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INTRODUCTION 

Fort Leavenworth is a government owned and operated armed forces military 
base located in Leavenworth, Kansas. Located within the Fort Leavenworth 
jurisdiction is the United States Disciplinary Barracks (USDB). The USDB is 

located at the northeast corner of the base. The USDB was originally 

constructed around 1900, and houses military inmates from all military 

installations across the United States and in foreign countries. The main 

structure, called the Castle, contains the majority of the inmates and is located 

within the walls at the north end of the USDB. Originally the compound 

included the walls and 10 buildings. Since the original construction, 10 
additional buildings have been constructed within the walls of the USDB. Over 

the years the general use of many of the buildings has changed. Because of 

these changes, many buildings were remodeled to accommodate their new 
functions. 

Purpose of this Study 

The main purpose of this study was to investigate Energy Conserving 

Opportunities (ECO's) for energy projects. An energy conserving opportunity is 

any change in the existing physical construction or operating practices of the 
USDB that can lessen the amount of energy utilized in the form of water, 

electricity, fuel oil, and natural gas. Any of the individual ECO projects studied 

can be merged to form a larger project with discrete parts.  The main funding 
group is the Energy Conservation Investment Program (ECIP) for projects with a 

construction cost exceeding $200,000, a Savings to Investment Ratio (SIR) of 
greater than one, and a simple payback period of less than 10 years.   The 
second funding group is the Military Construction Army (MCA) for projects with a 

construction cost exceeding $200,000 and a SIR of greater than one.    In 

addition, to qualify for the MCA funding, all of the discrete parts of the project 

have to have a SIR greater than one The third funding group is the Non-ECIP 
for projects that do not meet ECIP criterion but have an overall SIR greater than 
one. 
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Scope of this Study 

The scope of this study was to survey the buildings of the USDB for energy 

conservation opportunities. The study was limited to a number of buildings 

located within the walls of the USDB. The following table displays the buildings 

studied by number, the approximate square footages, and the general use of 
each building. 

Building 
Number 

450 

Square 
Footage 

463 

464 

465 

466 
472 

473 

474 

475 

475A 

475B 

9,200 
7,700 

6,700 

34,500 

22,300 

19,300 

12,400 

7,800 

General Use of the Building 
 by the USDB  

Mental Hygiene Clinic 

Command Group, South Gate, Visitors Room 
Office, Barber Shop 

Inside Barber Shop, Minimum Security 

Minimum Security, Carpentry, Masonry 

Vocation Printing, Education  

Classification 

90,981 

17,900 

11,100 
475C 

475 D 

475E 

475F 

475G 

475H 

46,800 

54,400 

91,000 

54,400 

46,800 

11,100 

Pope Hall 

Rotunda, Control, Laundry Issue 

DOC, Investigations, Chapel 

Dining Facility, Chapel, Library, Band Room 

3-Wing, Housing Unit, Reception, ID 

4-Wing, Housing Unit, 4 Base 

Dining Facility, DLS, Gym, Mail Room, Property 

6-Wing, Housing Unit 

7-Wing, Housing Unit, Officer/Female Housing 

MSA, D & A Board, TDS, DMH 

The locations of the various buildings displayed in the previous table are shown 
in figure 1.1 which is a general map of the USDB. 
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INTRODUCTION 

Figure 1.1    Plan view of 

the entire USDB. 
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^^ The scope of work for this project as presented by the Corps of Engineers is 
located in the Appendix. 

All of the ECO considered fit into three categories; architectural, mechanical, 

and electrical. The architectural ECO's considered were projects that changed 

the construction of the buildings. The mechanical ECO's were projects that 

changed the space air conditioning equipment and auxiliary equipment or the 

operation of equipment. The electrical ECO's were projects that changed the 
lighting or motor equipment or the operation of these systems. 

Work  Performed 

A complete list of feasible ECO's to be studied in this project was compiled 
using; the list presented in the "General Scope of Work" by the Corps of 

Engineers, and meetings with the Director of Engineering and Housing (DEH) 

at Fort Leavenworth. A comprehensive list of the ECO's studied in this report is 
located in the ECO listing section of this Volume. Any of the ECO's listed in the 

"General Scope of Work" for this project that were not studied were considered 
not feasible. These are also shown behind the tab "ECO Listing". The ECO's 

were numbered relating to the discipline of the ECO, starting with an "A" for 

architectural, "M" for mechanical type, and "E" for electrical. The numbers of the 
ECO's are not consecutive because they were numbered from the "General 
Scope of Work", and some of the ECO's were combined or were not studied. A 

method for calculating the energy associated with the ECO project was 

determined next. Some of the energy calculations were completed using a 
computer simulation model of the buildings. A description of the computer 

simulations is located in the computer simulations section in this Volume. Other 

ECO's not evaluated with a computer simulation were studied with energy 
calculations located in each ECO section in this Volume. 

The evaluation of the ECO's started with a number of field trips to the Fort 
Leavenworth. During each field trip, detailed field sheets were filled out 
containing the majority of information used to build computer models of each of 

the buildings to be studied for energy conservation. The field sheets contain 

information relating the number of people, lights and equipment located in a 

^ space and the schedule with which each occurred during a typical day.   The 

INTRODUCTION pAQE 4 



# 

mfj field sheets also encompassed the physical construction of the building, the 
exterior wall construction, the number and types of doors and windows, and the 

type and structure of the roof. The field sheets are located in Volume 5 of this 

report. A valuable part of the field trip was conversations with the Officers or 

maintenance personnel located in or in charge of the operation of the 

equipment and the building. All the facts about the buildings were collected 

and used in building the computer models and calculating the energy used for 
each of the ECO's. 

The majority of the building information aided in developing a computer model 

of each of the buildings. The models were built to run a computer simulation to 

evaluate the energy used by the building in its existing condition and with the 

ECO project completed. All of the information used to build the models was 
taken during a field trip or was determined by an ASHRAE1 typical average. 

One instance where the ASHRAE methodology was used, was building 475E, 
where the building at the present time is vacant waiting to be remodeled. In that 

case, no information could be obtained by a field trip therefore, a set of plans for 

the remodel was studied and averages were considered for the models. With 
the models built, a base load was executed to obtain an existing energy use for 

each building. After the base energy use for the building was determined to be 

reasonably accurate, the computer model was changed to reflect the 
construction of the ECO project. 

The computer model was changed to reflect the ECO implementation and was 
executed to determine the energy use by the building if the ECO project were 

completed. The base energy use and all of the various energy uses for the 
ECO projects studied are located in Volumes 2, 3, and 4 of this report. Some of 

the ECO energy savings were not determined using the computer simulations 

but formula calculations. These calculations are located with each ECO 
section. 

Existing  Building  Cnnriiti9nft 

Besides a few individual cases as detailed in section ECO-A9 of this report, the 

buildings were in fair shape architecturally.  The majority of the buildings have 

had insulated glass installed within the past 10 years.   Although the window 

^fc: itself in most cases was in good shape the fit of the window in the exterior wall 
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WJk was terrible.   Some of the exterior doors to the buildings lacked adequate 

weatherstripping. Over half of the buildings studied in this report had their roofs 
replaced recently and good insulation was incorporated. 

The general condition of mechanical heating and cooling equipment was poor. 

The majority of the controls that operate the equipment did not function and the 

controls that did function were not operating correctly to make the equipment 

perform. Many of the air handling units were altered to, what looked like, suffice 

for the present situation. When the season changes outdoors the air handling 

units are fixed to accommodate the new heating or cooling function required. 

All of the air handling units and auxiliary heating and cooling equipment should 

be cleaned to allow them to function better. During several of the field trips, 

personnel working in the spaces complained about the room uncomfortable 
conditions. 

Electrically, all of the lighting systems functioned and were fluorescent. Only a 

few incandescent lights exist and their replacement was considered in ECO-E1. 

A Facility  Maintenance 

The maintenance personnel for the USDB is not a large work force. The work 

force is divided into the major types of maintenance to be performed; 

mechanical, electrical, and plumbing. In a discussion with the maintenance 

department, it was determined that their number of personnel is only enough to 

keep up with the repair work to be performed due to a failure. In many cases 

inmates lacking skills are utilized to work on the equipment. A large amount of 
energy is lost from the equipment not being maintained. An energy savings 

could be recovered by repairs of existing equipment, but actually, the energy 

savings is false because the piece of equipment should have been maintained. 

For the size of work force available to maintain the entire USDB, many energy 

saving plans are already in place. The personnel are energy minded and seem 

to know of many cases where a repair could save energy. A sizeable amount of 
pipe insulation has been done because bare steam piping was exposed. A 
regular routine of checking steam traps for bypassed steam is enabled when 

possible. The number one maintenance item to be considered is the controls 
for all the equipment. In almost every case the controls were in place but not 

mm functioning or calibrated, therefore overheating or cooling.  A one time contract 
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with an outside control service to check for repair and calibration is a strong 
suggestion. 

The notable exception, is the boiler plant where full time boiler operators are 
employed to take care of the equipment. 

Previous Studies of the usrm 

In 1980 the entire Fort Leavenworth Post was studied for energy savings. An 

"Integrated Energy Master Plan" was developed. This study is a detailed 

portion of the original master plan for energy savings and takes into account 

any additional energy conserving opportunities that have become evident since 

the submitted master plan. Since the earlier master plan dealt with Fort 

Leavenworth on a global scale, a detailed analysis was not presented for the 
part of Fort Leavenworth studied in this report, the USDB. 

The ECO's that were developed in the Energy Evaluation Anticipated Program 

(EEAP) were studied in detail in this report. A complete and comprehensive 

ECO listing for the USDB as part of this report is located in this Volume under, 

ECO listing. Some ECO's were presented in the EEAP but are not feasible at 

this time due to physical construction or operating procedures. The reasons for 
not considering some of the ECO's established in the EEAP are defined in the 
same section. 
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ENERGY   TYPES 

The present utilities used at the USDB are; natural gas, fuel oil, water, and 

electricity. The amount of energy used by the boilers for the production of steam 

is converted to natural gas for the purpose of calculating energy costs in this 
report. All of the costs in dollars per unit of energy were calculated from 
information gathered from the DEH located at Fort Leavenworth. 

The USDB is located in and falls under the jurisdiction of the Fort Leavenworth 
Military Base and receives it's electricity from the main Post feed. The electricity 

for the USDB is not metered separately. The Fort Leavenworth Military Base 

purchases electrical power from Kansas Power and Light (KPL) at a racheted 
rate depending on the amount of power being used at any one time by the 

entire base. For the purposes of this report and to simplify the calculations of 

dollars expended for a unit of electricity, the cost for a unit of electricity will be a 

set amount. The cost in dollars per KWh paid by the base was calculated to be 
$0.0425/KWh. 

The USDB utilizes high pressure steam boilers to heat the buildings located 
within the walls and for the laundry located within the walls. The boilers are 

esentially the only equipment using natural gas. Therefore, instead of 
calculating a utility cost of natural gas to be used in calculating the energy 

usage for each building, a cost for a therms per hour (therms/hr) was calculated. 
A therm/hr of energy is equal to 100,000 pounds of steam/hr. The cost of steam 

used in this report was calculated to be $0.0534/MBTUh. The calculation for the 
cost of steam was: 

Natural Gas Cost: $4.00/MCF (1000 ft 3) 
Energy per ft3: 1 >0oo Btu/ft.3 
Boiler Efficiency: 80% 
Boiler Make-up: 6% 

o 

o 

($4.08/MCF)(1 MCF/1000 CF)(1 CF/1000 BTU)(1,000,000 BTU/MBTU) 
=$4.08 / MBTU 

With a global steam production efficiency of 74%, energy cost is $5.51/MBTU 
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Fort Leavenworth Military Base has a water treatment plant. None of the ECO's 

studied in this report consider the reduction in the amount of cold water 
received from Fort Leavenworth's water treatment system. 

The energy consumption for the buildings studied as a total is shown per month 
in Table 1.1 and graphed in Figures 1.1 and 1.2. 

m 

MONTH 
STEAM 

CONSUMPTION 
(therms) 

ELECTRICITY 
CONSUMPTION 

(KWh) 
January 38,691 184,945 
February 35,643 165,192 

March 33,399 189,410 
April 10,596 168,277 
May 87 163,499 
June 12 238,151 
July 0 268,027 

August 0 260,588 
September 113 195,114 

October 235 155,269 
November 19,550 168,693 
December 46,196 173,686              I 

Table 1.1 Kn, ^n- "X{h^oft<\ 
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COMPUTER   SIMULATIONS 

The computer program allows the user to physically model a building by 

inputting known dimensions and capacities of the building and equipment. The 

parameters the program uses to calculate the energy usage include; occupant 

load, equipment load, and weather conditions. Changes in the weather bring 

about changes to interior space conditions and therefore increase and 

decrease the energy consumed by the building for heating and cooling the 
space. 

Energy Program 

The computer program used for the majority of the energy calculations for this 
report, was "Trace Ultra ". This computer program was developed and is 

serviced by the Trane Company in LaCrosse, Wisconsin. The program allows 
the user, to model the building using the through menu driven screen displays. 

The program has several calculation alternatives available to the user once the 

model is input. The program allows the user to execute a "load" run, which 
Mm calculates the largest amount of air conditioning needed to satisfy space 

conditions within the building. With the largest amount of air conditioning load 
known, a piece of HVAC equipment can be sized for the spaces. In most cases, 
the building equipment size was known by site observation, but where a 

nameplate or records were unavailable, equipment was sized for the model 

using the "load" calculation part of the program. Another calculation utilized in 
the program, was the energy simulation which calculated the energy consumed 

by the HVAC equipment to satisfy the space conditions on an hourly basis for 

an entire year. The energy simulation takes into account people and equipment 

moving in and out of a space and the changing conditions of the weather 
outside. 

Program  Schedules 

The program utilizes schedules to know when equipment and lights are on and 

off, know when people are in and out of spaces, and know when the conditions 

of the space need to be satisfied. The schedules utilized for the models 

executed in this report are located in the Volume 2, Program Schedules. 

COMPUTER SIMULATIONS PAGE 1 



# 

Wall and Roof Types 

The heat transfer to and from the interior spaces of the buildings through the 

exterior walls and roofs constitutes a major source of energy consumption. The 

heat transfer coefficient of the wall or roof, known as the "R" or "U" factor, is used 

to determine the amount of energy transferred through the wall or roof. The "U" 

factor is the inverse of the "R" factor or, U=1/R. The program accepts the HU" 

factor as input for the wall and roof coefficients and assigns it units of 

BTUh/Sq.Ft.»Hr.«°F. The wall and roof coefficients used for the buildings studied 
in this report were determined using a computer calculation available within the 

"Trace Ultra" program. All of the wall and roof coefficients used are located in 
Volume 2, Program "U" Values. 

Computer Model  Input 

The computer models representing the buildings studied in the USDB were 

entered in the computer using a screen menu penetration scheme. The "Trace 

Ultra" program prompts the user for input on a fill in the blank basis. The 

program prompting the user for all of the input insures that none of the input 

necessary and relevant to computing the energy consumed by the building was 
left unentered. 

Computer Model Output 

The program calculates the energy consumed by the HVAC and auxiliary 

equipment in the building and creates an output file to be printed on the screen 

or a line printer. The output file contains many forms of the energy information 
about the building. The energy consumption for the building can be printed off 

in several different forms using the same values. One of the outputs allows the 
user to compare the overall wall, roof, and building "IT values to the ASHRAE 

90 guidelines. The table, on the following page, displays the base load of the 
buildings in their existing condition. 
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BASE LOAD BUILDING SIMULATIONS 
Building 
Number 

Electrical 
(KWh/vr) 

Steam 
(therms/yr) 

450 135,466 3,629 
463 80,795 1,481 
464 84,234 822 
465 228,068 35,995 
466 208,461 1,103 
472 234,490 15,515 
473 148,420 2,407 
475 58,399 13,619 

475A 146,357 12,773 
475B 95,207 8,477 
475C 45,478 13,472 
475D 53,358 15,188 
475E 611,712 21,657 
475F 53,357 15,926 
475G 45,481 12,853 
475H 87,858 8,137 

1           Totals 2,317,141 183,054 

Table 1.1 
u/ -V^ T 

V5   -A* \ 
The computer simulation printout for the base load, reflected in the proceeding 

table, and all of the ECO alternate executions are located in Volumes 2 3 and 
4. 
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ENERGY   CONSERVATION   OPPORTUNITIES   LISTING 

This section lists the Energy Conservation Opportunities (ECO's) that were 

studied as part of this report and also ECO's that were considered, but not 

studied because it was considered not to be feasible at this time. Along with the 

ECO's considered feasible, a brief description of the opportunity for energy 
savings is included. 

Feasible ECO's 

Reduce Infiltration /FCO-A-j)- This opportunity for energy conservation deals 

with the reduction in the amount of outside air infiltrating into the building. At the 

present time, most of the windows and doors for the buildings located in the 

USDB have large cracks that allow outside air to infiltrate into the building. If an 

excess amount of outside air is infiltrating into the space through windows and 
doors, an excess amount of energy is consumed. 

Window Replacement (ECO-A?): This ECO studied the installation of double 
glazed windows anywhere single glazed windows exist. The replacement of 
any window with a window having a smaller "U" value decreases the amount of 
heat transferred to and from the space. Infiltration into the building is also 
usually decreased because the new windows seal the opening better. 

Attic Insulation (ECQ-A3): This ECO studied the addition of insulation to the 
attic. The additional insulation in the attic increases the "R" value for the attic 

and roof and decreases the "U" value. The decreased "U" value relates a 
decreased amount of heat transferred to and from the interior spaces of the 
building. 

Pock. Door Replacement (FOO-A4): This opportunity for energy conservation is 
relevant to a dock door located in building 470. The present overhead dock 

door needs to be replaced. The energy savings associated with a new door is 

derived from a reduction in heat transferred to and from interior spaces, and 
from decreased infiltration. 

Vestibules-fFQO-Afl): This ECO studied the installation of vestibules for the 
southgate, building 463. At the present time, no vestibules exist at the entrance 
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or exit of this building. Especially during the heating season, the heating 

equipment runs non stop to try and satisfy the space conditions. Most of the 

time the temperature conditions are not met. The installation of a revolving door 

on the south entrance and a vestibule on the north will reduce the amount of 

outside air infiltrating into the space. The existing vestibule leading into rotunda 
of the castle is considered for service in ECO-A9. 

Solar Window Shading (ECO-Afi^ This energy conserving opportunity was 
studied for all the buildings having cooling. The reduction in solar gain to a 

building from the sun through an unshaded window is beneficial during the 

cooling season but not during the heating season. The solar shading reflects 

the sunlight from heating an interior space during the cooling season, but also 
reduces the solar gain in the winter when it is beneficial. 

Exterior Wall Insulation (ECO-A7V This ECO studied the addition of wall 

insulation to exterior walls. This ECO is difficult to implement in a facility of this 

nature. The materials necessary for the addition of wall insulation, have a 

reasonable resistance to damage, and have sizable material and labor costs. 

Architectural Repairs fAQ)- This section is not an ECO, but a study of any 

architectural repairs for the buildings located within the USDB. Many of the 

items considered do not have a direct relationship to an energy savings, 
therefore the items listed in this section are recommended service items for the 
USDB. 

Schedule Air Handlina Enuipment fFOO-Miv This ECO studied the scheduling 
of HVAC equipment to shut down or setback any equipment because the space 
is not being utilized and space temperatures do not need to be met. 

Dry-Bulb Economizer Controls (ECO-MPV This ECO studied the service or 

addition of economizer controls and dampers to air handling units utilizing 

outside air at the present time. Most of the air handling units studied had or 
have economizer controls and dampers but do not function properly. 

Service Steam Piping and Traps fFCO-M3V This ECO studied the addition of 

pipe insulation and steam trap replacement. Energy savings are shown in a 

reduction of steam use if the piping is insulated and failed traps are repaired so 
they do not pass steam into the condensate piping. 
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Exhaust Heat Recovery fECO-MB): This ECO studied the addition of a heat 

recovery system for the exhausted air from the cell barracks in the castle. The 

location of the heat recovery system is ideal because the exhaust air is directly 
adjacent to the intake air to be preheated. 

Insulate Ductwork (ECO-MfiV This ECO studied the addition of insulation to 

ductwork located off of air handling units. The heat transferred from inside the 

ductwork to outside the ductwork is a function of the heat transfer coefficient of 

the ductwork material. Adding insulation to the ductwork improves the heat 
transfer resistance and therefore limits the amount of energy lost. 

Central Plant Cooling fFP,n-Mipy This ECO studied the replacement of all the 

package air cooling equipment to a central plant chiller producing chilled water 
for cooling coils. In almost all of the cases where a space is being cooled a 

package direct expansion type of cooling is utilized. The cost per BTUh of 

cooling by a direct expansion type of machine is greater than the cost per BTUh 
of chilled water system cooling. 

^T Castle Air System Repair (ECO-M11): This ECO studied the energy savings 
associated with properly heating and ventilating the cell barracks of the castle. 
At the present time, the air within the cell barracks is stratified and the amount of 
heating that is applied does not reach the bottom floors. 

Reduce Steam Distribution Pressure (FC.n.^py This energy conserving 

opportunity deals with reducing the steam pressure needed for the USDB. The 

needs of the laundry are 120 psi steam, but the rest of the steam is used for 

heating and can be at a lower pressure. A lower pressure steam costs less to 
generate. 

Service Condensate Return System (FC.n.h/\^y This ECO studied the 

condensate system. Much of the condensate system needs to be insulated and 
repaired. By insulating the condensate piping, the condensate returns to the 
boiler plant at a higher temperature thus requiring the boilers to do less work to 
produce steam. 

Boiler Plant Modifications (ECO-Misy This ECO studied the boiler plant and 

£p any modifications that could save energy.  The energy lost during a blowdown 
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m/T) of a boiler can be recovered and used to preheat the boiler feedwater. 

Installing a boiler stack economizer is also another possible method of heat 

recovery off of the boilers. Preheating the combustion air to the boilers will save 

boiler energy. Oxygen trim control will help improve the operating efficiency of 
the boilers. 

Convert From Steam to Hot Water (FCO-MOA)- This ECO studied the 

conversion of the existing steam system to a hot water system. The cost per 

BTUh for heating using steam is larger than the cost per BTUh for heating with 
hot water. 

Convert From Steam to Cogengratinn (ECO-MPS): This ECO studied the 

conversion of the existing steam system to cogeneration. Cogeneration is 
possible if a large heat energy and cooling energy occur at the same time for a 
long period of time. 

Reduce Hot Water Temperature (FC.n-M9fiy This opportunity studied the 
energy savings associated with a reduction of the domestic hot water 

# temperature used for restrooms and showers.   An energy savings can be 
realized by lower heat losses from the water lines. 

Decentralize Hot Water System fECO-MPQi- This ECO studied the breakup of 

the domestic hot water system. At the present time several buildings are served 
from a hot water tank located in one building. By decentralizing the hot water 
system, the heat loss can be decreased. 

Domestic Water Pine Insulation (FC.n.^ny This energy conserving 

opportunity evaluated the installation of pipe insulation on the domestic hot 
water piping. Energy is saved by reducing the amount of heat loss. 

Heat Recovery for Laundry fECO-M3iv This ECO studied the addition of heat 
recovery units for the laundry wash water, dryers, and steam irons to recover 
water heat. 

Water Heating Heatoumos fECO-Magy This ECO studied the replacement of 
the existing heating and cooling equipment with a heatpump. In general 

heatpumps have a greater efficiency than the types of heating and cooling in 
the USDB buildings. 
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Lighting Levels (ECO-E-H: This ECO studied the reduction in lighting levels in 

areas where the existing lighting was considered to be more than necessary. 

Energy Efficient Lighting Systems (ECO-F9\- This ECO studied the 

replacement of existing lighting systems with more efficient lighting systems of 

the same light level. The replacement of lights would reduce the electrical 
consumption of the lighting system. 

Energy Efficient Motors fECQ-E3^: This ECO studied the replacement of 

existing motors that operate fans and pumps with high efficient motors that have 

a higher KWh per horsepower rating. The increase in motor efficiency will 
decrease the amount of electrical energy used by the motors. 

Non-Feasible   ECO's 

Prevent Air Stratification- This opportunity for energy savings is only feasible 

where stratification can occur. The only places that were evident of air 
stratification was the tall ceilings located in the cell barracks of the castle. The 
solution to the air stratification was studied in ECO-M11, which looked at 
repairing the castle's air handling systems. 

Install Electrical Capaoitors- This opportunity for energy savings is only feasible 

where a power factor less than 1.0 occurs. Based on a telephone conversation 
with the electrical utility for the USDB within Fort Leavenworth, no power factor 
charge has been charged to the USDB. 

Install FlQW Restricfors: This opportunity for energy savings occurs in a facility 
where a large amount of water is consumed by faucets in restrooms. The 

USDB does not have an extreme number of restrooms utilized on a regular 

basis. The only place where an extreme amount of water could be used, due to 

the number of people, would be the cell barracks where the cells are already 
designed for limited use. 

Install Automatic Shutoff Valv?<?- This opportunity for energy savings is similar 

to the flow restriction in that not an exceedingly amount of water is consumed by 
the restrooms within the USDB. 
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Laundry H*at Recovery: The opportunity for energy savings for the laundry was 
studied as one ECO because the laundry facility was relocated, due to a 
present project, into the boiler plant. 

Kitchen Heal R^OVPry: This opportunity for energy savings was limited 
because the kitchen was remodeled, due to a present project. Some of the 
possible energy saving opportunities were considered in other global ECO's. 
The exhaust air and make-up air systems were retrofitted under the current 
project. Shutting off appliances when not being utilized is an operational 
consideration and not something that can be addressed in an energy study. 

Reduce Outside Air Intake: This opportunity for energy savings was 
incorporated into ECO-A1, a reduction in infiltration. The energy savings 
associated with heating or cooling outside air before it's use is encompassed in 
reducing the amount of outside air infiltrating through window and door cracks. 

Maintain Fnuipment: The energy associated with maintaining equipment is 
difficult to show in a calculation for savings of equipment repair. To recover an 
energy savings due to a maintenance item, the work was encompassed in 
various ECO's where savings could be shown. 

Boiler Plant Ffficiprmi^: The energy conserving opportunities for the boiler 
plant were all combined into one ECO. Many of the ECO's relied on another 
ECO to show a savings. For instance, the energy recovered from a boiler 
blowdown has to be utilized somewhere else to show a savings. Therefore the 
feedwater preheat was combined with the blowdown recovery. 
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REDUCE   INFILTRATION 

# 



REDUCE   INFHTRATIQKI 

ENERGY   CONSERVATION   OPPORTUNITY;     Frp.Ai 

PURPOSE; 

This Energy Conservation Opportunity simulation (ECO-A1) analyzes the enerav 
savings associated with reducing the amount of infiltration into thHaiority of Se 
bu Wings located in the USDB. The implementation of this project will not change any 
of the existing w.ndow or door arrangements for any of the buildings V 

SCOPE: 

The ECO simulation (ECO-A1) adds additional weatherstripping and caulkinq to the 

luSSerdZ\Z^°rS °/ihe buildingS t0 Seal the cracks that are letting Vrough outside air. The application of this project was considered for the following buildings- 

Building 463 Building 475B 
Building 464 Building 475C 
Building 465 Building 475D 
Building 466 Building 475E 
Bui ding 472 Building 475F 
Building 473 Building 475G 
Building 475 Building 475H 

Building 475A 

MODELING   TECHM»q».FQ; 

The modeling technique used to calculate the present infiltration rate for the winrWc 

ASHRAM"? df :m,:ned US,ng ^in^tion%alcu^ 
h.n.Hh^f K°     calcu ation handbookl.  All of the exterior windows and doors for the 
bu.ld.ngs be.ng considered are shown in the schedules for each buildinq Volume 3 

Sir^i^^ThJ"8?thGn "I?10 2ne °f Several categories dSra?fri area to the outside.  The categories that the windows fit into were based on the rrZk 

h2?aasman ?r VÄS "3? ^f ■ A '°0Se fitting window w^^nslSered'to" 
crack JeÄÄA med'.ru f,tt,ng window was considered to have a 1/8" 
Z^t f    i 9, 9        °W W°Uld have a 1/16" crack-  Witn the «flhtness and the 
SnH ♦ JerLg    a fr,ee area was deterrnined. A differential pressure chart!  was used to 
In fhf T9 f°??' baSed on a wind SDeed of 10 mPh for the aino 'belnfSd 
Ä^Ä^fiM^SS th6 T 3rea ?f the Crack" an amount of Son ZfL ♦ m re * ASHRAE guidelines for general constructed buildings state that the 
mf.ltrat.on total for the building is about 1.5 air changes per hour.  The9?nSon from 
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1^1 window and door cracks should be approximately 10% of the total infiltration for the 
w& buildings. The amount is infiltration calculated for the buildings considered fell into 

this guideline. This infiltration amount was entered into the computer simulation 
models to calculate the energy usage of the building. Using the same electronic 
spreadsheet, as shown in for each building in Volume 3, a new window and door 
infiltration value was determined based on the windows and doors having a tight fit, 
with the addition of new weatherstripping and caulking. The ECO infiltration value was 
entered into the same computer simulation model and executed for an energy usage. 
The calculation procedure for this ECO is displayed under ECO-A1, Volume 3. The 
difference in the energy usage before and after the implementation of the ECO was the 
energy savings from the ECO. 

ECO   IMPLEMENTATION- 

The method of implementing this ECO is not difficult and could be completed by the 
maintenance staff with the walls of the USDB. In most cases, each of the window or 
door frames needs to have a bead of caulk placed between the wall and window or 
door frame. Almost all of the double hung windows need to have the seal between the 
sashes replaced with a new thicker seal with new rubber. To install'new rubber seal, 
the upper and lower sash need to be separated and old seal removed from the track 
that it sits in. With the old seal removed the new seal can be fed into the channel from 
one of the ends. The cost estimate displays the windows in which of the buildings 
needs to be weatherstripped. 

SUMMARY: 

The energy savings associated with the implementation of this ECO by building is 
shown in Table A1.1 in million BTU's per year savings as determined using the 
computer simulation model located in Volume 2. 

The project cost is the construction cost as determined in this section plus 6% SIOH. 

Many of the buildings show a poor energy return on the investment of weatherstripping 
the windows and doors because the buildings are heating only. This ECO does not 
show a good payback because many of the buildings are heating only building. 
Another reason for the poor payback is that some of the buildings have at the present 
time, no means of bringing in outside air for current ventilation standards of 15 CFM 
per person. The standard 15 CFM per person was used for the computer simulations 
after the windows and doors are sealed. Building 466 shows as unusually low energy 
savings due to the fact that the building has a base board radiant heating system and 
no other energy using systems. 

M 
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Building 
Number 

Energy 
Savings 
(MBTU) 

Cost 
Savings 

Project 
Cost 

Simple 
Payback 

Savings 
to Invest 

Ratio 
463 12 $49 $11,254 163.91 0.10 
464 9 $42 $5,882 97.68 0.15 
465 256 $1058 $65,089 11.22 1.44 
466 1 $8 $19,199 4544.0 0.00 
472 62 $265 $26,516 72.34 0.22 
473 12 $54 $12,985 168.40 0.09 
475 15 $59 $8,337 96.26 0.17 

475A 93 $399 $10,074 17.83 0.89 
475B 16 $65 $10,380 109.2 0.15 
475C 42 $171 $33,721 137.01 0.12 
475D 48 $195 $40,013 142.94 0.11 
475E 53 $146 $44,628 168.33 0.11 
475F 89 $365 $40,269 77.80 0.21 
475G 41 $169 $34,670 146.53 0.11 
475H 20        | $85 $8,017 69.00 0.23       I 

# 

Table A1.1 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS   ; 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 463A1 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+)/COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

4. 

5. 

6. 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

F. TOTAL 

$ 
$ 
$ 
$ 
$ 

UNIT COST 
$/MBTU(1) 

12.44 
.00 
.00 

4.08 
.00 

SAVINGS 
MBTU/YR(2) 

0. 
0. 
0. 

16. 
0. 

$ 
$ 
$ 
$ 
$ 

ANNUAL $ 
SAVINGS(3) 

0. 
0. 
0. 

65. 
0. 

DISCOUNT 
FACTOR(4) 

11.16 
17.19 
17.12 
16.15 
13.92 

16. 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

65. 

11.65 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

$ 347. 
D. PROJECT NON ENERGY QUALIFICATION TEST 

(1) 25% MAX NON ENERGY CALC (2F5 X .33) 
A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)= 
C IF3D1BIS»>1 GOTOITEM4   
D IF3D1B IS < 1 PROJECT DOES NOT QUALIFY 

FIRST YEAR DOLLAR SAVINGS 2F343A+(3B1 D/(YEARS ECONOMIC LIFE)) 

TOTAL NET DISCOUNTED SAVINGS (2F543C) 

(SIR)=(5/1F)= 0.10 

$ 10617 
$ 637 
$ 584. 
$ 10654. 
$ 0. 
$ 10654. 

$ 

$ 

$ 

DISCOUNTED 
SAVINGS(5) 

0. 
0. 
0. 

1050. 
0. 

1050. 

0. 

0. 

0. 

$ 

$ 

65. 

1050. 

DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7.   SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 163.91 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    7 
PROJECT NO, & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 464A1 
ANALYSIS DATE:   03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

$ 
$ 
$ 
$ 
$ 

UNIT COST 
$/MBTU(1) 

12.44 
.00 
.00 

4.08 
.00 

SAVINGS 
MBTU/YR(2) 

1. 
0. 
0. 

11. 
0. 

12. 

$ 
$ 
$ 
$ 
$ 

$ 

ANNUAL $ 
SAVINGS(3) 

12. 
0. 
0. 

45. 
0. 

57. 

DISCOUNT 
FACTOR(4) 

11.16 
17.19 
17.12 
16.15 
13.92 

F. TOTAL 

3. NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 11 65 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 284 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)= 
C IF3D1BIS = >1 GOTOITEM4   
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F343A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

(SIR)=(5/1F)= 0.15 

$ 5549. 
$ 333. 
$ 305. 
$ 5568. 

-$ 0. 
$ 5568. 

$ 

$ 

$ 

$ 

DISCOUNTED 
SAVINGS(5) 

134. 
0. 
0. 

727. 
0. 

861. 

$ 

$ 

6.   DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

0. 

0. 

0. 

57. 

861. 

SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1 F/4 97.68 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    ; 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 465A1 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

4. 

5. 

$ 61405 
$ 3684 
$ 3377 
$ 61619 

-$ 0. 
$ 61619 

UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COA_ 

( 
F. TOTAL 

3. NON ENERGY SAVINGS(+) / COST; 

A. ANNUAL RECURRING (+£> 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

ANNUAL $ 
^£AVINGS(3) 

0. 
0. 
0. 

5492. 
0. 

DISCOUNT 
FACTOR(4) 

11.16 
17.19 
17.12 
16.15 
13.92 

DISCOUNTED 
SAVINGS(5) 

0. 
0. 
0. 

88696. 
0. 

5492. 

11.65 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

$ 

$ 

$ 

$ 

88696. 

0. 

0. 

0. 

29270. 
D. PROJECT NON ENERGY QUALIFICATION TEST 

(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 
A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)= 
C IF3D1BIS = >1 GOTOITEM4   
D IF3D1B IS < 1 PROJECT DOES NOT QUALIFY 

FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

(SIR)=(5/1F)= 1.44 

5492. 

88696. 

6.   DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1 F/4 11.22 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    : 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 466A1 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY-CRB 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

1. 

2. 

INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

$ 18112 
$ 1087 
$ 996 
$ 18176 
$ 0 
$ 18176 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUAL $ 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5) 

12.44 
.00 
.00 

4.08 
.00 

0. 
0. 
0. 
1. 
0. 

$ 
$ 
$ 
$ 
$ 

0. 
0. 
0. 
4. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

0. 
0. 
0. 

65. 
0. 

F. TOTAL 1. 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1I 

11.65 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3BÖ4) 

21. 
D. PROJECT NON ENERGY QUALIFICATION TEST 

(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 
A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF 3D1B IS = > 1 GO TO ITEM 4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

(SIR)=(5/1F)= 0.00 

$ 

$ 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1F/4 

65. 

$ 0 

$ 0 

$ 0 

4. 

65. 

4544.00 

# 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    : 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 472A1 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1QX.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+)/COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

$ 25015 
$ 1501 
$ 1376 
$ 25103 
$ 0. 
$ 25103 

FUEL 

A. 
B. 
C. 
D. 

ELECT 
DIST 
RESID 
NATG 

E. COAL 

UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUAL $ 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5) 

12.44 
.00 
.00 

4.08 
.00 

1. 
0. 
0. 

82. 
0. 

$ 
$ 
$ 
$ 
$ 

12. 
0. 
0. 

335. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

134. 
0. 
0. 

5410. 
0. 

F. TOTAL 83. 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

347. 

11.65 

5544. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

$ 0 

$ 0 

$ 0. 

1830. 
D. PROJECT NON ENERGY QUALIFICATION TEST 

(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 
A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF 3D1B IS = > 1 GO TO ITEM 4 
D IF3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

(SIR)=(5/1F)= 0.22 

347. 

5544. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 72.34 
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$ 12250 
$ 735 
$ 674 
$ 12293 
$ 0. 
$ 12293 

LIFE CYCLE COST ANALYSIS SUMMARY STUDY- USDBAE 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID   1 035 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    7 CENSUS" 2 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 473A1 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

FUEL 

A. ELECT $ 
B. DIST $ 
C. RESID $ 
D. NATG $ 
E. COAL $ 

F. TOTAL 16. $ 73. 

3. NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) $ 0 

(1) DISCOUNT FACTOR (TABLE A) 1165 
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ 0 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) $ o. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 369 

A IF 3D1 IS - OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)= 
C IF3D1BIS = >1GOTOITEM4   
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 73. 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 1119 

6. DISCOUNTED SAVINGS RATIO (SIRW5/1R- 0 09 
(IF <1 PROJECT DOES NOT QUALIFY)                                       y 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 168.40 

UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUAL $ 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5) 

12.44 
.00 
.00 

4.08 
.00 

1. 
0. 
0. 

15. 
0. 

$ 
$ 
$ 
$ 
$ 

12. 
0. 
0. 

61. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

134. 
0. 
0. 

985. 
0. 

1119. 
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$ 7865. 
$ 472. 
$ 433. 
$ 7893. 

-$ 0. 
$ 7893. 

LIFE CYCLE COST ANALYSIS SUMMARY STUDY- USDBAE 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID   1 035 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    7 CENSUS" 2 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 475A1 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1QX.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+)/COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

F. TOTAL 20. $ 82. $ 1324. 

3. NON ENERGY SAVINGS(+) / COST(-) 

UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUAL $ 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5) 

12.44 
.00 
.00 

4.08 
.00 

0. 
0. 
0. 

20. 
0. 

$ 
$ 
$ 
$ 
$ 

0. 
0. 
0. 

82. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

0. 
0. 
0. 

1324. 
0. 

A. ANNUAL RECURRING (+/-) $ 0 

(1) DISCOUNT FACTOR (TABLE A) 1165 
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ 0. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) $ 0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 437 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF 3D1B IS - > 1 GO TO ITEM 4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1D/(YEARS ECONOMIC LIFE)) $ 82. 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 1324. 

6. DISCOUNTED SAVINGS RATIO (SIRW5/1R- 0 17 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 96.26 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   7 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 475AA1 
ANALYSIS DATE:   03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

CRB 

1. 

2. 

INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

$ 9504 
$ 570 
$ 523 
$ 9537 
$ 0 
$ 9537. 

FUEL 
UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUAL $ 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5) 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

$ 
$ 
$ 
$ 
$ 

12.44 
.00 
.00 

4.08 
.00 

3. 
0. 
0. 

122. 
0. 

$ 
$ 
$ 
$ 
$ 

37. 
0. 
0. 

498. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

413. 
0. 
0. 

8043. 
0. 

F. TOTAL 125. $ 535. 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 11.65 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

D. PROJECT NON ENERGY QUALIFICATION TEST 

8456. 

$ 0 

$ 0 

$ 0 

2790. (1) 25% MAX NON ENERGY CALC (2F5 X .33) 
A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF 3D1B IS = > 1 GO TO ITEM 4 
D IF3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

(SIR)=(5/1F)= 0.89 

535. 

8456. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1F/4 17.83 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    ' 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 475BA1 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+)/COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

$ 9793 
$ 588 
$ 539 
$ 9828. 

-$ 0. 
$ 9828. 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

$ 
$ 
$ 
$ 
$ 

UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUAL $ 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5) 

12.44 
.00 
.00 

4.08 
.00 

0. 
0. 
0. 

22. 
0. 

$ 
$ 
$ 
$ 
$ 

0. 
0. 
0. 

90. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

0. 
0. 
0. 

1454. 
0. 

F. TOTAL 22. 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

90. 

11.65 

1454. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 480 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)= 
C IF 3D1B IS = > 1 GO TO ITEM 4   
D IF3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

(SIR)=(5/1F)= 

$ 0 

$ 0 

$ 0 

90. 

1454. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1F/4 

0.15 

109.20 

M 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    m, 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 475CA1 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY CRB 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1QX.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

$ 31812. 
$ 1909. 
$ 1750. 
$ 31924. 
$ 0. 
$ 31924. 

FUEL 

A. 
B. 
C. 
D. 

ELECT 
DIST 
RESID 
NATG 

E. COAL 

UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUAL $ 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5) 

12.44 
.00 
.00 

4.08 
.00 

0. 
0. 
0. 

57. 
0. 

$ 
$ 
$ 
$ 
$ 

0. 
0. 
0. 

233. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

0. 
0. 
0. 

3763. 
0. 

F. TOTAL 57. 5 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

233. 

11.65 

3763. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

D. PROJECT NON ENERGY QUALIFICATION TEST 

$ 0 

$ 0 

$ 0 

1242. (1) 25% MAX NON ENERGY CALC (2F5 X .33) 
A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)= 
C IF3D1BIS = >1GOTOITEM4   
D IF3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

(SIR)=(5/1F)= 0.12 

233. 

3763. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1F/4 137.01 
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£L 

$ 37748 
$ 2265 
$ 2076 
$ 37880 
$ 0. 
$ 37880 

0. 

LIFE CYCLE COST ANALYSIS SUMMARY STUDY" USDBAE 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID   1 035 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   7 CENSUS" 2 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 475DA1 
ANALYSIS DATE:   03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+)/COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

UNIT COST     SAVINGS ANNUAL $ DISCOUNT DISCOUNTED 
FUEL $/MBTU(1)       MBTU/YR(2) SAVINGS(3)       FACTOR(4) SAVINGS(5) 

A. ELECT $       12.44 0. $ 0 11 16 
B. DIST $ .00 0. $ 0. 1719 0 
C. RESID $ .00 0. $ 0 1712 0 

P™JG ! 408 65- $ 265- 16-15 4280." 
E. COAL $ .00 0. $ 0. 13.92 0. 

F-TOTAL 65. $ 265. $ 4280. 

3. NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) * n 

(1) DISCOUNT FACTOR (TABLE A) 1165 
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ 0 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) $ 0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 1412 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)= 
C IF 3D1B IS = > 1 GO TO ITEM 4   
D IF3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1D/(YEARS ECONOMIC LIFE)) $ 265. 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 428o. 

6. DISCOUNTED SAVINGS RATIO (SIRW5/1R= 0 11 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1F/4 142.94 
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LIFE CYCLE COST ANALYSIS SUMMARY STUDY" USDBAE 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID   1 035 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    7 CENSUS-2 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 475EA1 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST $ 42102. 

SIOH et 252S 
C. DESIGN COST $ 2316' 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 $ 42250' 
E. SALVAGE VALUE COST .$ Q 

F. TOTAL INVESTMENT (1D-1E) $ 42250; 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

UNIT COST     SAVINGS ANNUALS DISCOUNT DISCOUNTED 
FUEL $/MBTU(1)       MBTU/YR(2) SAVINGS(3)       FACTOR(4) SAVINGS(5) 

£• ^CT $       12.44 -8. $ -100. 11.16 -1116. 
B- DIST $ .00 0. $ 0 1719 n 
C. RESID $ .00 0. $ 0 1712 o" 
Ri^Z0 $ 408 86- $ 351. 16.15 5669." 
E.COAL $ .00 0. $ 0. 13.92 0. 

F. TOTAL 78. $ 251. $ 4553. 

3. NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) * n 

(1) DISCOUNT FACTOR (TABLE A) 1165 
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ 0 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) $ o. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 1502 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR . (2F5+3D1 )/1 F)=   
C IF 3D1B IS = > 1 GO TO ITEM 4 
D IF3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1D/(YEARS ECONOMIC LIFE)) $ 251. 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 4553 

6. DISCOUNTED SAVINGS RATIO (SIRW5/1R- 0 11 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 168.33 

• 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    : 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 475FA1 
ANALYSIS DATE:   03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1.   INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

2. 

$ 37990 
$ 2279. 
$ 2089. 
$ 38122. 

-$ 0. 
$ 38122. 

ENERGY SAVINGS (+)/COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

IT COST 
IBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUAL $ 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5) 

12.44 
.00 
.00 

4.08 
.00 

0. 
0. 
0. 

120. 
0. 

$ 
$ 
$ 
$ 
$ 

0. 
0. 
0. 

490. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

0. 
0. 
0. 

7914. 
0. 

F. TOTAL 120. 3 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

490. 

11.65 

7914. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

D. PROJECT NON ENERGY QUALIFICATION TEST 

$ 0. 

$ 0. 

$ 0. 

2612. (1) 25% MAX NON ENERGY CALC (2F5 X .33) 
A IF 3D1 IS - OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1)/1F)= 
C IF 3D1B IS - > 1 GO TO ITEM 4   
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

(SIR)=(5/1F)= 0.21 

$ 

$ 

490. 

7914. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1F/4 77.80 

,'^i 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    ; 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 475GA1 
ANALYSIS DATE:   03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1QX.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

$ 32708 
$ 1962 
$ 1799 
$ 32822 

-$ 0. 
$ 32822 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUAL $ 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5) 

12.44 
.00 
.00 

4.08 
.00 

0. 
0. 
0. 

55. 
0. 

$ 
$ 
$ 
$ 
$ 

0. 
0. 
0. 

224. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

0. 
0. 
0. 

3618. 
0. 

F. TOTAL 55. 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

224. 

11.65 

3618. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

D. PROJECT NON ENERGY QUALIFICATION TEST 

$ 0 

$ 0 

$ 0 

1194. (1) 25% MAX NON ENERGY CALC (2F5 X .33) 
A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)= 
C IF3D1BIS = >1GOTOITEM4   
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

(SIR)=(5/1F)= 0.11 

$ 

$ 

224. 

3618. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1F/4 146.53 

ECO-A1 PAGEA1-17 



# 

LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    7 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 475HA1 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+)/ COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

CRB 

$ 7563. 
$ 454. 
$ 416. 
$ 7590. 

-$ 0. 
$ 7590. 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

$ 
$ 
$ 
$ 
$ 

UNIT COST 
$/MBTU(1) 

12.44 
.00 
.00 

4.08 
.00 

SAVINGS 
MBTU/YR(2) 

0. 
0. 
0. 

27. 
0. 

$ 
$ 
$ 
$ 
$ 

ANNUAL $ 
SAVINGS(3) 

0. 
0. 
0. 

110. 
0. 

DISCOUNT 
FACTOR(4) 

11.16 
17.19 
17.12 
16.15 
13.92 

F. TOTAL 

NON ENERGY SAVINGS(+) / COST(-) 

27. 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

110. 

11.65 

DISCOUNTED 
SAVINGS(5) 

0. 
0. 
0. 

1777. 
0. 

1777. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

$ 

$ 

$ 

$ 

0. 

0. 

0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 586 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF 3D1B IS = > 1 GO TO ITEM 4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

(SIR)=(5/1F)= 0.23 

110. 

1777. 

6.   DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1 F/4 69.00 

m 

ECO-A1 PAGEA1-18 



CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET       OF 
1           17 

PROJECT 
USDB ENERGY STUDY 

BASIS FOR ESTIMATE 

A> LOCATION 
FORT LEAVENWORTH, KS 

X CODE A (NO DESIGN COMPLETED) 
^^K-s CODEB (PRELIMINARY DESIGN) 

(FINAL DESIGN) ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

CODEC 
OTHER (SPECIFY) 

DRAWING NO. 
NONE 

ESTIMATOR 
DLS 

CHECKED BY 
TOL 

ECO-A1 
REDUCE INFILTRATION 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 463 
REMOVE OLD SEALANT 
INSTALL NEW SEALANT 830 FT 0.60 498 1.4C 1.162 $1,660 
REMOVE OLD CAULKING/ 
INSTALL NEW CAULKING 830 FT 0.60 498 1.40 1.162 $1,660 

WEATHERSTRIP WINDOWS 239 FT 1.40 335 2.60 621 $956 

REMOVE DOOR/FRAME 2 EA 100.00 200 $200 

NEW DOOR/FRAME 2 EA 420.00 840 80.00 160 $1,000 

FINISH HARDWARE 2 EA 510.00 1.020 90.00 180 $1,200 

PAINT 2 EA 5.00 10 35.00 70 $80 

SEALANT/CAULK 34 FT 0.60 20 1.40 48 $68 

MOBILIZATION 2 EA 140.00 280 $280 

4i W 

SUBTOTAL $3,221 $3,883 $7,104 

CONTINGENCY 10% 10% $322 10% $388 $710 

SUBTOTAL $3,543 $4,271 $7 814 

\ WORK COMP.TAX.SOC.SEC.INS 3.50% $124 13.0% $555 $679 

DIRECT COST $3,667 $4,826 $8 493 

< DVERHEAD AND PROFIT 25% $917 25% $1,207 $2 124 

SUBTOTAL $4,584 $6,033 $10 617 

CONSTRUCTION COST $10,6171 E :NG. FORM         150 

• 

1AVC-59 

ECO-A1 PREVIOUS EDITION MAY BE USED PAGEA1-19 



CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 

NONE 
ECO-A1 
REDUCE INFILTRATION 

BUILDING 464 
REMOVE OLD SEALANT 
INSTALL NEW SEALANT 
REMOVE OLD CAULKING/ 
INSTALL NEW CAULKING 

WEATHERSTRIP WINDOWS 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SFr: ,IMS 

DIRECT COST 

OVERHEAD AND PROFIT 

 SUBTOTAL 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

ESTIMATOR 

4/2/90 
BASIS FOR ESTIMATE 

SHEET      OF 
 2 17 

.CODE A (NO DESIGN COMPLETED) 

.CODE B (PRELIMINARY DESIGN) 

.CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

QUANTITY 
DLS 

NO. 
UNITS 

697 

UNIT 
MEAS 

MATERIAL 

697 

220 

FT 

FT 

FT 

PER 
UNIT 

0.60 

0.60 

1.40 

10% 

3.50% 

25% 

TOTAL 

418 

418 

308 

$1,144 

$114 

$1-258 

$44 

$1,302 

$326 

$1.628 

CHECKED BY 

LABOR 
TOL 

PER 
UNIT 

1.40 

1.40 

2.60 

10% 

13.0% 

25% 

TOTAL 

976 

976 

572 

$2,524   

$2,776 

$361 

$3,137 

$784 

$3,921 

TOTAL 
COST 

$1,394 

$1,394 

$880 

$3,668 

$252  $366 

$4.034 

$405 

$4,439 

$1,110 

$5,549 

$5.549 

ECO-A1 PREVIOUS EDITION MAY BE USED PAGE A1-20 



CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET       OF 
3          17 

PHOJbCr 
USDB ENERGY STUDY 

BASIS FOR ESTIMATE 

COMPLETED) 
\Y DESIGN) 
3N) 

A- LOCATION 
FORT LEAVENWORTH. KS 

X CODE A (NO DESIGN 
(PRELIMINAF 
(FINAL DESK 

(SPECIFY) 

^r/ CODEB 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
CODEC 
OTHER 

DRAWING NO. 
NONE 

ESTIMATOR 
DLS 

CHECKED BY 
TOL 

ECO-A1 
REDUCE INFILTRATION 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 465 
REMOVE OLD SEALANT 
INSTALL NEW SEALANT 5272 FT O.60 3.163 1.4C 7,381 $10,544 
REMOVE OLD CAULKING/ 
INSTALL NEW CAULKING 5272 FT 0.60 3,163 1.40 7.381 $10,544 

WEATHERSTRIP WINDOWS 1850 FT 1.40 2.590 2.60 4.810 $7,400 

WEATHERSTRIP DOORS 120 FT 1.40 168 2.60 312 $480 
INSTALL NEW THRESHOLD AT DOORS 
(03. 05.102. 202. AND 302) 6 EA 40.00 240 10.00 60 $300 

REPLACE ENTRY (06 AND 104) 

REMOVE DOOR/FRAME 2 EA 150.00 300 $300 

NEW DOOR/FRAME 2 EA 600.00 1.200 150.00 300 $1,500 

FINISH HARDWARE 2 EA 510.00 1.020 90.00 180 $1,200 

PAINT 2 EA 10.00 20 50.00 100 $120 

^ SEALANT/CAULK 80 FT 0.60 48 1.40 112 $160 V MOBILIZATION 2 EA 160.00 320 $320 
INSTALL NEW HALLOW METAL DOOR 
AND FRAME (01. 08.103, AND 301) 

REMOVE DOOR/FRAME 4 EA 100.00 400 $400 

NEW DOOR/FRAME 4 EA 420.00 1.680 80.00 320 $2 000 

FINISH HARDWARE 4 EA 510.00 2.040 90.00 360 $2 400 

PAINT 4 EA $5 20 35.00 140 $160 

SEALANT/CAULK 136 FT $1 82 1.40 190 $272 

MOBILIZATION 4 EA 140.00 560 $560 

REPLACE PAIR OF DOORS (04) 

REMOVE DOOR/FRAME 1 EA 150.00 150 $150 

MEW DOOR/FRAME 1 EA $840 840 160.00 160 $1,000 

=INISH HARDWARE 1 EA $680 680 120.00 120 $800 

=AINT 1 EA $20 20 80.00 80 $100 

f :NG. FORM         150 
1AVC-59 

ECO-A1 PREVIOUS EDITION MAY BE USED PAGE A1-21 



• 

Ä 

CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

USDB ENERGY STUDY 
LOCATION 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 
 NONE 
ECO-A1 
REDUCE INFILTRATION 

BUILDING 465 CONTINUED 

SEALANT/CAULK 

MOBILIZATION 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC.INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

4/2/90 
BASIS FOR ESTIMATE 

SHEET       OF 
17 

ESTIMATOR 

CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY^ 

QUANTITY 
NO. 

UNITS 

40 

UNIT 
MEAS. 

DLS 
MATERIAL 

PER 
UNIT 

FT 

EA 

0.60 

TOTAL 

24 

CHECKED BY 
TOL 

LABOR 
PER 
UNIT 

J| 
ENG. FORM 150 
1AVC-59 

CONSTRUCTION COST 

1.40 

TOTAL 

160.00 

56 

160 

10% 

3.50% 

25% 

$16.998 

$1.700 

$18.698 

$654 

$19.352 

$4.838 

$24.190 

$23.952 

10% 

13.0% 

25% 

$2.395 

$26,347 

$3,425 

$29.772 

$7.443 

$37,215 

TOTAL 
COST 

$80 

$160 

$40,950 

$4,095 

$45,045 

$4,079 

$49,124 

$12,281 

$61.405 

$61.405 

ECO-A1 PREVIOUS EDITION MAY BE USED PAGE A1-22 



m> 
CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 

NONE 
ECO-A1 
REDUCE INFILTRATION 

BUILDING 466 
REMOVE OLD SEALANT 
INSTALL NEW SEALANT 
REMOVE OLD CAULKING/ 
INSTALL NEW CAULKING 

WEATHERSTRIP WINDOWS 

WEATHERSTRIP DOORS 

INSTALL THRESHOLD DOOR (109) 

INSTALL THRESHOLD DOOR (201) 

REPLACE DOORS (101 AND 105) 

REMOVE DOOR/FRAME 

NEW DOOR/FRAME 

FINISH HARDWARF 

PAINT 

SEALANT/CAULK 

MOBILIZATION 

REPLACE OVERHEAD DOOR (103) 

REMOVE DOOR/TRACK 

NEW INSULATED DOOR/TRACK 

MOBILIZATION 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP,TAX.SOC.SEC.,INB 

 DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

ESTIMATOR 

4/2/90 
BASIS FOR ESTIMATE 

SHEET       OF 
 5 17 

.CODE A (NO DESIGN COMPLETED) 

.CODE B (PRELIMINARY DESIGN) 

.CODEC (FINAL DESIGN) 
OTHER (SPECIFY^ 

QUANTITY 
NO. 

UNITS 
UNIT 

MEAS 

1520 

1520 

275 

37 

FT 

FT 

FT 

FT 

EA 

EA 

EA 

EA 

72 

EA 

EA 

FT 

EA 

EA 

1|EA 

EA 

DLS 
MATERIAL 

PER 
UNIT 

0.60 

0.60 

1.40 

1.40 

40.00 

80.00 

550.00 

510.00 

8.00 

0.60 

850.00 

10% 

3.50% 

25% 

TOTAL 

912 

912 

385 

CHECKED BY 
TOL 

LABOR 
PER 
UNIT 

1.40 

1.40 

52 

40 

80 

1.100 

2.60 

2.60 

10.00 

20.00 

150.00 

100.00 

1.020 

16 

43 

850 

90.00 

42.00 

1.40 

140.00 

150.00 

250.00 

$5.410 

$541 

$5.951 

$208 

$6.159 

200.00 

10% 

13.0% 

$1.540 

$7,699 

25% 

TOTAL 

2.128 

2.128 

715 

96 

10 

20 

300 

200 

180 

84 

101 

140 

150 

250 

200 

$6.702 

$670 

$7,372 

$958 

$8,330 

$2,083 

$10.413 

TOTAL 
COST 

$3,040 

$3,040 

$1,100 

$148 

$50 

$100 

$300 

$1,300 

$1,200 

$100 

$144 

$140 

$150 

$1,100 

$200 

$12,112 

$1,211 

$13,323 

$1,166 

$14,489 

$3,623 

$18,112 

$18.112 

ECO-A1 PREVIOUS EDITION MAY BE USED PAGE A1-23 



CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

ARCHITECT/ENGINEER 
FORT LEAVENWORTH. KS 

DRAWING NO. 
NONE 

CLARK RICHARDSON & BISKUP 

ECO-A1 
REDUCE INFILTRATION 

BUILDING 472 
REMOVE OLD SEALANT 
INSTALL NEW SEAI ANT 
REMOVE OLD CAULKING/ 
INSTALL NEW CAULKING 

WEATHERSTRIP WINDOWS 

REPLACE PAIR DOORS H05) 

REMOVE DOOR/FRAMF 

NEW DOOR/FRAMF 

FINISH HARDWARF 

PAINT 

SEALANT/CAULK 

MOBILIZATION 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SFC: INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

._ CONSTRUCTION COST 
ENG. FORM 15Ö  
1AVC-59 

ESTIMATOR 

4/2/90 
BASIS FOR ESTIMATE 

SHEET       OF 
 6_    17 

.CODE A (NO DESIGN COMPLETED) 

.CODE B (PRELIMINARY DESIGN) 

.CODEC (FINAL DESIGN) 
OTHER (SPECIFY! 

QUANTITY 
NO. 

UNITS 
UNIT 

MEAS 

2745 

2745 

833 

FT 

FT 

FT 

42 

EA 

EA 

EA 

EA 

FT 

EA 

DLS 
MATERIAL 

PER 
UNIT 

0.60 

0.60 

1.40 

840.00 

680.00 

20.00 

0.60 

10% 

3.50% 

25% 

TOTAL 

1,647 

CHECKED BY 

LABOR 
TOL 

PER 
UNIT 

1.40 

1,647 

1.166 

840 

TOTAL 

3,843 

1.40 

680 

20 

25 

$6,025 

$603 

$6,628 

$232 

$6,860 

$1,715 

$8,575 

2.60 

150.00 

160.00 

3,843 

2,166 

150 

120.00 

80.00 

1.40 

160 

120 

80 

59 

160.00 1601 

10% 

$10,581 

$1.058 

13.0% 

25% 

$11.639 

$1,513 

$13,152 

$3,288 

$16,440 

TOTAL 
COST 

$5,490 

$5,490 

$3,332 

$150 

$1,000 

$800 

$100 

$84 

$160 

$16,606 

$1,661 

$18,267 

$1,745 

$20,012 

$5,003 

$25,015 

$25,015 

ECO-A1 PREVIOUS EDITION MAY BE USED PAGE A1-24 



CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 

NONE 
ECO-A1 
REDUCE INFILTRATION 

BUILDING 473 
REMOVE OLD SEALANT 
INSTALL NEW SEALANT 
REMOVE OLD CAULKING/ 
INSTALL NEW CAULKING 

WEATHERSTRIP WINDOWS 
INSTALL NEW HOLLOW METAL DOOR AND 
FRAME DOORS (104 AND 10S)  

REMOVE DOOR/FRAME 

NEW DOOR/FRAMF 

FINISH HARDWARF 

PAINT 

SEALANT/CAULK 

MOBILIZATION 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMPTAX.SQC.SFn IMS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

4/2/90 
BASIS FOR ESTIMATE 

SHEET       OF 
 7 17 

ESTIMATOR 

.CODE A (NO DESIGN COMPLETED) 

.CODE B (PRELIMINARY DESIGN) 

.CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

QUANTITY 
NO. 

UNITS 

975 

UNIT 
MEAS. 

FT 

975 

347 

FT 

FT 

EA 

EA 

68 

EA 

EA 

FT 

EA 

DLS 
MATERIAL 

PER 
UNIT 

0.60 

0.60 

1.40 

420.00 

510.00 

5.00 

0.60 

10% 

3.50% 

25% 

TOTAL 

CHECKED BY 

LABOR 
TOL 

PER 
UNIT 

585 

585 

486 

1.40 

1.40 

2.60 

840 

1.020 

10 

41 

100.00 

80.00 

90.00 

35.00 

1.40 

140.00 

$3.567 

$357 

$3.924 

10% 

$137 

$4.061 

$1.015 

$5.076 

13.0% 

25% 

TOTAL 

1,365 

1.365 

902 

200 

160 

180 

70 

95 

280 

$4,617 

$462 

$5,079 

$660 

$5.739 

$1,435 

$7.174 

TOTAL 
COST 

$1.950 

$1,950 

$1,388 

$200 

$1,000 

$1,200 

$80 

$136 

$280 

$8.184 

$819 

$9.003 

$797 

$9,800 

$2,450 

$12,250 

$12.250 

ECO-A1 PREVIOUS EDITION MAY BE USED 
PAGE A1-25 



CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET       OF 
R             17 

HHOJbCI 
USDB ENERGY STUDY 

BASIS FOR ESTIMATE 

A^ LOCATION 
FORT LEAVENWORTH. KS 

X CODE A (NO DESIGN COMPLETED) 
(PRELIMINARY DESIGN) 
(FINAL DESIGN) 

(SPECIFY) 

^ CODEB 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
CODEC 
OTHER 

□ RAWING NO. 
NONE 

ESTIMATOR 
DLS 

CHECKED BY 
TOL 

bCO-AI 
REDUCE INFILTRATION 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 475 
REMOVE OLD SEALANT 
INSTALL NEW SEALANT 85C FT 0.6C 51C 1.4C 1.190 $1,700 
REMOVE OLD CAULKING/ 
INSTALL NEW CAULKING 850 FT 0.60 51C 1.4C 1.190 $1 700 

WEATHERSTRIP WINDOWS 450 FT 1.40 630 2.60 1.170 $1 800 

4t1 
w 

SUBTOTAL $1,650 $3,550 $5 200 

CONTINGENCY 10% 10% $165 10% $355 $520 

SUBTOTAL $1,815 $3,905 $5 720 

\ /VORK COMP.TAX.SOC.SEC.INS 3.50% $64 13.0% $508 $572 

DIRECT COST $1,879 $4,413 SB 2Q2 

c 3VERHEAD AND PROFIT 25% $470 25% $1,103 $1 573 

SUBTOTAL $2,349 $5,516 $7 865 

. CONSTRUCTION COST $7 flfi«; E -NG. FORM         150  H>'.OOQ I 

1AVC-59 

ECO-A1 PREVIOUS EDITION MAY BE USED 
PAGE A1-26 
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• 

CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & B1SKUP 
DRAWING NO. 

NONE 
ECO-A1 
REDUCE INFILTRATION 

BUILDING 475A 
REMOVE OLD SEALANT 
INSTALL NEW SEALANT 
REMOVE OLD CAULKING/ 
INSTALL NEW CAULKING 

WEATHERSTRIP WINDOWS 

ASTRAGAL DOOR (30A) 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC.INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

§ 
ENG. FORM 150 
1AVC-59 

CONSTRUCTION COST 

ESTIMATOR 

4/2/90 
BASIS FOR ESTIMATE 

SHEET      OF 
 9 17 

.CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 

.CODEC (FINALDESIGN) 
OTHER (SPECIFY) 

QUANTITY 
NO. 

UNITS 

883 

883 

UNIT 
MEAS. 

FT 

FT 

674 FT 

DLS 
MATERIAL 

PER 
UNIT 

0.60 

0.60 

TOTAL 

CHECKED BY 
TOL 

LABOR 

530 

530 

FT 

1.40 

6.80 

10% 

3.50% 

25% 

944 

48 

PER 
UNIT 

1.40 

1.40 

2.60 

TOTAL 

1.92 

$2.051 

$205 

$2.256 

$79 

$2.335 

$584 

10% 

13.0% 

25% 

$2.919 

1,236 

1.236 

1.752 

13 

$4.238 

$424 

$4,662 

$606 

$5,268 

$1,317 

$6,585 

TOTAL 
COST 

$1,766 

$1,766 

$2,696 

$61 

$6,289 

$629 

$6,918 

$685 

$7,603 

$1,901 

$9,504 

$9,504 

ECO-A1 PREVIOUS EDITION MAY BE USED PAGE A1-27 



• 

CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

• 

USDB ENERGY STUDY 
LOCATION 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 
 CLARK RICHARDSON & B1SKUP 
DRAWING NO. 

NONE 
ECO-A1 
REDUCE INFILTRATION 

BUILDING 475B 
REMOVE OLD SEALANT 
INSTALL NEW SEALANT 
REMOVE OLD CAULKING/ 
INSTALL NEW CAULKING 

WEATHERSTRIP WINDOWS 

INSTALL NEW DOOR (101) 

REMOVE DOOR/FRAME 

NEW DOOR/FRAME 

FINISH HARDWARE 

PAINT 

SEALANT/CAULK 

MOBILIZATION 

INSTALL NEW DOOR (201) 

REMOVE DOOR/FRAME 

NEW DOOR/FRAME 

FINISH HARDWARE 

PAINT 

SEALANT/CAULK 

MOBILIZATION 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC.INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

ESTIMATOR 

4/2/90 
BASIS FOR ESTIMATE 

SHEET OF 
10  17 

.CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

QUANTITY 
NO. 

UNITS 

686 

UNIT 
MEAS. 

686 

310 

34 

FT 

FT 

FT 

EA 

EA 

EA 

EA 

FT 

EA 

EA 

EA 

EA 

28 

EA 

FT 

EA 

DLS 
MATERIAL 

PER 
UNIT 

0.60 

0.60 

1.40 

420.00 

510.00 

TOTAL 

412 

412 

434 

CHECKED BY 
TOL 

LABOR 
PER 
UNIT 

1.40 

TOTAL 

1.40 

2.60 

5.00 

0.60 

336.00 

340.00 

5.00 

0.60 

10% 

3.50% 

25% 

420 

510 

20 

100.00 

80.00 

90.00 

35.00 

1.40 

140.00 

336 

340 

17 

$2.910 

$291 

$3.201 

$112 

100.00 

64.00 

60.00 

35.00 

1.40 

120.00 

10% 

13.0% 

$3,313 

$828 

$4.141 

25% 

960 

960 

806 

100 

80 

90 

35 

48 

140 

100 

64 

60 

35 

39 

120 

$3.638 

$364 

$4,002 

$520 

$4,522 

$1,130 

$5,652 

TOTAL 
COST 

$1,372 

$1,372 

$1,240 

$100 

$500 

$600 

$40 

$68 

$140 

$100 

$400 

$400 

$40 

$56 

$120 

$6,548 

$655 

$7,203 

$632 

$7,835 

$1,958 

$9,793 

$9.793 

ECO-A1 PREVIOUS EDITION MAY BE USED 
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Ä 

CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 

NONE 
ECO-A1 
REDUCE INFILTRATION 

BUILDING 475C 
REMOVE OLD SEALANT 
INSTALL NEW SEALANT 
REMOVE OLD CAULKING/ 
INSTALL NEW CAULKING 

WEATHERSTRIP WINDOWS 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC..INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

£üh 

ESTIMATOR 

4/2/90 
BASIS FOR ESTIMATE 

SHEET OF 
11  17 

.CODE A (NO DESIGN COMPLETED) 

.CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

QUANTITY 
NO. 

UNITS 

2244 

2244 

3020 

UNIT 
MEAS. 

FT 

FT 

FT 

DLS 
MATERIAL 

PER 
UNIT 

0.60 

0.60 

1.40 

TOTAL 

10% 

3.50% 

25% 

1,346 

CHECKED BY 
TOL 

LABOR 
PER 
UNIT 

1.40 

1.346 

4,228 

1.40 

2.60 

TOTAL 

3,142 

3,142 

7,852 

$6,921 

$692 

$7,613 

$266 

$7,879 

$1,970 

$9,849 

10% 

13.0% 

25% 

$14,135 

$1.414 

$15.549 

$2,021 

$17,570 

$4,393 

$21,963 

TOTAL 
COST 

$4,488 

$4,488 

$12,080 

$21,056 

$2,106 

$23,162 

$2,287 

$25,449 

$6,363 

$31,812 

$31,812 
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# 

CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

USDB ENERGY STUDY 
LOCATION 

FORT LEAVENWORTH, KS 
ARCHITECT/ENGINEER 
 CLARK RICHARDSON & BISKUP 
DRAWING NO. 

NONE 
ECO-A1 
REDUCE INFILTRATION 

BUILDING 475D 
REMOVE OLD SEALANT 
INSTALL NEW SEALANT 
REMOVE OLD CAULKING/ 
INSTALL NEW CAULKING 

WEATHERSTRIP WINDOWS 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC.INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

ESTIMATOR 

4/2/90 
BASIS FOR ESTIMATE 

SHEET       OF 
 12 17 

.CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY! 

QUANTITY 
NO. 

UNITS 

2547 

2547 

UNIT 
MEAS 

FT 

3700 

FT 

FT 

DLS 
MATERIAL 

PER 
UNIT 

0.60 

0.60 

1.40 

TOTAL 

10% 

3.50% 

25% 

1.528 

CHECKED BY 
TOL 

LABOR 
PER 
UNIT 

1.528 

5,180 

1.40 

1.40 

2.60 

$8.236 

$824 

$9.060 

$317 

$9.377 

$2.344 

$11.721 

TOTAL 

3,566 

3,566 

9,620 

10% 

13.0% 

25% 

$16,752 

$1.675 

$18.427 

$2.395 

$20.822 

$5.205 

$26.027 

TOTAL 
COST 

$5,094 

$5,094 

$14,800 

$24,988 

$2.499 

$27,487 

$2,712 

$30,199 

$7,549 

$37,748 

$37,748 
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m 
CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

# 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 

NONE 
ECO-A1 
REDUCE INFILTRATION 

BUILDING 475E 
REMOVE OLD SEALANT 
INSTALL NEW SEALANT 
REMOVE OLD CAULKING/ 
INSTALL NEW CAULKING 

WEATHERSTRIP WINDOWS 

REPLACE PAIR DOORS (40A^ 

REMOVE DOOR/FRAME 

NEW DOOR/FRAME 

FINISH HARDWARE 

PAINT 

SEALANT/CAULK 

MOBILIZATION 

REPLACE PAIR DOORS UOM 

REMOVE DOOR/FRAME 

NEW DOOR/FRAME 

FINISH HARDWARE 

PAINT 

SEALANT/CAULK 

MOBILIZATION 

REPLACE PAIR DOORS (AOM 

REMOVE DOOR/FRAME 

NEW DOOR/FRAMF 

FINISH HARDWARE 

PAINT 

SEALANT/CAULK 

MOBILIZATION 

• 

ENG. FORM 
1AVC-59 

150 

ESTIMATOR 

4/2/90 
BASIS FOR ESTIMATE 

SHEET OF 
13  

.CODE A (NO DESIGN COMPLETED) 

.CODE B (PRELIMINARY DESIGN) 

.CODEC (FINAL DESIGN) 
OTHER (SPECIFY^ 

QUANTITY 
NO. 

UNITS 
UNIT 

MEAS. 

2800 

2800 

2407 

FT 

FT 

FT 

EA 

EA 

EA 

EA 

42 

44 

FT 

EA 

EA 

EA 

EA 

EA 

FT 

1IEA 

46 

EA 

EA 

EA 

EA 

FT 

EA 

DLS 
MATERIAL 

PER 
UNIT 

0.60 

0.60 

1.40 

TOTAL 

840.00 

680.00 

20.00 

0.60 

935.00 

680.00 

25.00 

0.60 

1020.00 

680.00 

30.00 

0.60 

1.680 

1,680 

CHECKED BY 
TOL 

LABOR 
PER 
UNIT 

TOTAL 

1.40 

3,370 

840 

680 

20 

25 

1.40 

2.60 

150.00 

160.00 

120.00 

80.00 

935 

680 

25 

26 

1.40 

160.00 

150.00 

165.00 

120.00 

95.00 

1.40 

1.020 

680 

30 

28 

160.00 

150.00 

180.00 

120.00 

110.00 

1.40 

160.00 

3.920 

3,920 

6.258 

150 

160 

120 

80 

59 

160 

150 

165 

120 

95 

62 

160 

150 

180 

120 

110 

64 

160 

TOTAL 
COST 

$5,600 

$5,600 

$9,628 

$150 

$1,000 

$800 

$100 

$84 

$160 

$150 

$1,100 

$800 

$120 

$88 

$160 

$150 

$1.200 

$800 

$140 

$92 

$160 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET      OF 
14          17 

^^ 
HHUJfcUl 

USDB ENERGY STUDY 
BASIS FOR ESTIMATE 

•"> 
LOCATION 

FORT LEAVENWORTH, KS 
X CODE A (NO DESIGN COMPLETED) ^p CODEB 

CODEC 
(PRELIMINARY DESIGN) 
(FINAL DESIGN) ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP OTHER (SPECIFY) 
DRAWING NO. 

NONE 
ESTIMATOR 

DLS 
CHECKED BY 

TOI 
ECO-A1 
REDUCE INFILTRATION 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 475E CONTINUED 

fli' W^ 

SUBTOTAL $11.719 $16.363 $28,082 

CONTINGENCY 10% 10% $1.172 10% $1.636 $2 808 

SUBTOTAL $12.891 $17.999 $30 8Q0 

\ WORK COMP.TAX.SOC.SEC..INS 3.50% $451 13.0% $2,340 $2 791 

DIRECT COST $13.342 $20.339 $33 681 

( OVERHEAD AND PROFIT 25% $3.336 25% $5,085 $8.421 

SUBTOTAL $16,678 $25.424 $42 102 

CONSTRUCTION COST $4? 1 f!9 E ENG. FORM         150 
1AVC-59 
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CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

ARCHITECT/ENGINEER 
FORT LEAVENWORTH. KS 

DRAWING NO 
CLARK RICHARDSON & BISKUP 

NONE 
ECO-A1 
REDUCE INFILTRATION 

BUILDING 475F 
REMOVE OLD SEALANT 
INSTALL NEW SEALANT 
REMOVE OLD CAULKING/ 
INSTALL NEW CAIII ttlNfi 

WEATHERSTRIP WINDOWS 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMPTAX.SOC.SFC, ,IMR 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

I        CONSTRUCTION COST 
ENG. FORM 15Ö       ~~  
1AVC-59 

ESTIMATOR 

4/2/90 
BASIS FOR ESTIMATE 

SHEET       OF 
 15 17 

.CODE A (NO DESIGN COMPLETED) 

.CODE B (PRELIMINARY DESIGN) 

.CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

QUANTITY 
NO. 

UNITS 

2587 

2587 

3700 

UNIT 
MEAS. 

FT 

FT 

DLS 

PER 
UNIT 

MATERIAL 
TOTAL 

0.60 

0.60 

FT 1.40 

10% 

3.50% 

25% 

1.552 

1.552 

5.180 

$8.284 

$828 

$9,112 

$319 

$9.431 

$2.358 

$11.789 

CHECKED BY 

LABOR 
TOL 

PER 
UNIT 

1.40 

1.40 

2.60 

10% 

13.0% 

25% 

TOTAL 

3.622 

3.622 

9,620 

$16.864 

$1,686 

$18,550 

$2.411 

$20.961 

$5,240 

$26,201 

TOTAL 
COST 

$5,174 

$5,174 

$14,800 

$25,148 

$2,514 

$27,662 

$2,730 

$30,392 

$7,598 

$37,990 

$37.990 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET       OF 
16           17 

PROJECT 
USDB ENERGY STUDY 

BASIS FOR ESTIMATE 

A LOCATION 
FORT LEAVENWORTH. KS 

X CODE A (NO DESIGN COMPLETED) ^g) CODEB (PRELIMINARY DESIGN) 
(FINAL DESIGN) ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
CODEC 
OTHER (SPECIFY) 

DRAWING NO. 
NONE 

ESTIMATOR 
DLS 

CHECKED BY 
TOL 

ECO-A1 
REDUCE INFILTRATION 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 475G 
REMOVE OLD SEALANT 
INSTALL NEW SEALANT 2392 FT 0.60 1,435 1.40 3.349 $4,784 
REMOVE OLD CAULKING/ 
INSTALL NEW CAULKING 2392 FT 0.60 1.435 1.40 3.349 $4 784 

WEATHERSTRIP WINDOWS 3020 FT 1.40 4.228 2.60 7.852 $12 080 

^ 

• 

SUBTOTAL $7,098 $14,550 $21 648 

CONTINGENCY 10% 10% $710 10% $1.455 $2 165 

SUBTOTAL $7,808 $16,005 $23 811! 

WORK COMP.TAX.SOC.SEC.INS 3.50% $273 13.0% $2,081 $2 354 

DIRECT COST $8,081 $18,086 $26167 

< OVERHEAD AND PROFIT 25% $2,020 25% $4,521 $6 541 

SUBTOTAL $10,101 $22,607 $32 708 

. CONSTRUCTION COST 
$32 708 E :NG. FORM         150 

1AVC-59 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET       OF 
17          17 

HHOJhCT 
USDB ENERGY STUDY 

BASIS FOR ESTIMATE 

Ah LOCATION 
FORT LEAVENWORTH. KS 

X CODE A (NO DESIGN COMPLETED) wP CODEB (PRELIMINARY DESIGN) 
(FINAL DESIGN) ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
CODEC 
OTHER (SPECIFY) 

DRAWING NO. 
NONE 

ESTIMATOR 
DLS 

CHECKED BY 
TOL 

ECO-A1 
REDUCE INFILTRATION 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 475H 
REMOVE OLD SEALANT 
INSTALL NEW SEALANT 900 FT 0.60 540 1.4C 1.260 $1.800 
REMOVE OLD CAULKING/ 
INSTALL NEW CAULKING 900 FT 0.60 540 1.40 1.260 $1,800 

WEATHERSTRIP WINDOWS 350 FT 1.40 490 2.60 910 $1,400 

M W 

SUBTOTAL $1,570 $3,430 $5 000 

CONTINGENCY 10% 10% $157 10% $343 $500 

SUBTOTAL $1,727 $3,773 $5 500 

\ WORK COMP.TAX.SOC.SECINS 3.50% $60 13.0% $490 $550 

DIRECT COST $1,787 $4,263 $6 050 

< DVERHEAD AND PROFIT 25% $447 25% $1,066 $1 513 

SUBTOTAL $2,234 $5,329 $7 563 

CONSTRUCTION COST $7,563 E :NG. FORM         150 
1AVC-59 

§ 
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DOUBLE   GLAZED   WINDOWS 

ENERGY   CONSERVATION   OPPORTUNITY:     ECO-A2 

PURPOSE: 

This Energy Conservation Opportunity simulation (ECO-A2) analyzed the energy 
savings associated with reducing the amount of heat transfer to and from the buildings 
by conduction through the glass or plastic in the windows. The implementation of this 
ECO will not change the number or location of any of the windows. 

SCOPE: 

The ECO simulation (ECO-A2) changed the windows in some of the buildings from a 
single paned plastic or glass to double glazed. The application of this project was 
considered for the following buildings: 

Building 450 Building 475D 
Building 465 Building 475E 
Building 475 Building 475F 

Building 475C Building 475G 

MODELING   TECHNIQUES: 

The amount of heat loss or gain through the existing windows was simulated using the 
"Trace Ultra" computer program. All of the exterior windows considered for 
replacement are shown in the window schedules for each building, Volume 5. The 
windows to be replaced have a coefficient of heat transfer (U-value) associated with 
the heat conduction through the window material. This U-value was entered into the 
computer program and used to calculate the amount of energy used by the building. 
The new double glazed windows have a new U-value that was used in the computer 
program to calculate the amount of energy used if the windows were replaced. Table 
A2.1 displays the U-values used for the existing single glazed windows. All of the 
windows being replaced will be replaced with double glazed windows with the U- 
values shown in the Table A2.1. If the windows were replaced the tightness of the 
window would increase, thus a reduction in infiltration would occur. The reduction in 
infiltration due to weatherstripping and caulking as calculated in ECO-A1 of this report 
would be valid for this ECO also. The new infiltration as calculated in ECO-A1 will be 
entered into the computer model for the ECO-A2 execution. The difference in the 
energy usage before and after the implementation of the ECO was the energy savings 
from the ECO. 
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Building 
Number 

Existing Window 
Type 

Existing 
U-value 

New 
U-value 

450 Single Plastic 0.81 0.52 
465 Single Plastic 0.81 0.52 
475 Single Pane Glass 0.81 0.52 

475C Single Pane Glass 0.81 0.52 
475D Single Pane Glass 0.81 0.52 
475F Single Pane Glass 0.81 0.52 
475G Single Pane Glass 0.81 0.52 

Table A2.1 

ECO   IMPLEMENTATION: 

The implementation of this ECO would not change the physical appearance of any of 
the buildings being considered for the window replacement. The windows that would 
be replaced are listed in the cost estimate in this section of the report. To remove the 
existing window in most cases a skilled carpenter can remove the majority of the 
windows from outside the building with a ladder. The entire window would be 
removed and a new double glazed window of the same size would be installed and 
weatherstripped around the casing on the inside and outside. The new double glazed 
windows would be the same in size, function, and operation. This ECO would need to 
be implemented during seasonally adequate times, possibly in the spring or fall. The 
replacement of the windows in the castle cell barracks would have to be scheduled so 
as not to have the building unsecured for any long periods of time. 

SUMMARY: 

The energy savings associated with the implementation of this ECO by building is 
shown below in Table A2.2 in million BTU's per year as determined using the 
computer simulation model. 

The project cost is the construction cost as determined in the following pages plus 6% 
SIOH is shown in Table A2.2. 

The only buildings considered for this energy saving opportunity were buildings where 
the windows have not already been replaced with insulated windows. Buildings 450 
and 465 are cooling buildings but have a tremendous amount of windows. The rest of 
the buildings considered were heating only buildings and a payback is not feasible. 
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Building 
Number 

Energy 
Savings 
(MBTU) 

Cost 
Savings 

Project 
Cost 

Simple 
Payback 

Savings 
to Invest 

Ratio 
450 104 $455 $36,091 74.60 0.21 
465 217 $892 $391,395 414.93 0.04 
475 78 $317 $111,196 331.03 0.05 

475C 161 $658 $640,908 318.52 0.05 
475D 237 $967 $755,356 254.16 0.06 
475F 186 $761 $755,356 323.81 0.05 

475G 164 $671 $640,908 312.81 0.05 

Table A2.2 
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LIFE CYCLE COST ANALYSIS SUMMARY STUDY:  USDBAE 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID   1.035 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   7 CENSUS: 2 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 450A2 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

$ 34048 
$ 2043 
$ 1873 
$ 34168 
$ 0 
$ 34168 

FUEL 
UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUALS 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5) 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

$ 
$ 

.    $ 
$ 
$ 

12.44 
.00 
.00 

4.08 
.00 

4. 
0. 
0. 

100. 
0. 

$ 
$ 
$ 
$ 
$ 

50. 
0. 
0. 

408. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

558. 
0. 
0. 

6589. 
0. 

F. TOTAL 

3.   NON ENERGY SAVINGS(+) / COST(-) 

104. 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

458. 

11.65 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

$ 
D.  PROJECT NON ENERGY QUALIFICATION TEST 

(1) 25% MAX NON ENERGY CALC (2F5 X .33) 
A IF 3D1 IS = OR > 3C GO TO ITEM 4 
BIF3D1 IS<3CCALC   SIR = (2F5+3D1)/1F)=   
C IF3D1B IS = > 1 GO TO ITEM 4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

2359. 

$ 

$ 

(SIR)=(5/1F)= 

7.   SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 

6.   DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

0.21 

74.60 

7147. 

$ 0 

$ 0 

$ 0 

458. 

7147. 

ECO-A2 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   7 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 465A2 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

CRB 

1. 

2. 

INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

$ 369241. 
$ 22154. 
$ 20308. 
$ 370533 
•$ 0. 
$ 370533 

FUEL 
UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUALS 
SAVINGS(3) 

DISCOUNT 
FACTOR (4) 

DISCOUNTED 
SAVINGS(5) 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

$        12.44 
$            .00 
$            .00 
$          4.08 
$            .00 

1. 
0. 
0. 

216. 
0. 

$ 
$ 
$ 
$ 
$ 

12. 
0. 
0. 

881. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

134. 
0. 
0. 

14228. 
0. 

F. TOTAL 217. $ 893. $               14362. 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

11.65 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+)/COST(-) (3A2+3Bd4) 

$ 

$ 0 

$ 0 

$ 0 

4739. 
D.  PROJECT NON ENERGY QUALIFICATION TEST 

(1) 25% MAX NON ENERGY CALC (2F5 X .33) 
A IF 3D1 IS = OR > 3C GO TO ITEM 4 
BIF3D1 IS<3CCALC   SIR = (2F5+3D1)/1F)=   
C IF 3D1B IS = > 1 GO TO ITEM 4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

$ 

$ 

893. 

14362. 

(SIR)=(5/1F)= 

7.   SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 

6.   DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

0.04 

414.93 

ECO-A2 
PAGEA2-5 



LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   7 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 475A2 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

$ 104902. 
$ 6294. 
$ 5770. 
$ 105269. 

■$ 
0. 

$ 105269. 

FUEL 
UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUALS 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5)   ■ 

A. ELECT 
B. DIST 
C. RESID 
D. NAT G 
E. COAL 

$        12.44 
$            .00 
$'           .00 
$          4.08 
$            .00 

0. 
0. 
0. 

78. 
0. 

$ 
$ 
$ 
$ 
$ 

0. 
0. 
0. 

318. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

0. 
0. 
0. 

5136. 
0. 

F. TOTAL 78. $ 318. $                 5136. 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

11.65 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

$ 0. 

$ 0 

$ 0 

1695. 
D.  PROJECT NON ENERGY QUALIFICATION TEST 

(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 
A IF 3D1 IS = OR > 3C GO TO ITEM 4 
BIF3D1 IS<3CCALC   SIR = (2F5+3D1)/1F)=   
C IF 3D1B IS = > 1 GO TO ITEM 4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

(SIR)=(5/1F)= 0.05 

7.   SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 331.03 

6.   DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

318. 

5136. 

ECO-A2 PAGE A2-6 



LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   7 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 475CA2 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1.   INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1QX.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

STUDY:  USDBAE 
LCCID   1.035 

CENSUS: 2 

2. 

4. 

5. 

6. 

$ 208538. 
$ 12512. 
$ 11470. 
$ 209268. 

■$ 
0. 

$ 209268. 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

FUEL 
UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUAL $ 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVlNGS(5) 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

$        12.44 
$            .00 
$            .00. 
$          4.08 
$            .00 

0. 
0. 
0. 

161. 
0. 

$ 
$ 
$ 
$ 
$ 

0. 
0. 
0. 

657. 
0. 

11.16 
17.19 
17.12 
16.15 
13:92 

0. 
0. 
0. 

.   10611. 
0. 

F. TOTAL 161. $ 657. $               10611. 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

11.65 
$ 

$ 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+)/COST(-) (3A2+3Bd4) $ 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 3502. 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1)/1F)=   
C IF 3D1B IS = > 1 GO TO ITEM 4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

657. 

10611. 

DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

(SIR)=(5/1F)= 

7.   SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 

0.05 

318.52 

ECO-A2 PAGE A2-7 



LIFE CYCLE COST ANALYSIS SUMMARY STUDY:  USDBAE 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID   1.035 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   7 CENSUS: 2 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 475DA2 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+)/COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

$ 244911. 
$ 14695. 
$ 13470. 
$ 245768. 
$ 0. 
$ 245768 

FUEL 
UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUALS 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5) 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

$        12.44 
$            .00 
$            .00- 
$          4.08 
$            .00 

0. 
0. 
0. 

237. 
0. 

$ 
$ 
$ 
$ 
$ 

0. 
0. 
0. 

967. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

0. 
0. 
0. 

15617. 
0. 

F. TOTAL 237. $ 967. $               15617. 

NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

11.65 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+)/COST(-) (3A2+3Bd4) 

$ 

$ 0 

$ 0 

5154. 
D.  PROJECT NON ENERGY QUALIFICATION TEST 

(1) 25% MAX NON ENERGY CALC (2F5 X .33) 
A IF 3D1 IS = OR > 3C GO TO ITEM 4 
BIF3D1 IS<3CCALC   SIR = (2F5+3D1)/1F)=   
C IF 3D1B IS = > 1 GO TO ITEM 4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

$ 

$ 

(SIR)=(5/1F)= 0.06 

7.   SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 254.16 

6.   DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

967. 

15617. 

ECO-A2 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   7 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 475FA2 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

CRB 

$ 244911. 
$ 14695. 
$ 13470. 
$ 245768. 
•$ 0. 
$ 245768. 

FUEL 
UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUALS 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5) 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

$        12.44 
$            .00 
$            .00 
$          4.08 
$            .00 

0. 
0. 
0. 

186. 
0. 

$ 
$ 
$ 
$ 
$ 

0. 
0.   . 
0. 

759. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

0. 
0. 
0. 

12258. 
0. 

F. TOTAL 186. $ 759. $               12258. 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

11.65 
$ 

$ 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

$ 

0. 

0. 

0. 

4045. 
D. PROJECT NON ENERGY QUALIFICATION TEST 

(1) 25% MAX NON ENERGY CALC (2F5 X .33) 
A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF 3D1B IS = > 1 GO TO ITEM 4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

$ 

$ 

759. 

12258. 

6.   DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

(SIR)=(5/1F)= 

7.   SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 

0.05 

323.81 

ECO-A2 
PAGE A2-9 



LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATIONS LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   7 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 475GA2 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

STUDY:  USDBAE 
LCCID    1.035 

CENSUS: 2 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

$ 208538 
$ 12512 
$ 11470 
$ 209268 
$ 0 
$ 209268 

FUEL 
UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUALS 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5) 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

$        12.44 
$            .00 
$            .00 
$            4:08 
$            .00 

0. 
0. 
0. 

164. 
0. 

$ 
$ 
$ 
$ 
$ 

0. 
0. 
0. 

669. 
0. 

11.16 
17.19 
17.12 
16.15- 
13.92 

0. 
0. 
0. 

10804. 
0. 

F. TOTAL 164. $ 669. $               10804. 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

11.65 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+)/COST(-) (3A2+3Bd4) 

$ 0 

$ 0 

$ 0 

3565. 
D.  PROJECT NON ENERGY QUALIFICATION TEST 

(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 
A IF 3D1 IS = OR > 3C GO TO ITEM 4 
BIF3D1 IS<3CCALC   SIR = (2F5+3D1)/1F)=   
C IF 3D1B IS = > 1 GO TO ITEM 4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

$ 

$ 

669. 

10804. 

(SIR)=(5/1F)= 

7.   SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 

6.   DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

0.05 

312.81 

ECO-A2 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET       OF 
1           7 

PROJECT 
USDB ENERGY STUDY 

BASIS FOR ESTIMATE 

LOCATION 
FORT LEAVENWORTH. KS 

X CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

CODEC (FINALDESIGN) 
OTHER (SPECIFY) 

DRAWING NO. 
NONE 

ESTIMATOR 
DLS 

CHECKED BY 
TOL 

ECO-A2 
WINDOW REPLACEMENT 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNrTS 
UNIT 

MEAS. 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

8UILDING450 
INSTALL ALUMINUM DOUBLE PANE 
INSULATED PROJECTION/FIXED WINDOWS 555 SOFT 37.20 20,646 4.41 2.448 $23,094 

MOBILIZATION 555 SOFT 1.00 555 $555 

SUBTOTAL $20,646 53,003 $23,649 

CONTINGENCY 10% 10% $£065 10% $300 $2,365 

SUBTOTAL $22.711 $3,303 $26,014 

WORK COMP.TAX,SOC.SEC.,INS 3.50% S795 13.0% $429 $1,224 

DIRECT COST $23,506 $3,732 $27,238 

OVERHEAD AND PROFIT 25% $5,877 25% $933 $6,810 

SUBTOTAL $29,383 $4,665 $34,048 

CONSTRUCTION COST $34,048 
ENG. FORM 
1AVC-59 

150 

ECO-A2 
PREVIOUS EDITION MAY BE USED PAGEA2-11 



CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

USDB ENERGY STUDY 
LOCATION 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 
 CLARK RICHARDSON & BISKUP 

DRAWING NO. 
 NONE 

ECO-A2 
WINDOW REPLACEMENT 

BUILDING 465 
INSTALL ALUMINUM DOUBLE PANE 
INSULATED PROJECTION/FIXED WINDOWS 

4/2/90 
BASIS FOR ESTIMATE 

SHEET       OF 
 2 7 

ESTIMATOR 

.CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY! 

QUANTITY 
NO. 

UNITS 

MOBILIZATION 

6019 

UNIT 
MEAS. 

DLS 
MATERIAL 

PER 
UNIT 

6019 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC.INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ENG. FORM 150 
1AVC-59 

CONSTRUCTION COST 

SOFT 

SOFT 

37.20 

TOTAL 

223.907 

CHECKED BY 
TOL 

LABOR 
PER 
UNIT 

4.41 

1.00 

TOTAL 

26,544 

6,019 

10% 

3.50% 

25% 

$223,907 

$22.391 

$246,298 

S8.620 

$254,918 

$63,729 

$318,647 

10% 

13.0% 

25% 

$32,563 

$3,256 

$35,819 

$4.656 

$40,475 

$10,119 

$50,594 

TOTAL 
COST 

$250,451 

$6.019 

$256,470 

$25,647 

$282.117 

$13,276 

$295.393 

$73.848 

$369.241 

$369,241 

ECO-A2 
PREVIOUS EDITION MAY BE USED 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET       OF 
3            7 

HHOJbC r 
USDB ENERGY STUDY 

BASIS FOR ESTIMATE 

LOCATION 
FORT LEAVENWORTH. KS 

X CODE A (NO DESIGN COMPLETED) 
CODEB (PRELIMINARY DESIGN) 

(FINAL DESIGN) ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

CODEC 
OTHER (SPECIFY) 

DRAWING NO. 
NONE 

ESTIMATOR 
DLS 

CHECKED BY 
TOL 

ECO-A2 
WINDOW REPLACEMENT 

QUANTITY MATERIAL LABOR TOTAL 
NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL COST 

BUILDING 475 
INSTALL ALUMINUM DOUBLE PANE 
INSULATED PROJECTION/FIXED WINDOWS >       171C 1SQFT 37.2C 63.612          4.41 7.541 $71,153 

MOBILIZATION 171C (SOFT 1.0C )               1.71C $1,710 

SUBTOTAL $63,612 $9.251 $72 8 S3 

CONTINGENCY 10% 10% $6.361 10% $925 $7 286 

SUBTOTAL $69.973 $10176 $80 14Q 

WORK COMP.TAX.SOC.SEC.INS 3.50% $2.449 13.0% $1,323 $3 772 

DIRECT COST $72.422 $11,499 $83 921 

OVERHEAD AND PROFIT 25% $18,106 25% $2,875 $20 981 

SUBTOTAL $90,528 $14,374 $104 902 

CONSTRUCTION COST S104.902 ENG. FORM         150 
1AVC-59 

ECO-A2 
PREVIOUS EDmON MAY BE USED 

PAGE A2-13 



CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET       OF 
4          7 

PROJECT 
USDB ENERGY STUDY 

BASIS FOR ESTIMATE 

LOCATION 
FORT LEAVENWORTH, KS 

X CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & 8ISKUP 

CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

DRAWING NO. 
NONE 

ESTIMATOR 
DLS 

CHECKED BY 
TOL 

ECO-A2 
WINDOW REPLACEMENT 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 475C 
INSTALL ALUMINUM DOUBLE PANE 
INSULATED PROJECTION/FIXED WINDOWS 4323 SOFT 27.99 121,001 4.41 19,064 $140,065 

MOBILIZATION 4323 SOFT 1.00 4,323 $4,323 

SUBTOTAL $121,001 $23,387 $144,388 

CONTINGENCY 10% 10% $12,100 10% $2,339 $14,439 

SUBTOTAL $133,101 $25,726 $158,827 

WORK COMP,TAX,SOC.SEC.,INS 3.50% $4,659 13.0% $3,344 $8,003 

DIRECT COST $137,760 $29,070 $166,830 

OVERHEAD AND PROFIT 25% $34,440 25% $7,268 $41,708 

SUBTOTAL $172,200 $36,338 $208,538 

CONSTRUCTION COST S208.538 
ENG. FORM 
1AVC-59 

150 

ECO-A2 PREVIOUS EDITION MAY BE USED PAGEA2-14 



CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET       OF 
5          7 

PROJECT 
USDB ENERGY STUDY 

BASIS FOR ESTIMATE 

LOCATION 
FORT LEAVENWORTH, KS 

X CODE A (NO DESIGN COMPLETED) 
(PRELIMINARY DESIGN) 
(FINAL DESIGN) 

(SPECIFY) 

CODEB 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
CODEC 
OTHER 

DRAWING NO. 
NONE 

ESTIMATOR 
DLS 

CHECKED BY 
TOL 

ECO-A2 
WINDOW REPLACEMENT 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 

.     UNIT 
TOTAL PER 

UNIT 
TOTAL 

BUILDING 475D 
INS TALL ALUMINUM DOUBLE PANE 
INSULATED PROJECTION/FIXED WINDOWS      5077 SQ FT 27.9£ 142.105          4.41 22.390                      S164.495 

MOBILIZATION 5077 SO FT 1.0C )               5.077                          S5.077 

SUBTOTAL S142.105 $27,467 $169,572 

CONTINGENCY 10% 10% $14,211 10% $2.747 $16.958 

SUBTOTAL 3156,316 $30,214 $186,530 

WORK COMP.TAX.SOC.SEC.JNS 3.50% $5,471 13.0% $3,928 $9,399 

DIRECT COST $161.787 $34,142 $195,929 

OVERHEAD AND PROFIT 25% $40.447 25% S8.535 $48,982 

SUBTOTAL $202.234 $42.677 $244.911 

CONSTRUCTION COST $244.911 
ENG. FORM         150 
1AVC-59 

ECO-A2 PREVIOUS EDITION MAY BE USED PAGEA2-15 



CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET OF 

PROJECT 
USDB ENERGY STUDY 

LOCATION 
FORT LEAVENWORTH, KS 

ARCHITECT/ENGINEER 
 CLARK RICHARDSON & BISKUP 

DRAWING NO. 
 NONE 

BASIS FOR ESTIMATE 

ESTIMATOR 

CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

DLS 
CHECKED BY 

TOL 
ECO-A2 
WINDOW REPLACEMENT 

QUANTITY 
NO. 

UNITS 
UNIT 

MEAS. 

MATERIAL 
PER 
UNIT 

TOTAL 
LABOR 

PER 
UNIT 

TOTAL 
TOTAL 
COST 

BUILDING 475F 
INSTALL ALUMINUM DOUBLE PANE 
INSULATED PROJECTION/FIXED WINDOWS 5077 SOFT 

MOBILIZATION 5077 SOFT 

27.99 142,105 4.41 

1.00 

22J390 

5,077 

S164.495 

$5t077 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP,TAX,SOC.SEC.,INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

CONSTRUCTION COST 
ENG. FORM 
1AVC-59 

150 

10% 

3.50% 

25% 

$142,105 

$14,211 

$156,316 

$5±471 

$161,787 

$40,447 

$202,234 

10% 

13.0% 

$27,467 

$2,747 

$30.214 

25% 

$3,928 

$34,142 

$8,535 

$42,677 

$169.572 

$16.958 

$186,530 

$9.399 

$195,929 

$48.982 

$244.911 

S2 44.911 

ECO-A2 PREVIOUS EDITION MAY BE USED PAGEA2-16 



CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET       OF 
7          7 

PROJECT 
USD8 ENERGY STUDY 

BASIS FOR ESTIMATE 

LOCATION 
FORT LEAVENWORTH, KS 

X           CODE A (NO DESIGN COMPLETED) 
CODES (PRELIMINARY DESIGN) 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

DRAWING NO. 
NONE 

ESTIMATOR 
DLS 

CHECKED BY 
TOL 

ECO-A2 
WINDOW REPLACEMENT 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 475G 
INSTALL ALUMINUM DOUBLE PANE 
INSULATED PROJECTION/FIXED WINDOWS 4323 SOFT 27.99 121,001 4.41 19,064 $140.065 

MOBILIZATION 4323 SOFT 1.00 4,323 $4.323 

, 

SUBTOTAL $121.001 $23,387 $144.388 

CONTINGENCY 10% 10% $12.100 10% $2,339 $14.439 

SUBTOTAL $133.101 $25,726 $158.827 

WORK COMP,TAX,SOC.SEC..!NS 3.50% $4.659 13.0% $3,344 $8.003 

DIRECT COST $137.760 $29,070 $166,830 

OVERHEAD AND PROFfT 25% $34,440 25% $7,268 $41,708 

SUBTOTAL $172.200 $36,338 $208.538 

CONSTRUCTION COST $208.538 
ENG. FORM         150 
1AVC-59 

ECO-A2 
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n EC0-A3 ECONOMIC ANALYSIS 

BUILDING 
NUMBER 

STEAM CONSUMPTION 
BASE 

ENERGY 
(THERMS) 

ECO-A3 
LOAD 

(THERMS) 

ENERGY 
SAVINGS 
(MBTU) 

ELECTRIC CONSUMPTION 
BASE 
LOAD 
(KW) 

ECO-A3 
LOAD 
(KW) 

ENERGY 
SAVINGS 
(MBTU) 

TOTAL 
SAVINGS 

«)  

463 1,577 1.379 20 83,903 82,814 4 $127 
464 2.195 1.311 88 91.802 86,441 18 $588 
472 15.515 15.241 27 234.490 232,543 7 $194 
475 13,619 12,203 142 58.399 58,386 0 $578 

475E 21.657 21,253 40 611,712 611.617 0 $169 
$1,657 

• 



EC0-A3 

ATTIC   INSULATION 

# 

l£?\ 



m ATTIC   INSULATION 

ENERGY   CONSERVATION   OPPORTUNITY:     ECO-A3 

^fi 

PURPOSE; 

This Energy Conservation Opportunity simulation (ECO-A3) analyzes the energy 
savings associated with reducing the amount of heat transferred through the attic and 
roof of a building. The implementation of this ECO will not change the appearance of 
any of the buildings being considered. 

SCOPE: 

The ECO simulation (ECO-A3) adds additional attic insulation to decrease the heat 
transfer rate into or out of the building. The increased insulation can be added in the 
attics of the buildings be considered. The application of this project was considered 
for the buildings listed in Table A3.1. 

Building 
Number 

Insulated 
Section 

463 Entire Attic 
464 Entire Attic 
472 North End of Attic 
475 Entire Attic 

475E Stage Area Attic 

Table A3.1 

gap 

MODELING   TECHNIQUFS- 

The heat transfer rate through the attic were simulated using the 'Trace Ultra" 
computer program. The coefficient of heat transfer (U-value) for the existing roof was 
determined using the ASHRAE load calculation handbook"!. The U-value for the 
entire roof is the sum of the U-values for each of the materials that make up the attic 
and roof construction. The calculation of each U-value is located in the appendix with 
the base load run for each building. Next, the U-value for the attic with additional 
insulation was determined and entered into the computer model of the building The 
existing and new U-values calculated in the appendix are summarized in Table A3 2 
along with a description of the method of insulation. The difference in the energy 
usage before and after the implementation of the ECO was the energy savinqs from 
the ECO. 

ECO-A3 PAGE A3-1 



Building 
Number 

463 

464 

472 

475 

475E 

Table A3.2 

Existing 
U-Value 

0.104 

0.342 

0.134 

0.240 

0.488 

New 
U-Vaiue 

0.025 

0.030 

0.027 

0.029 

0.030 

Insulation  Description 

Addition of 10" batt insulation in the 
attic between the joist. 

Addition of 10" batt insulation in the 
attic between the joist. 

Addition of 10" batt insulation in the 
attic between the joist. 

Addition of 10" batt insulation in the 
attic under plywood between the joist. 
Addition of 10" batt insulation in new 

furring channels in the attic. 

# 

ECO   IMPLEMENTATION: 

The implementation of this ECO in all but one of the buildings is not difficult and can be 
completed by the maintenance staff within the walls of the USDB. In all of the cases 
for the different buildings, the addition of insulation is in the attic of the bui'dings 
between the joists or roof rafters. The batt insulation, is delivered in plastic wrapped 
rolls. The insulation is moved to the attic unwrapped and stapled between the joists or 
roof rafters with a standard staple gun using 1/2" staples. 

SUMMARY: 

The energy savings associated with the implementation of this ECO by building is 
shown below in Table A3.3 in million BTU's per year savings as determined using the 
computer simulation model. 

The project cost is the construction cost as determined in this section plus 6% SIOH. 

Building 475E does not show as well a payback as the other buildings because of the 
areas adjacent to the newly insulated section are heating only and the installation cost 
is relatively high. 

ECO-A3 PAGE A3-2 



Building 
Number 

Energy 
Savings 
(MBTU) 

Cost 
Savings 

Project 
Cost 

Simple 
Payback 

Savings 
to Invest 

Ratio 
463 51 $462 $3484 7.05 1.71 
464 80 $267 $3143 12.18 1.48 
472 34 $194 $886 0.09 178.57 
475 142 $578 $4868 7.96 2.03 

475E 40 $169 $32316 187.69 0.09 

Table A3.3 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    ' 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 463A3 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+)/COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

$ 3287. 
$ 197, 
$ 181. 
$ 3299. 

■$ 0. 
$ 3299. 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUAL $ 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5) 

12.44 
.00 
.00 

4.08 
.00 

31. 
0. 
0. 

20. 
0. 

$ 
$ 
$ 
$ 
$ 

386. 
0. 
0. 

82. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

4308. 
0. 
0. 

1324. 
0. 

F. TOTAL 51. j 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

468. 

11.65 

5632. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

D. PROJECT NON ENERGY QUALIFICATION TEST 

$ 0, 

$ 0. 

$ 0. 

1859. (1) 25% MAX NON ENERGY CALC (2F5 X .33) 
A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF 3D1B IS = > 1 GO TO ITEM 4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

(SIR)=(5/1F)= 1.71 

$ 

$ 

468. 

5632. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 7.05 

ECO-A3 PAGE A3-4 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    ; 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 464A3 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY-CRB 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

$ 3143. 
$ 189 
$ 173. 
$ 3155. 
$ 0. 
$ 3155. 

FUEL 

A. 
B. 
C. 
D. 
E. 

ELECT 
DIST 
RESID 
NATG 

COAL 

$ 
$ 
$ 
$ 
$ 

UNIT COST 
$/MBTU(1) 

12.44 
.00 
.00 

4.08 
.00 

SAVINGS 
MBTU/YR(2) 

!'*• 
0. 
0. 

88. 
0. 

F. TOTAL 80. 

3. NON ENERGY SAVINGS(+) / COST(-) 

ANNUAL $ 
SAVINGS(3) 

■>dr 
o. 
o. 

359. 
0. 

259T 

Zi 

11.65 

DISCOUNT 
FACTOR(4) 

11.16 
17.19 
17.12 
16.15 
13.92 

DISCOUNTED 
SAVINGS(51     A 

0. 
0. 

5798. 

48&ZT^ 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)= 
C IF 3D1B IS - > 1 GO TO ITEM 4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

$ 

$ 

$ 

0. 

0. 

0. 

71 v^ 
i£4sr 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

(SIR)=(5/1F)= 6.   DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

$ 

$ 

557 
■259: 

MS2T 

SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1 F/4 TZMT^ A 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS   ' 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 472A3 
ANALYSIS DATE:   03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY" CRB 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

1.   INVESTMENT 
A. CONSTRUCTION COST 

SIOH 
DESIGN COST 
ENERGY CREDIT CALC (1A+1B+1C)X.9 
SALVAGE VALUE COST 
TOTAL INVESTMENT (1D-1E) 

B. 
C. 
D. 
E. 
F. 

$ 
$ 
$ 
$ 

-$ 
$ 

836. 
50. 
46. 

839. 
0. 

839. 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

F. TOTAL 

UNIT COST 
$/MBTU(1) 

$      :oo: 

SAVINGS 
MBTU/YR(2) 

\ 

DISCOUNT 
FACTOR(4) 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1' 

ANNUAL $ 
SAVINGS(3) 

$            °!Ar^ 11.16 
$                 0. 17.19 
$                 0. 17.12 
$ _J9267r-7/A/j/ 16.15 
$                 0. 13.92 

$ -92817-" 

1<7 7.2.H 

DISCOUNTED 
SAVINGS(5) 

11.65 
$ 

$ 

$ C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

$       -4944ür ?^J 

0. 
0. 

0. 

0. 

0. 

0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X   33) 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 FW 
C IF3D1BIS = >1 GOTOITEM4   
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F343A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

(SIR)=(5/1F)= tTS^T^   2^ 

7.   SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 J&^H %<* 

-52*h— 

1498+8^- l 

6.   DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    ] 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 475A3 
ANALYSIS DATE:   03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+)/COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

$ 4592 
$ 276 
$ 253 
$ 4609 

-$ 0. 
$ 4609. 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUAL $ 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5) 

12.44 
.00 
.00 

4.08 
.00 

0. 
0. 
0. 

142. 
0. 

$ 
$ 
$ 
$ 
$ 

0. 
0. 
0. 

579. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

0. 
0. 
0. 

9351. 
0. 

579. 

11.65 

F. TOTAL 142. $ 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 3086 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)= 
C IF3D1BIS = >1 GOTOITEM4   
D IF3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

(SIR)=(5/1F)= 2.03 

9351. 

$ 0 

$ 0 

$ 0 

579. 

9351. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1F/4 7.96 
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•) 
LIFE CYCLE COST ANALYSIS SUMMARY 

ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 
INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    ; 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 475EA3 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY-CRB 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1QX.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+)/COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

$ 30487. 
$ 1829. 
$ 1677. 
$ 30594. 
$ 0. 
$ 30594. 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

F. TOTAL 

UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUAL $ 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5) 

12.44 
.00 
.00 

4.08 
.00 

0. 
0. 
0. 

40. 
0. 

$ 
$ 
$ 
$ 
$ 

0. 
0. 
0. 

163. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

0. 
0. 
0. 

2632. 
0. 

40. 

3.   NON ENERGY SAVINGS(+) / COST(-) 

ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

163. 

11.65 

2632. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

D. PROJECT NON ENERGY QUALIFICATION TEST 

$ 0, 

$ 0. 

$ 0. 

869. (1) 25% MAX NON ENERGY CALC (2F5 X .33) 
A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)= 
C IF3D1BIS = >1GOTOITEM4   
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

(SIR)=(5/1F)= 0.09 

163. 

2632. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1F/4 187.69 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET      OF 
1           5 rHUJfcU 1 

USDB ENERGY STUDY 
BASIS FOR ESTIMATE 

LOCATION 
FORT LEAVENWORTH. KS 

X CODE A (NO DESIGN COMPLETED) 
CODEB (PRELIMINARY DESIGN) 

(FINAL DESIGN) ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

CODEC 
OTHER (SPECIFY) 

DRAWING NO. 
NONE 

ESTIMATOR 
DLS 

CHECKED BY 
TDI 

bCO-A3 
ATTIC INSULATION 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 463 

10" BATT INSULATION 2375 SOFT 0.70 1.663 0.15 356 $2 019 

MOBILIZATION 2375 SOFT 0.10 238 $238 

SUBTOTAL $1.663 $594 $2 256 

CONTINGENCY 10% 10% $166 10% $59 $225 

SUBTOTAL $1.829 $653 'S? 4fi1 

\ /VORK COMP.TAX.SOC.SEC.INS 3.50% $64 13.0% $85 $14Q 

DIRECT COST $1.893 $738 $2 630 

( OVERHEAD AND PROFIT 25% $473 25% $184 $fi«T7 

SUBTOTAL $2.366 $922 $3 287 

1                        CONSTRUCTION COST            1 
ENG. FORM         150 $3.287 

1AVC-59 

ECO-A3 PREVIOUS EDITION MAY BE USED 
PAGE A3-9 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/9/Qn 

SHEET      OF 
rnujtoi                                                                                         

USDB ENERGY STUDY 
BASIS FOR ESTIMATE 

c.              O 

LOCATION  
FORT LEAVENWORTH, KS 

X CODE A 
rnnc D 

(NO DESIGN COMPLETED) 
(PRELIMINARY DESIGN) 
(FINAL DESIGN) 

fSPECIFY> 

ARCHITECT/ENGINEER                                       "  
CLARK RICHARDSON & BISKUP 

CODE C 
OTHFR 

UMAWINÜ NO. 
NONE 

ECO-A3 

ESTIMATOR 
DLS 

CHECKED BY 
TOI. 

ATTIC INSULATION 
UUAIN MM 

NO.      UNIT 
UNITS  MEAS 

MATERIAL 
PER           TOTAL 

.     UNIT 
PER 
UNIT 

LABOR 
TOTAL 

TOTAL 
COST 

BUILDING 464 

10-BATTINSULATION 227" son 0.70              1.590         n-iR                 O/H 

MOBILIZATION 2271 SOFT 0.10                          007                                         t>nn-r 

~"~ 

SUBTOTAL 
$1.590 $568 

CONTINGENCY 10% 
10% $159 10% $57 

             *<=:.l57 

SUBTOTAI 
$1.749 tfi95 

$216 

WORK COMP.TAX.SOC.SFC..INS 3.50% $61 13.0% $81 

$2.373 

DIRECT COST 
$1.810 $70fi 

OVERHEAD AND PROFIT 
25% $452 25% $176 

$2.515 

SUBTOTAL 
$2.262 $882 

$628 

CONSTRUCTION COST 
ENG. FORM         150                             

$3.143 

$3.143 
1AVC-59 

ECO-A3 PREVIOUS EDITION MAY BE USED 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET       OF 
3            fi 

PHUJfcU1 

USDB ENERGY STUDY 
BASIS FOR ESTIMATE 

LOCATION 
FORT LEAVENWORTH. KS 

X CODE A (NO DESIGN COMPLETED) 
CODEB 
CODEC 

(PRELIMINARY DESIGN) 
(FINAL DESIGN) ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP OTHER (SPECIFY) 
UKAWING NO. 

NONE 
ESTIMATOR 

DLS 
CHECKED BY 

TOL 
ECO-A3 
ATTIC INSULATION 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 472 

10" BATT INSULATION 604 SOFT 0.70 423 0.15 91 $513 

MOBILIZATION 604 SOFT 0.10 60 $60 

SUBTOTAL $423 $151 $574 

CONTINGENCY 10% 10% $42 10% $15 $57 

SUBTOTAL $465 $166 $R71 

\ /VOR« COMP.TAX.SOC.SEC..INS 3.50% $16 13.0% $22 t^fl 

DIRECT COST $481 $188 $669 
( OVERHEAD AND PROFIT 25% $120 25% $47 $1fi7 

SUBTOTAL $601 $235 $89fi 

E 
CONSTRUCTION COST 

ENG. FORM         150 $836 

1AVC-59 

• 

ECO-A3 PREVIOUS EDITION MAY BE USED 
PAGE A3-11 
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CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 

NONE 
ECO-A3 
ATTIC INSULATION 

BUILDING 475 

10" BATT INSULATION 

MOBILIZATION 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC.INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 

ESTIMATOR 

4/2/90 
BASIS FOR ESTIMATE 

SHEET OF 
4 5 

_CODE A (NO DESIGN COMPLETED) 
_CODE B (PRELIMINARY DESIGN) 
_CODEC (FINAL DESIGN) 

OTHER (SPECIFY! 

QUANTITY 
NO. 

UNITS 
UNIT 

MEASJ 

3316 

3316 

SOFT 

SOFT 

DLS 
MATERIAL 

PER 
UNIT 

TOTAL 

0.70 2.321 

CHECKED BY 
TOL 

LABOR 
PER 
UNIT 

0.15 

0.10 

TOTAL 

497 

332 

150 

10% 

3.50% 

25% 

$2.321 

$232 

$2.553 

$89 

$2.642 

$661 

10% 

13.0% 

25% 

$3,303 

$829 

$83 

$912 

$119 

$1,031 

$258 

$1.289 

TOTAL 
COST 

$2,819 

$332 

$3.150 

$315 

$3.465 

$208 

$3,673 

$919 

$4,592 

$4,592 

ECO-A3 
PREVIOUS EDITION MAY BE USED 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET      OF 
5          5 

PHUJfcU1 

USDS ENERGY STUDY 
BASIS FOR ESTIMATE 

LOCATION 
FORT LEAVENWORTH. KS 

X CODE A (NO DESIGN COMPLETED) 
CODEB 
CODEC 

(PRELIMINARY DESIGN) 
(FINAL DESIGN) ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP OTHER (SPECIFY) 
UHAWING NO. 

NONE 
ESTIMATOR 

DLS 
CHECKED BY 

TOL 
ECO-A3 
ATTIC INSULATION 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 475E 

7/8" FURRING CHANNEL 4575 SOFT 0.20 915 0.65 2.974 $3 889 

10" BATT INSULATION 4575 SOFT 0.70 3.203 0.20 915 $4 118 

5/8" FIRECODE GYP. BD. 4575 SOFT 0.50 2.288 0.85 3.889 $6 176 

PAINT 4575 SOFT 0.25 1.144 0.65 2.974 $4 118 

6 MIL VAPOR BARRIER 4575 SOFT 0.03 137 0.10 458 $595 

MOBILIZATION 4575 SOFT 0.30 1.373 $1 373 

SUBTOTAL $7.686 $12.581 $20 267 

CONTINGENCY 10% 10% $769 10% $1.258 $2 027 

SUBTOTAL $8.455 $13.839 $22 294 

WORK COMP.TAX.SOC.SEC.INS 3.50% $296 13.0% $1.799 $2 095 

DIRECT COST $8.751 $15.638 $24 389 

OVERHEAD AND PROFIT 25% $2.188 25% $3.910 $6 098 

SUBTOTAL $10.939 $19.548 $30 4fl7 

CONSTRUCTION COST $30 487 ENG. FORM         150  *"*<»*W'   I 

1AVC-59 

^M. 

PREVIOUS EDITION MAY BE USED 

ECO-A3 PAGE A3-13 



• 

EC0-A4 

DOCK  DOOR  REPLACEMENT 

# 



% 

f) 

• 

DOCK   DOOR   REPLACEMENT 

ENERGY   CONSERVATION   OPPORTUNITY:     Eno.AA 

PURPOSE: 

This Energy Conservation Opportunity (ECO-A4) analyzes the energy savinas 
associated with reducing the amount of heat transferred from within building 470 to the 
ohin°0rS

+?
Urmg the Wi?er months alone-  The implementation of this project will not 

change the size or shape of the existing door but will not change the qeneraT 
appearance of the existing door to a new door ~— —■ general 

0   *r 
SCOPE: 

hniHinn ThT 3t °n <EC?-A4> re?aces the 'cad dock door on the south end of the 
«ÄF-«, rePlacement of the door will reduce infiltration into the building and thus 
reduce the amount of energy used to heat and cool the building. The method of 
construction for this ECO is not difficult and amounts to replacement of an overhead 

MODELING    TECHNIQUES- 

InnJl^fH9
+ 
techni(iue used 1° calculate the heat transfer and infiltration rates for the 

door was determined using the U-value for the door and an infiltration calculation 
method as described the ASHRAE load calculation handbook.  The U-value of the 
Tfl?>? £n°r W3S df ermi"ed from a «eld survey to be approximately 1.28 Btu/hr/ft2/°F   . 
^^^^^^d-d^rjpr the opening would have a U-value equal to ofcjl 

The heat loss calculation due to infiltration around the casement of the door is 
calculated using a method described in the ASHRAE Load Calculation Manual   The 

^T^^TEV? SeVerSl «Sf8?98 d6Scribin9 there amount of crack afeaojen 
Sir ThtSw The C?teg0ry that the door fit int0 was based on crack width around the 
thJ? A J?if d°?r WaS f,Vnt0 the Ioose category with an average crack width of 1/2" and 
the crack factor equal to 4.46. The door is 8' by 8' in size with 4 panels which 
calculates out to a crack length of 56'. The ASHRAE1 differential pressure chart was 
inn?  °Jind,the d:iV,'ng f0rce' based on a wind sP^d of Uimphto  thea?r to bl 
nfiltrated.  Using the differential pressure and the crack free area an infiltration valul 

f° .."}*' do
h
or.was determined.   With the amount of unconditionedI a7r^entering   hi 

building, the infiltration can be determined. The infiltration was calculated by: 

Crack Length = 56* 
Differential Pressure = 0.045" 
Existing Crack Width Factor = 4.46 
New Crack Width Factor = 0.67 

ECO-A4 
PAGE A4-1 



% 

tf 

Infiltration = Q = (Crack Length)*(Differential Pressure)0-5*(Crack Factor) 
frt&y. Existing Infiltration = 52.98 CFM . v   ^ 

New Infiltration = 7.96 CFM       r&ix, £F J& & I 

With the U-values and infiltration calculated^the \oJaHieaT"trahs 
calculated using an electronic spreadsheet and the^bin method of 
shown in Table A4.2. / ^ 

ECO   IMPLEMENTATION: v -""" f^ ^^ 

r for a year was 
lergy analysis as 

To implement this ECO, the existing overhead door would have to be removed and the 
new overhead door, of the same size, installed in the same place. The new door 
would be opened with a new chain hoist on one end. The new door would be an 
insulated metal door with no windows. 

SUMMARY: 

The energy savings associated with the implementation of this ECO is shown in million 
BTU's in Table A4.1 as determined from the calculations as previously outlined . 

The project cost is the construction cost as determined in the following pages plus 6% 

The new door as considered in the ECO section was not part of the original study but 
was looked at because the existing overhead door is in poor shape and could be 
replaced with a considerable energy savings. The USDB carpentry shop could install 
a new overhead door. If an outside contractor were hire for this installation, the enerav 
savings would not pay for the door. 

Building 
Number 

Energy 
Savings 
(MBTU) 

Cost 
Savings 

Project 
Cost 

Simple 
Payback 

Savings 
to Invest 

Ratio 
470 16 $67 $870 9.70 1.67 

Table A4.1 

ECO-A4 PAGE A4-2 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   : 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 470A4 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1.   INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

2. 

$ 870 
$ 52, 
$ 48. 
$ 873. 

-$ 0. 
$ 873. 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUAL $ 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5) 

12.44 
.00 
.00 

4.08 
.00 

0. 
0. 
0. 

22. 
0. 

$ 
$ 
$ 
$ 
$ 

0. 
0. 
0. 

90. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

0. 
0. 
0. 

1454. 
0. 

F. TOTAL 22. Ü 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

90. 

11.65 

1454. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

D. PROJECT NON ENERGY QUALIFICATION TEST 

$ 0, 

$ 0. 

$ 0. 

480. (1) 25% MAX NON ENERGY CALC (2F5 X .33) 
A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1BIS = >1 GOTOITEM4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

(SIR)=(5/1F)= 1.67 

90. 

1454. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1F/4 9.70 

Q 

ECO-A4 PAGE A4-4 



tD 

CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 

NONE 
ECO-A4 
DOCK DOOR REPLACEMENT 

BUILDING 470 

DEMOLITION 

ROLLING DOOR/HARDWARE 

ESTIMATOR 

4/2/90 
BASIS FOR ESTIMATE 

 X 

SHEET      OF 
1 

CODE A (NO DESIGN COMPLETED) 
CODE B {PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY^ 

QUANTITY 
NO. 

UNITS 
UNIT 

MEAS. 

EA 

EA 

DLS 

PER 
UNIT 

MATERIAL 

745.00 

TOTAL 

CHECKED BY 

PER 
UNIT 

LABOR 
TOL 

745 

50.00 

75.00 

TOTAL 
TOTAL 
COST 

50 

75 

$50 

$820 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 $870 

ECO-A4 PREVIOUS EDITION MAY BE USED 
PAGE A4-5 



ECO-A5 ECONOMIC ANALYSIS 

BUILDING 
NUMBER 

STEAM CONSUMPTION"   : ;    ' •    ^   ■ ELECTRIC CONSUMPTION 
TOTAL 

SAVINGS 
($) 

BASE    - 
ENERGY 

(THERMS) 

ECO-A5 
LOAD 

(THERMS) 

ENERGY 
SAVINGS 
(MBTU) 

BASE 
LOAD 
(KW) 

ECO-A5 
LOAD 
(KW) 

ENERGY 
SAVINGS 
(MBTU) 

463 1,577 1,453 12 83,903 83,775 $56 
$56 

• 

• 



EC0-A5 

VESTIBULES 



# 

r^k 

VESTIBULES 

ENERGY   CONSERVATION   OPPORTUNITY:     ECO-AS 

PURPOSE: 

This Energy Conservation Opportunity simulation (ECO-A5) analyzes the energy 
savings associated with installation of vestibules on the high traffic entrances and exits 
of the buildings located in the USDB. The implementation of this project will change 
the exterior appearance of buildings being considered for vestibules. 

SCOPE: 

The ECO simulation (ECO-A5) adds and repairs the vestibules on the entrances and 
exits of building 463 (the south gate) and the castle. At the present time building 463 
does not have any type of vestibules on the north or south doorways. This building 
acts as a entrance and exit for the majority of the personnel that operate the facility 
Approximately 1,200 people work in the USDB everyday and pass through building 
463 for entering and leaving. A new vestibules for the north entrance and new doors 
for the south entrance were considered as part of this ECO. The castle has vestibules 
at the present time on the two highly trafficked doors. Improvements to the function 
and construction of the existing castle vestibules were considered in ECO-A9. 

MODELING   TECHNIQUES- 

The energy savings for this ECO gained by reducing the large amount of infiltration 
being induced into the building by the large cracks in the existing doors and the 
opening and closing the doors to allow people to enter and exit. The addition of a 
vestibule contains the outside air in a finite space reducing the amount allowed into 
the building. The addition of a vestibule also prevents the wind from penetrating into 
the interior spaces. The ASHRAE load calculation handbook covers in detail how to 
determine the amount of outside air entering through doors with a known amount of 
traffic. The following data was used in calculating the existing and new infiltration 
rates* 

Differential Pressure = 0.045" 
Average Number of People Through Door per Hour = 200 
Existing CFM per Door = 1100 CFM 
New CFM per Door = 200 CFM 
Reduction in Infiltration = 900 CFM 

Iheuba,!,e load comPuter run contains a large amount of infiltration and the ECO run for 
the buildings contains the reduced amount of infiltration. 

EC°-A5 PAGEA5-1 



m ECO   IMPLEMENTATION: 

To implement this ECO the complete south door opening will be removed and a 
revolving door with standard door will be installed. The new doors and glass for the 
south opening will have bullet proof glass to be resistant of a .38 cal. fire at close 
range. The north door for the south gate will have a vestibule added on to the outside 
of the building. The addition of the vestibule will not be permanently attached to the 
existing building and could possibly be removed if necessary. Neither the addition of 
the revolving door on the south or the vestibule on the north will change the visibility or 
operation of the southgate. Figures A5.1 thru A5.3 show a revolving door and 
vestibule for this building. 

SUMMARY: 

Although the addition of the revolving door and vestibule may not be feasible to 
consider from a payback stand point due to the fact that the comfort levels of the 
southgate area are not being met with the existing heating cooling equipment. If the 
heating'and cooling equipment were sized adequately for the existing load on the 
southgate, a return on investment due to energy savings would appear more feasible. 

The energy savings associated with the implementation of this ECO is shown in Table 
A5.1 in million BTU's per year savings as determined using the computer simulation 
model. 

^m       The project cost is the construction cost as determined in the appendix plus 6% SIOH. 

£5i 

Building 
Number 

Energy 
Savings 
(MBTU) 

Cost 
Savings 

Project 
Cost 

Simple 
Payback 

Savings 
to Invest 

Ratio 
463 39 $391 $88,238 341.88 0.04 

Table A5.2 

ECO-A5 
PAGE A5-2 



Building 463 South Gate 

-SOUTH  ENTRANCE 

Figure A5.1 

ECO-A5 PAGE A5-3 
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Building 463 South Gate 

South Elevation 

ALL GLAZING SHALL BE 
POLY-CARBINATE GLAZING 
TO WITHSTAND A 38 CALIBER 
AT CLOSE RANGE. 

STING  STONE  MASONRY- 

1 
-sZ_ 

\ 

v» 

EMERGENCY/HANDICAPPED 
3"-0"  X  7'-0"  DOOR TWO-WAY SECURITY (9200) 

REVOLVING DOOR. 

Figure A5.2 

• 
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Building 463 South Gate 

North Elevation 

Figure A5.3 

• 
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m 

# 

$ 88238, 
$ 5294. 
$ 4853. 
$ 88547. 

■$ 0. 
$ 88547. 

LIFE CYCLE COST ANALYSIS SUMMARY STUDY: USDBAE 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID   1 035 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   7 CENSUS-2 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 463A5 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

UNIT COST     SAVINGS ANNUALS DISCOUNT DISCOUNTED 
FUEL $/MBTU(1)       MBTU/YR(2) SAVINGS(3)        FACTOR(4) SAVINGS(5) 

A. ELECT $ 12.44 12. $ 149. 11.16 1663 
B. DIST $ .00 0. $ 0. 17 19                              o' 
C. RESID $ .00 0. $ 0. 1712                                o' 
D. NATG $ 4.08 27. $ 110. 16.15 1777 
E. COAL $ .00 0. $ 0. 13.92 0. 

F-TOTAL 39. $ 259. $ 3440. 

3. NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) $ 
(1) DISCOUNT FACTOR (TABLE A) 11.65 
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ 

0. 

0. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) $ 0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 1135 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1BIS = >1 GOTOITEM4 
D IF3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 259. 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 3440. 

6. DISCOUNTED SAVINGS RATIO (SIR)=(5/ 1F)= 0 04 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 341.88 

ECO-A5 PAGEA5-6 



m 
CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

USDB ENERGY STUDY 
LOCATION 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 
 CLARK RICHARDSON & BISKUP 

DRAWING NO. 
 NONE 

ECO-A5 
VESTIBULES 

BUILDING 463 SOUTH DOORWAY 

DEMOLITION 

REVOLVING DOOR 

MAGNETIC BREAKOUTS 

BATTERY BACK UP 

ENTRANCE DOOR 

POLYCARBONATE GLAZING 

METAL FRAME 

SUBTOTAL 

CONTINGENCY 10% 

 SUBTOTAL 

WORK COMP.TAX.SOC.SEC..INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

4/2/90 
BASIS FOR ESTIMATE 

SHEET OF 
1 2 

ESTIMATOR 

.CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

QUANTITY 
NO. 

UNITS 
UNIT 

MEAS. 

271 

105 

EA 

EA 

EA 

EA 

DLS 
MATERIAL 

PER 
UNIT 

21000 

2400.00 

EA 

SOFT 

FT 

1100.00 

TOTAL 

CHECKED BY 
TOL 

LABOR 
PER 
UNIT 

21.000 

2,400 

4300.00 

4.85 

6.50 

1,100 

4,300 

1,314 

683 

500.00 

2400.00 

TOTAL 

500 

200.00 

200.00 

515.001 

2.28 

10% 

4.16 

2.400 

200 

200 

515 

618 

437 

$30,797 

3.50% 

$3,080 

$33,877 

25% 

$1,186 

$4,870 

10% 

$35,063 

$8,766 

$43,829 

13.0% 

$487 

$5.357 

$696 

25% 

$6,053 

$1,513 

$7,566 

TOTAL 
COST 

$500 

$23,400 

$2,600 

$1,300 

$4,815 

$1,932 

$1,119 

$35,667 

$3,567 

$39,234 

$1,882 

$41',116 

$10,279 

$51,395 

$51.395 

ECO-A5 
PREVIOUS EDITION MAY BE USED 
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CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

USDB ENERGY STUDY 
LOCATION 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 
 NONE 
ECO-A5 
VESTIBULES 

BUILDING 463 NORTH DOORWAY 

EXCAVATE/DISPOSAL/TRIM 

CONC. FTG. W/REBAR 

MOBILIZATION 

PREP EARTH BASE 

6" CRUSHED ROCK 

6 MIL VAPOR BARRIER 

6X6-10/10 W.W.F. 

3500 PSI FINISH 

CURING 

JOINTS 

MOBILIZATION 

RIGID STL. FRAME/GLASS 

MOBILIZATION 

DOOR/LAMINATED GLASS 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC.INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

ESTIMATOR 

4/2/90 
BASIS FOR ESTIMATE 

SHEET       OF 
 2 2 

.CODE A (NO DESIGN COMPLETED) 
 CODE B (PRELIMINARY DESIGN) 
 CODEC (FINAL DESIGN) 

OTHER (SPECIFY) 

QUANTITY 
NO. 

UNITS 
UNIT 

MEAS. 

DLS 
MATERIAL 

PER 
UNIT 

38 

38 

38 

180 

180 

FT 

FT 

FT 

SOFT 

0.63 

15 

TOTAL 

24 

SOFT 0.20 

180 

180 

180 

180 

SOFT 

SOFT 

SOFT 

180 

180 

180 

180 

SOFT 

SOFT 

SOFT 

0.05 

0.08 

0.94 

0.05 

SOFT 

SOFT 

EA 

67.50 

3200.00 

10% 

3.50% 

25% 

570 

CHECKED BY 
TOL 

LABOR 
PER 
UNIT 

2.12 

36 

14 

169 

7.25 

TOTAL 

81 

2.50 

0.15 

0.10 

0.02 

276 

95 

27 

18 

0.12 

0.81 

22 

0.02 

12.150 

6.400 

0.04 

0.24 

22.50 

0.50 

550.00 

$19.382 

$1,938 

$21.320 

$746 

$22.066 

146 

43 

4,050 

90 

1,100 

10% 

13.0% 

$5.516 

$27.582 

25% 

$5,961 

$596' 

$6,557 

$852 

$7,409 

$1,852 

$9,261 

TOTAL 
COST 

$105 

$846 

$95 

$27 

$54 

$13 

$36 

$315 

$13 

$7 

$43 

$16,200 

$90 

$7,500 

$25,343 

$2,534 

$27,877 

$1,598 

$29,475 

$7,368 

$36,843 

$36,843 
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t C0-A6 ECONOMIC ANALYSIS 

BUILDING 
NUMBER 

STEAM CONSUMPTION ELECTRIC CONSUMPTION 
TOTAL 

SAVINGS 
($) 

BASE 
ENERGY 

(THERMS) 

ECO-A6 
LOAD 

(THERMS) 

ENERGY 
SAVINGS 

(MBTU) 

BASE 
LOAD 
(KW) 

ECO-A6 
LOAD 
(KW) 

ENERGY 
SAVINGS 
(MBTU) 

450 3,629 3,403 23 135.466 131.720 13 $251 
463 1.577 1,796 -22 83.903 82,425 ($27) 
464 2,195 2.352 -16 91.802 90,467 ($7) 
472 15,515 15,515 234,490 229,344 18 $218 
473 2.407 2.609 -20 148.420 145.653 $35 

475A 12,773 12.773 146,357 136,920 32 $401 
475B 8,477 8,477 95,207 93,496 $73 
475H 8,137 8,137 87.858 86,474 $59 

$1.003 

1 

* 



#> 

EC0-A6 

SOLAR  WINDOW SHADING 

C-2> 



0 

SOLAR   WINDOW  SHADING 

ENERGY   CONSERVATION   OPPORTUNITY:     ECO-Afi 

PURPOSE: 

This Energy Conservation Opportunity simulation (ECO-A6) analyzes the energy 
savings associated with reducing the amount of solar gain on the buildings with 
cooling with the addition of a solar shading added to the windows. The addition of the 
solar shading would change the appearance of the exterior window facing to the 
south, east, and west. The window would have a dark brown tint. 

SCOPE: 

The ECO simulation (ECO-A6) adds solar shading film to existing windows to lessen 
the amount of sunlight that is allowed to pass through the window and heat up the 
interior. The application of this project was considered for the following buildings: 

Building 450 Building 473 
Building 463 Building 475A 
Building 464 Building 475B 
Building 472 Building 475H 

MODELING    TECHNIQUES- 

The present solar gain on the buildings due to the lack of exterior shading was 
estimated by the "Trace Ultra" computer program simulation of the building. All of the 
exterior shading coefficients for the windows on the south, east, and west surfaces of 
the buildings were changed in the model and then an alternate run was completed to 
evaluate the new energy usage. The existing and ECO shading coefficients are 
shown in Table A6.1 The difference in the energy usage before and after the 
installation of the exterior shading is the energy savings for this ECO Both the 
computer simulation run for the base load and the ECO are located in the appendix 
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# 

Building 
Number 

Existing Window 
Type 

Existing Shading 
Coefficient 

ECO  Shading 
Coejffrctenj 

450 Single Glazed 0.95 0.36^^ 
463 Double Glazed 0.85 ^0C43 
464 Double Glazed 0.85 0.43 
472 Double Glazed 0.85 0.43 
473 Double Glazed 0.85 0.43 

475A Double Glazed 0.85 0.43 
475B Double Glazed 0.85 0.43 
475H Double Glazed 0.85 0.43 

Table A6.1 

# 

ECO   IMPLEMENTATION; 

The implementation of this ECO is not difficult and can be completed in a relatively 
short period of time. In the buildings being considered for the solar shading, a film is 
attached to the inside of the window. The film is held in place with a sticky backing. 

SUMMARY: 

The energy savings associated with the implementation of this ECO by building is 
shown below in Table A6.2 in million BTU's per year savings as determined using the 
computer simulation model. 

The project cost is the construction cost as determined in the appendix plus 6% SIOH. 

Building 
Number 

Energy 
Savings 
(MBTU) 

Cost 
Savings 

Project 
Cost 

Simple 
Payback 

Savings 
to Invest 

Ratio 
450 80 $49# $2001 5.00 2.96 
463 Am -($53) $2056 M73.68) -(0.37) 
464 -(11) ($2§) $1782 -(596.00) -(0.20) 
472 18 $74 $8350 37.41 0.30 
473 -(11) W^H) $2565 85.80 -(0.03) 

475A 32 $406 $8020 20.22 0.55 
475B 6 $74 $2774 37.12 0.30 
475H 5 $60 $2610 42.26 0.26 

Table A6.2 
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• Some of the buildings listed in Table A6.2 show a negative energy savings, which 
means that the building for the energy year used more energy after the implementation 
of the solar shading. The reason for this is those buildings are only partially cooled. 
Only specific zones of the entire building are cooled and the rest of the building is 
heated only. The solar shading will typically increase the heating costs because the 
building does not experience a solar gain in the winter season to help with heating 
Building 450 shows a good payback for the solar shading because of the number of 
windows in the building. The summer season solar gain for building 450 is larqe 
relative to the other buildings. 

A 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    ; 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 450A6 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

1. 

i 

INVESTMENT   ' 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

$ 2001. 
$ 120. 
$ 110, 
$ 2008. 

■$ 0. 
$ 2008. 

FUEL 
UNIT COST     SAVINGS 
$/MBTU(1)       MBTU/YR(2) 

A. ELECT $ 12.44 
B. DIST $ .00 
C. RESID $ .00 
D. NATG $ 4.08 
E. COAL $ .00 

9. $ 
0. $ 
0. $ 

71. $ 
0. $ 

F. TOTAL 80. \ 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

ANNUAL $ 
SAVINGS(3) 

112. 
0. 
0. 

-29CL- 

DISCOUNT 
FACTOR(4) 

11.16 
17.19 
17.12 

 —16^5- 

DISCOUNTED 
SAVINGS(5) 

1250. 
0. 
0. 

 -^684T- 
13.92 

5934T- 

)?&0 

11.65 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ J958 ^^ 

AIF3D1IS = OR>3CGOTOITEM4 '        ' * ^ 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1B IS = >1 GOTOITEM4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 7     $ 

(SIR)-(5/1F)- ^236^- 

r«. V 

0. 

0. 

0. 

4. 

5. 

6.   DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

402T 

-5934r—' 
)^0 

SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1 F/4 >0Ö 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    7 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 463A6 
ANALYSIS DATE:   03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

CRB 

$ 2056. 
$ 123 
$ 113, 
$ 2063. 

-$ 0. 
$ 2063. 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

F. TOTAL 

UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUAL $ 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5) 

12.44 
.00 
.00 

4.08 
.00 

5. 
0. 
0. 

-22. 
0. 

$ 
$ 
$ 
$ 
$ 

62. 
0. 
0. 

-90. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

692. 
0. 
0. 

-1454. 
0. 

-17. 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

-28. 

11.65 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ -251 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC  SIR - (2F5+3D1 )/1 F)=   
C IF 3D1B IS = > 1 GO TO ITEM 4 
D IF3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

(SIR)=(5/1F)= 

$ 0 

$ 0. 

$ 0. 

-28. 

-762. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1F/4 

-0.37 

73.68 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    ; 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 464A6 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY" CRB 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1QX.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

F. TOTAL 

$ 
$ 
$ 
$ 
$ 

UNIT COST 
$/MBTU(1) 

12.44 
.00 
.00 

4.08 
.00 

SAVINGS 
MBTU/YR(2) 

5. 
0. 
0. 

-16. 
0. 

-11. 

$ 
$ 
$ 
$ 
$ 

ANNUAL $ 
SAVINGS(3) 

62. 
0. 
0. 

-65. 
0. 

DISCOUNT 
FACTOR(4) 

11.16 
17.19 
17.12 
16.15 
13.92 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

11.65 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

$ 

$ 1782. 
$ 107. 
$ 98. 
$ 1788. 
$ 0. 
$ 1788. 

DISCOUNTED 
SAVINGS(5) 

692. 
0. 
0. 

-1050. 
0. 

-358. 

$ 

$ 

$ 

0. 

0. 

0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ -118 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)= 
C IF3D1BIS = >1GOTOITEM4   
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

5. TOTAL NET DISCOUNTED SAVINGS (2F543C) $ 

(SIR)=(5/1F)= -0.20 

-3. 

-358. 

6.   DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1 F/4 -596.00 
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# 

$ 8350. 
$ 501, 
$ 459. 
$ 8379. 
•$ 0. 
$ 8379. 

LIFE CYCLE COST ANALYSIS SUMMARY STUDY: USDBAE 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID   1 035 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   7 CENSUS-2 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 472A6 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

UNIT COST     SAVINGS ANNUALS DISCOUNT DISCOUNTED 
FUEL $/MBTU(1)       MBTU/YR(2) SAVINGS(3)       FACTOR(4) SAVINGS(5) 

A. ELECT $ 12.44 18. $ 224. 11.16 2500 
B. DIST $ .00 0. $ 0. 1719 o' 
C. RESID $ .00 0. $ 0. 1712 o' 
D. NATG $ 4.08 0. $ 0. 1615 o' 
E.COAL $ .00 0. $ 0. 13.92 0. 

F-TOTAL 18. $ 224. $ 2500. 

3. NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) $ 0 

(1) DISCOUNT FACTOR (TABLE A) 11.65 
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ 0. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) $ 0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 825 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1BIS = >1GOTOITEM4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1D/(YEARS ECONOMIC LIFE)) $ 224. 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 2500. 

6. DISCOUNTED SAVINGS RATIO (SIR)=(5/1F)= 0 30 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 37.41 
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LIFE CYCLE COST ANALYSIS SUMMARY STUDY- USDBAE 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID   1.035 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   7 CENSUS- 2 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 473A6 
ANALYSIS DATE:   03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+)/COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

$ 2565 
$ 154 
$ 141 
$ 2574 

■$ 0. 
$ 2574. 

FUEL 
UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUAL $ 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5) 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

$ 
$ 
$ 
$ 
$ 

12.44 
.00 
.00 

4.08 
.00 

9. 
0. 
0. 

-20. 
0. 

$ 
$ 
$ 
$ 
$ 

112. 
0. 
0. 

-82. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

1250. 
0. 
0. 

-1324. 
0. 

F. TOTAL -11. $ 30. 

3.   NON ENERGY SAVINGS(+) / COST(-) 

-74. 

A. ANNUAL RECURRING (+/-) $ 0 

(1) DISCOUNT FACTOR (TABLE A) 1165 
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ 0. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) $ 0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ -24 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR - (2F5+3D1 )/1 F)=   
C IF3D1BIS = >1 GO TO ITEM 4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1D/(YEARS ECONOMIC LIFE)) $ 30. 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ .74. 

6. DISCOUNTED SAVINGS RATIO (S|R)=(5/IR= _0 03 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 85.80 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    : 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 475AA6 
ANALYSIS DATE:   03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1QX.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

$ 8020. 
$ 481 
$ 441 
$ 8048. 

-$ 0. 
$ 8048. 

FUEL 

A. 
B. 
C. 

ELECT 
DIST 
RESID 

D. NATG 
E. COAL 

$ 
$ 
$ 
$ 
$ 

UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUAL $ 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5) 

12.44 
.00 
.00 

4.08 
.00 

32. 
0. 
0. 
0. 
0. 

$ 
$ 
$ 
$ 
$ 

398. 
0. 
0. 
0. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

4442. 
0. 
0. 
0. 
0. 

F. TOTAL 32. 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A11 

398. 

11.65 

4442. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

D. PROJECT NON ENERGY QUALIFICATION TEST 

$ 0. 

$ 0. 

$ 0. 

1466. (1) 25% MAX NON ENERGY CALC (2F5 X .33) 
A IF 3D1 IS - OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1BIS = >1GOTOITEM4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

(SIRM5/1F)- 0.55 

398. 

4442. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1F/4 20.22 

• 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET      OF 
1           8 

FHOJfcC1 
USDB ENERGY STUDY 

BASIS FOR ESTIMATE 

LOCATION 
FORT LEAVENWORTH. KS 

X          CODE A (NO DESIGN COMPLETED) 
CODEB (PRELIMINARY DESIGN) 

(FINAL DESIGN) ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

CODEC 
OTHER (SPECIFY^ 

DRAWING NO. 
NONE 

ESTIMATOR 
DLS 

CHECKED BY 
TOL 

ECO-A6 
SOLAR WINDOW SHADING 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 450 

SOLAR FILM 488 SOFT 1.30 634 1.30 634 $1.269 

MOBILIZATION 488 SOFT 0.15 73 $73 

SUBTOTAL $634 $708 $1 342 

CONTINGENCY 10% 10% $63 10% $71 $134 

SUBTOTAL $697 $779 $1 476 

WORK COMP.TAX.SOC.SEC..INS 3.50% $24 13.0% $101 $125 

DIRECT COST $721 $880 $1 601 

OVERHEAD AND PROFIT 25% $180 25% $220 $400 

SUBTOTAL $901 $1.100 $2.001 

CONSTRUCTION COST $2 001 
ENG. FORM         150 
1AVC-59 

• 
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m 
CONSTRUCTION COST ESTIMATE DATE PREPARED 

4/2/90 
SHEET       OF 

2          8 
HHUJLUI 

USDB ENERGY STUDY 
BASIS FOR ESTIMATE 

LOCATION 
FORT LEAVENWORTH. KS 

X CODE A (NO DESIGN COMPLETED) 
CODEB /PRFI IMINARY nPRIRW\ 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

CODEC (FINAL DESIGN) 
OTHER (SPECIFY^ 

UKAWING NO. 
NONE 

ESTIMATOR 
DLS 

CHECKED BY 
TOL 

ECO-A5 
SOLAR WINDOW SHADING 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 463 

SOLAR FILM 501 SOFT 1.30 651 1.3C 651 $1.303 

MOBILIZATION 501 SOFT 0.15 75 $75 

SUBTOTAL $651 $726 $1 378 

CONTINGENCY 10% 10% $65 10% $73 $138 

SUBTOTAL $716 $799 $1 516 

WORK COMP.TAX.SOC.SEO.INS 3.50% $25 13.0% $104 $129 

DIRECT COST $741 $903 $1 645 

OVERHEAD AND PROFIT 25% $185 25% $226 $411 

SUBTOTAL $926 $1 129 to n^fi 

CONSTRUCTION COST 
ENG. FORM         150 $2.056 I 

1AVC-59 

^^ 

ECO-A6 PREVIOUS EDITION MAY BE USED 
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m 
CONSTRUCTION COST ESTIMATE DATE PREPARED 

4/2/90 
SHEET       OF 

3            fl 
PHOJECT 

USDB ENERGY STUDY 
BASIS FOR ESTIMATE 

LOCATION 
FORT LEAVENWORTH. KS 

X CODE A (NO DESIGN COMPLETED) 
CODEB (PRELIMINARY DESIGN) 

(FINAL DESIGN) ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

CODEC 
OTHER (SPECIFY) 

UHAWING NO. 
NONE 

ESTIMATOR 
DLS 

CHECKED BY 
TOL 

tCO-A6 
SOLAR WINDOW SHADING 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 464 

SOLAR FILM 434 SOFT 1.30 564 1.30 564 $1.128 

MOBILIZATION 434 SOFT 0.15 65 $65 

SUBTOTAL $564 $629 $1 194 

CONTINGENCY 10% 10% $56 10% $63 $119 

SUBTOTAL $620 $692 $1 313 

WORK COMP.TAX.SOC.SECINS 3.50% $22 13.0% $90 $112 

DIRECT COST $642 $782 $1 425 

OVERHEAD AND PROFIT 25% $161 25% $196 $357 

SUBTOTAL $803 $978 $1 782 

CONSTRUCTION COST 
$1 782 ENG. FORM         150 

1AVC-59 

• 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET      OF 
4          8 

FHOJfcCI 
USDB ENERGY STUDY 

BASIS FOR ESTIMATE 

LOCATION 
FORT LEAVENWORTH. KS 

X CODE A (NO DESIGN COMPLETED) 
CODEB (PRELIMINARY DESIGN) 

(FINAL DESIGN) ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

CODEC 
OTHER (SPECIFY) 

DRAWING NO. 
NONE 

ESTIMATOR 
DLS 

CHECKED BY 
TOL 

ECO-A6 
SOLAR WINDOW SHADING 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 472 

SOLAR FILM 2035 SOFT 1.30 2.646 1.30 2.646 $5.291 

MOBILIZATION 2035 SOFT 0.15 305 $305 

- 

SUBTOTAL $2.646 $2.951 $5 596 

CONTINGENCY 10% 10% $265 10% $295 $560 

SUBTOTAL $2.911 $3.246 $6 156 

WORK COMP.TAX.SOC.SEC..INS 3.50% $102 13.0% $422 $524 

DIRECT COST $3.013 $3.668 $6 680 

OVERHEAD AND PROFIT 25% $753 25% $917 $1 670 

SUBTOTAL $3.766 $4.585 $8 350 

CONSTRUCTION COST $8 350 
ENG. FORM         150 
1AVC-59 

JÄ 

ECO-A6 PREVIOUS EDITION MAY BE USED 
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m 
CONSTRUCTION COST ESTIMATE DATE PREPARED 

4/2/90 
SHEET       OF 

5          8 
HHOJfcCT 

USDB ENERGY STUDY 
BASIS FOR ESTIMATE 

LOCATION 
FORT LEAVENWORTH. KS 

X CODE A (NO DESIGN COMPLETED) 
CODEB (PRELIMINARY DESIGN) 

(FINAL DESIGN) ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

CODEC 
OTHER (SPECIFY) 

DRAWING NO. 
NONE 

ESTIMATOR 
DLS 

CHECKED BY 
TOL 

ECO-A6 
SOLAR WINDOW SHADING 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 473 

SOLAR FILM 625 SOFT 1.30 813 1.30 813 $1,625 

MOBILIZATION 625 SOFT 0.15 94 $94 

SUBTOTAL $813 $906 $1 719 

CONTINGENCY 10% 10% $81 10% $91 $172 

SUBTOTAL $894 $997 $1 891 

WORK COMP,TAX.SOC.SEC..INS 3.50% $31 13.0% $130 $161 

DIRECT COST $925 $1.127 $2.052 

OVERHEAD AND PROFIT 25% $231 25% $282 $513 

SUBTOTAL $1.156 $1.409 $2 565 

CONSTRUCTION COST $2.565 ENG. FORM         150 
1AVC-59 

• 

ECO-A6 PREVIOUS EDITION MAY BE USED 
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• 

% 

CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 

NONE 
ECO-A6 
SOLAR WINDOW SHADING 

BUILDING 475A 

SOUR FILM 

MOBILIZATION 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC..INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ESTIMATOR 

4/2/90 
BASIS FOR ESTIMATE 

SHEET OF 
6 8 

.CODE A (NO DESIGN COMPLETED) 

.CODE B (PRELIMINARY DESIGN) 

.CODEC (FINALDESIGN) 
OTHER (SPECIFY^ 

QUANTITY 
NO. 

UNITS 

1955 

1955 

UNIT 
MEAS 

SOFT 

SOFT 

DLS 
MATERIAL 

PER 
UNIT 

1.30 

TOTAL 

2,542 

CHECKED BY 
TOL 

LABOR 
PER 
UNIT 

1.30 

0.15 

TOTAL 

2.542 

293 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

10% 

3.50% 

25% 

$2.542 

$254 

$2.796 

$98 

$2,894 

10% 

13.0% 

$723 

$3.617 

25% 

$2,835 

$283 

$3.118 

$405 

$3,523 

$881 

$4,404 

TOTAL 
COST 

$5,083 

$293 

$5,376 

$537 

$5,913 

$503 

$6,416 

$1,604 

$8,020 

$8.020 

ECO-A6 PREVIOUS EDITION MAY BE USED PAGE A6-15 



CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 
 NONE 

ECO-A6 
SOLAR WINDOW SHADING 

BUILDING 475B 

SOLAR FILM 

MOBILIZATION 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC.INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ESTIMATOR 

4/2/90 
BASIS FOR ESTIMATE 

SHEET OF 
7     8 

_CODEA (NO DESIGN COMPLETED) 
_CODE B (PRELIMINARY DESIGN) 
„CODEC (FINAL DESIGN) 

OTHER (SPECIFY^ 

QUANTITY 
NO. 

UNITS 

676 

676 

UNIT 
MEAS. 

SOFT 

SOFT 

DLS 
MATERIAL 

PER 
UNIT 

1.30 

TOTAL 

879 

CHECKED BY 
TOL 

LABOR 
PER 
UNIT 

1.30 

0.15 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

TOTAL 

879 

101 

$879 

10% 

3.50% 

25% 

$88 

$967 

$34 

$1.001 

10% 

13.0% 

$250 

$1.251 

25% 

$980 

$98 

$1-078 

$140 

$1.218 

$305 

$1.523 

• 

TOTAL 
COST 

$1.758 

$101 

$1.859 

$186 

$2.045 

$174 

$2.219 

$555 

$2.774 

$2.774 

ECO-A6 PREVIOUS EDITION MAY BE USED 
PAGEA6-16 
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CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 
 NONE 
ECO-A6 
SOLAR WINDOW SHADING 

BUILDING 475H 

SOLAR FILM 

MOBILIZATION 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC..INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ESTIMATOR 

4/2/90 
BASIS FOR ESTIMATE 

SHEET       OF 
 8 

.CODE A (NO DESIGN COMPLETED) 

.CODE B (PRELIMINARY DESIGN) 

.CODEC (FINALDESIGN) 
OTHER (SPECIFY) 

QUANTITY 
NO. 

UNITS 

636 

636 

UNIT 
MEAS. 

SOFT 

DLS 
MATERIAL 

PER 
UNIT 

TOTAL 

SOFT 

1.30 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

10% 

3.50% 

25% 

CHECKED BY 
TOL 

LABOR 
PER 
UNIT 

827 1.30 

0.15 

TOTAL 

827 

95 

$827 

$83 

$910 

$32 

$942 

$235 

$1-177 

10% 

13.0% 

25% 

$922 

$92 

$1.014 

$132 

$1,146 

$287 

$1.433 

TOTAL 
COST 

$1.654 

$95 

$1.749 

$175 

$1.924 

$164 

$2,088 

$522 

$2.610 

$2.610 

ECO-A6 PREVIOUS EDITION MAY BE USED 
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Product Performance Guide IN30BR Bronze 

IN30BR Scotchtint™ Plus AH Season Window Film 

# 

Description 
IN30BR Seotchtint Plus All Season 
Window Ffm is designed for application 
to the inside of existing glass windows. Its 
function is to reduce the solar heat gain, 
ultra-violet light and glare that normally 
would enter through the windows. The 
film also reduces heat loss through the 
windows to the outside during the cooler 
months. The film remains transparent 
while performing these functions. 

Benefits 
In addition to the typical benefits on V*n 

(6 mm) clear glass shown at right, the film 
provides increased shatter resistance. 

Heat Gain Heat Lows Glare 

W' (6 mm) Clear Glass 

UV Light 

|WithlN30BR 

Performance Data 

Glass 
Typs 

Applied 
Product 

Shading 
Coefficient 

Total Solar Energy 
Rsflsctsd   Absorbed Transmitted 

Visible Light 
Reflected Transmitted 

UV 
Ught EmlaaMry 

"U" 
Value 

Clear 
None .94 8% 15% 77% 8% 88% <68% .84 1.06 

IN30BR 34% 43% 23% 25% 34% <   1% .23 .69 
Pane 

Tinted 
None .69 5% 50% 45% 5% 50% <29% .84 1.06 

IN3QBR .31 15% 72% 13% 11% 18% <   1% .23 .69 

Clear 

InsutatPrt 

None .81 14% 26% 60% 14% 78% <46% .84 .50 

IN30BR 29% 53% 18% 28% 31% <  1% .23 .39 
Pane 

Tinted 

ECÖ-A6 

None .55 8% 54% 38% 8% 45% <21% .84 .50 

IN30BR .31 12% 77% 11% 11% 17% <   1%  i .23 
IAGE A6- 

.39 
1R 
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Trane Air Conditioning Economics 
By: CLARK RICHARDSON BISKOP 

V 600 

PAGE      1 

******** 

** 
** 

TRACE       ULTRA       ANALYSIS 

by   CLARK RICHARDSON BISKOP 

** 
** 

.OSDB ENERGY STCDY 

LEAVENHORTH,  KANSAS 
OSDB 

RUSSELL G.  BAEHR 

Weather File Code: 
Location: 
Latitude: 
Longitude: 
Tima Zone: 
Elevation: 
Barometric Pressure: 

Summer 
Winter 
Summer 
Summer 
Winter 
Summer 
Winter 

Clearness Nunber: 
Clearness Number: 
Design Dry Bulb: 
Design Met Bulb: 
Design Dry Bulb: 
Ground Relectance: 
Ground Relectance: 

LEAVENHOKIH,  KANSAS   (OSDB) 
39.4 (deg) 
94.9 (deg) 

6 
770 (ft)       . 

'29.1 (in. Hg) 

0.95 
0.95 

96 (F) 
77 (F) 

3 (F) 
0.20 
0.20 

Air Density: 
Air Specific Heat: 
Density-Specific Heat Prod: 
Latent Heat Factor: 
Enthalpy Factor: 

0.0739 (Lbs/curt) 
0.2444 (Btu/lbm/F) 
1.0837 (Btu-min./hr/cuft/F) 

4,770.2 (Btu-ndn./hr/cuft/lbm) 
4.4333 (Btu-rrin./hr/cuft) 

Design Simulation Period: May To October 
System Simulation Period: January     To December 
Cooling Load Msthodology: CLTD/CLF  (TEM) 

Time/Date Program was Bun: 
Dataset Name: 

3:47:50       1/11/90 
450A26 .TM 



Trane Air Conditioning Eaoncmics 
By: CLAHK RTCHABDSCN BISKLP 

AIRFLOW - ALTERNATIVE 3 
EC0-A6 WTNDCW SCH-.36 

V 500 

PAGE 

  S X S X IS M  SUMMARY- 

(Design Airflow Quantities) 

AuxLl. 

Supply 

Airflow 

(Cfm) 

Fccm 

Exhaust 

Airflow 

(Cfin) 

System System 

Number  Type 

Outside 

Airflow 

(Cfin) 

Cooling 

Airflow 

(Cfin) 

Heating 

Airflow 

(Cfm) 

Fetum 

Airflow 

(Cfm) 

Exhaust 

Airflow 

(CSn) 

1 MZ 

2 PC 

3 PC 

Totals 

870 

0 

0 

870 

8,764 

407 

147 

9,318 

8,764 

407 

147 

9,318 

8,764 

407 

147 

9,318 

8,764 

0 

0 

8,764 

0 

0 

0 

0 

670 

0 

0 

670 

CAPACITY - ALTEPNATXVE 3 
ECO-A6 WTNDCW SCH=.36 

-SYSTEM      SUMMARY 
(Design Capacity Quantities) 

Cooling 
Main Sys. Aux. Sys. Opt. Vent 

System System Capacity Capacity Capacity 
Number  Type   (Tens)   (Tons)   (Tons) 

Heating 
Cooling Main Sys.. Aux. Sys. Preheat 
Totals Capacity Capacity Capacity 
(Tons)    (Btuh)    (Btuh)    (Btuh) 

Reheat Humidif. Opt. Vent   Heating 
Capacity Capacity Capacity    Totals 

(Btuh) (Btuh) (Btuh) (Btuh) 

1 MZ 
2 PC 

3 PC 
Totals 

30.5 0.0 0.0 30.5 -665,959 
0.0 0.0 0.0 0.0 -27,351 
0.0 0.0 0.0 0.0 -9,869 

30.5 0.0 0.0 30.5 -703,178 

-665,959 
-27,351 
-9,869 

-703,178 

ENGINEERING CHECKS - AITEPNAUVE 3 
ECO-A6 WnCCW SCH-.36 

ENGINEERING      CHECKS 

System Main/       System 
Number   Auxiliary Type 

Percent 
Outside Cfin/ 

Air       Sq Ft 

Cooling 
Cfin/ 

Ton 
Sq Ft 

/Ton 
Btuh/ 

— Heating   
Cfin/ Btuh/     Floor Area 

Sq Ft        Sq Ft SqFt Sq Ft 

1 Main 
2 Main 

3 Main 

MZ 
FC 

FC 

9.93 
0.00 
0.00 

0.91 
2.87 
0.54 

287.4 
icir ideir iririt 

lex itit it ^rtnt 

315.2 

# 'trie T*r"Ä"A"*"if 

38.07 
0.01 
0.00 

0.91 
2.87 
0.54 

-69.29 
-192.75 
-36.55 

9,611 
142 
270 



Trane Air Conditioning Econonics 
By: CLARK BXCHRRDSCN BISKUP 

V 600 
PAGE 

System Block MZ MULTIZONE 

************************* COOLING COIL PEAK ******* 

Peaked at Time =>        Mo/Hr: 7/15 
Outside Air =>       OADB/WB/HR: 96/77/112.0 

************************* CLG SPACE PEAK ************ HEATXNG COIL PEAK ******** 

Envelope Loads 
SkyLite Solr 
Skylite Cond 
Poof Cond 
Glass'Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total=> 

Internal Loads 
Lights 
People 
Misc 
Sub Total«-» 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Bet. Fan Heat 
Duct Heat Pkup 
OV/ONDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total=> 

Space  Ret. Air Bet. Air 
Sens.+Lat. 

(Btuh) 
0 
0 

22,575 
12,755 
7,011 

11,126 
0 
0 

80,527 
133,994 

64,850 
33,610 
45,103 

143,563 
4,888 

' 0 

282,444 

Sensible 
(Btuh) 

0 
0 

21,512 
0 
0 

1,625 

23,136 

14,646 

0 
14,646 
-4,888 

0 

0 
0 

-3,282 
0 

29,612 

Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 

44,087 
12,755 
7,011 

12,750 
0 
0 

80,527 
157,130 

79,496 
33,610 
45,103 

158,209 
0 

43,064 
10,745 

0 
0 
0 

-3,282 
0 

Percnt 
Of Tot 

(%) 
0.00 
0.00 

12.05 
3.49 
1.92 
3.48 
0.00 
0.00 

22.01 
42.95 

21.73 
9.19 

12.33 
43.24 
0.00 

11.77 
2.94 
0.00 
0.00 
0.00 

-0.90 
0.00 

Mo/Hr: 7/16 * Mo/Hr: 13/ 1 

OADB: 96 * ( OADB:  3 

Space Percnt * Space Total Percnt 

Sensible Of Tot * Sensible Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

22,293 10.21 * -19,865 -19,865 0.00 

13,642 6.25 * 0 0 0.00 

6,947 3.18 * -30,975 -30,975 5.13 

11,650 5.33 * -30,336 -35,487 5.88 

0 0.00 * 0 0 0.00 

0 0.00 * -8,929 -8,929 1.48 

31,225 14.29 * -114,593 -114,593 18.98 

85,757 39.26 * -204,699 -209,850 34.76 

65,153 29.83 * 0 0 0.00 

17,165 7.86 * 0 0 0.00 

45,459 20.81 * 0 0 0.00 

127,778 58.50 * 0 0 0.00 

4,902 2.24 * -3,119 0 0.00 

0 0.00 * 0 -61,281 10.15 

0.00 * 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0 0.00 * -333,525 -333,525 55.24 

0.00 * 891 -0.15 

0.00 * 0 0.00 

365,865 100.00 * 218,437   100.00 -541,343 -603,766  100.00 

Total Capacity 
-COOLING COIL SEIECTTCN- -AREAS- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

(Tons) 
30.5 
0.0 
0.0 

30.5 

(Moh) 
365.9 

0.0 
0.0 

365.9 

Sens Cap. 
(Man) 
274.4 

0.0 
0.0 

Coil Airfl 
(cfin) 

8,764 
0 
0 

 HEATING COLL SELECTION- 
Capacity 

(Mbh) 
Main Htg -666.0 
Aux   Htg 0.0 
Preheat 0.0 
Reheat 0.0 
Humidif 0.0 
Opt Vent 0.0 
Total -666.0 

Coil Airfl. 
(cfin) 
8,764 

0 
8,764 

0 
0 
0 

Ent 
Deg F 

55.0 
0.0 

60.8 
0.0 
0.0 
0.0 

Lvg 
DegF 
125.0 

0.0 
53 

0 
0 
0 

Entering DB/WB/HR 
Deg F   Deg F   Grains 

83.3     66.3       72.4 
0.0       0.0 0.0 
0.0       0.0 0.0 

Type 
Vent 
Infill 
Supply 
Mincfm. 
Return 
Exhaust 
Rm Exh 
Auxil 

Leaving DB/GB/ER 
Deg F Deg F Grains 
54.4  52.4   57.2 
0.0   0.0   0.0 
0.0   0.0   0.0 

Gross Total Glass (sf) 

-AIRFLOWS (cfm)- 
Cooling 

870 
1,627 
8,764 

870 
8,505 
8,764 
670 

0 

Heating 
870 

1,627 
8,764 

370 
8,764 

870 
0 
0 

Floor 
Part 
ExFlr 
Roof 
Hall 

9,611 
0 

225 
5,180 
6,156 

0 
566 

—ENGINEERING CHECKS—   —TEMPERATURES (F)- 
Clg % OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/Sq£t 
Htg Btuh/SaFt 

9.9 
0.91 

287.45 
315.24 
38.07 

37 
9.9 

0.91 
-69.29 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runamd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
55.0 
81.5 
81.5 
82.9 
78.0 
0.1 
0.2 
0.7 

Htg 
125.0 
65.8 
67.2 
60.9 
68.0 
0.0 
0.0 
0.0 



Trane Air Conditioning Economics 

By: CLARK RICHARDSON BISKUP 

V 600 

PAGE 

System Block FC FAN COIL 

************************* GCOLIN3 COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time = 

Outside Air =>> 
Mo/Hr: 

OADB/WB/HR: 

Envelope Loads 

Skylite Solr 

Skylite Cond 

Poof Cond 

Glass Solar 

Glass Cond 

Wall Cond 

Partition 

Exposed Floor 

Infiltration 

Sub Total=> 

Internal Loads 

Lights 

People 

Miso 

Sub Total=> 

Ceiling Load 

Outside Air 

Sup. Fan Heat 

Bet. Fan Heat 

Duct Heat Pkup 

OV/CNDR Sizing 

Exhaust Heat 

Terminal Bypass 

Space 

Sens.+Lat. 

(Btuh) 

0 

0 

0 

4,680 

671 

0 

0 

0 

965 

. 6,316 

557 

0 

0 

557 

371 

0 

Ret. Air 

Sensible 

(Btuh) 

0 

0 

0 

0 

0 

0 

7/10 

86/ 72/ 98.0 

Pet. Air 

Latent 

(Btuh) 

371 

0 

371 

-371- 

0 

0 

0 

0 

0 

Net 

Total 

(Btuh) 

0 

0 

0 

4,680 

671 

0 

0 

0 

965 

6,316 

928 

0 

0 

928 

0 

0 

125 

0 

0 

0 

0 

0 

Percnt 

Of Tot 

(%) 
0.00 

0.00 

0.00 

63.51 

9.10 

0.00 

0.00 

0.00 

13.10 

85.71 

12.60 

0.00 

0.00 

12.60 

0.00 

0.00 

1.69 

0.00 

0.00 

0.00 

0.00 

0.00 

Mo/Hr: 7/10 * Mo/Hr: 13/ 1 

OADB: 86 * OADB:  3 

Space Percnt * Space Total Percnt 

Sensible Of Tot * Sensible Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

4,680 70.66 * 0 0 0.00 

671 10.13 * -6,571 -6,571 24.02 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

0 0.00 * -397 -397 1.45 

344 5.20 * -2,665 -2,665 9.75 

5,695 85.98 * -9,633 -9,633 35.22 

557 8.41 * 0 0 0.00 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

557 8.41 * 0 0 0.00 

371 5.61 * 0 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0 0.00 * -17,718 -17,718 64.78 

0.00 * 0 0.00 

0.00 * 0 0.00 

Grand Total=> 7,245 7,369 100.00 6,623 100.00 * -27,351 -27,351  100.00 

-COOLING COIL SEIECTICN- -AREAS- 
Total Capacity     Sens Cap.    Coil Airfl Entering DB/WB/HR Leaving DB/KB/HR Gross Total Glass  (sf)     (%) 

(Tons) (Mil) (Mah) (cfm)          Deg F Deg F Grains 
Main Clg           0.0 0.0 0.0 407       78.1 64.9 73.9 
Aux   Clg           0.0 0.0 0.0 0         0.0 0.0 0.0 
Cpt Vent           0.0 0.0 0.0 0         0.0 0.0 0.0 
Totals               0.0 0.0 

Deg F 
62.8 
0.0 
0.0 

Deg F 
62.6 
0.0 
0.0 

Grains 
87.7 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

142 
0 

10 
0 

120 
0   " 0 

120   100 

-HEATING COIL SELECTION- 

Cfein Htg 
Aux   Htg 
Preheat 
Reheat 
Humidif 
Cpt Vent 
Total 

Capacity 
(Mah) 
-27.4 

0.0 
0.0 
0.0 
0.0 
0.0 

-27.4 

-AIRFLOWS  (cfm)- —ENGlNhiKQC CHECKS- —TEMPERATURES   (F)- 
Coil Airfl. 

(cfm) 
407 

0 
407 

0 
0 
0 

Ent 
Deg F 

68.0 
0.0 

68.0 
0.0 
0.0 
0.0 

Lvg 
Deg F 
130.0 

0.0 
62.7 
0.0 
0.0 
0.0 

Type 
Vent 
Infill 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

Cooling 
0 

38 
407 

0 
407 

38 
0 
0 

Heating 
0 

38 
407 

0 
407 

0 
0 
0 

Clg % OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
COg Sqft/Tcn 
Clg Btuh/Sqft 
ffo. People 
Htg % OA 
Htg Cfm/Sqft 
HtgBtuh/SqFt 

0.0 

2.37 

o.oi 
0 

0.0 

2.87 

-192.75 

Type 

SADB 

Plenum 

Return 

Ret/OA 

Runamd 

Fn MtrTD 

Fn BldED 

Fn Frict 

Clg 

63.0 

86.3 

78.0 

78.0 

78.0 

0.0 

0.1 

0.2 

Htg 

130.0 

68.0 

68.0 

58.0 

68.0 

0.0 

0.0 

0.0 



Trane Air Conditioning Economics 
By: CLARK RICHARDSON BISKUP 

V 600 
PAS: 

System Block FC -   FAN COIL 

************************* rmr.TNn COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time ==> 
Outside Air ==> 

Mo/Hr: 
OADB/WB/HR: 

7/15 
96/ 77/112.0 

Envelope leads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total=> 

Internal leads 
Lights 
People 
Misc 
.Sub Total=> 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Bet. Fan Heat 
Duct Heat Pkup 
CVAM3R Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total=> 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 
0 
0 
0 

246 
0 
0 

2,455 
2,701 

1,133 
0 
0 

1,183 
836 

0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 

47 

47 

788 

0 
788 

-836 
0 

0 
0 

0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 

(Btuh) 
0 
0 
0 
0 
0 

293 
0 
0 

2,455 
2,748 

1,971 
0 
0 

1,971 
0 
0 

45 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(%) 
0.00 
0.00 
0.00 
0.00 
0.00 
6.16 
0.00 
0.00 

51.53 
57.68 

41.37 
0.00 
0.00 

41.37 
.00 
.00 
.95 
.00 
'.00 
.00 

0.00 
0.00 

Mo/Hr: 7/16 * MVHr: : 13/ 1 
OADB: 96 * OADB: 3 

Space Percnt * Space Total Percnt 
Sensible Of Tot * Sensible       Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 0 0.00 
0 0.00 * 3 0 0.00 
0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 

268 7.94 * -1,005 -1,466 14.86 
0 0.00 * 0 0 0.00 
0 0.00 * -793 -793 8.04 

1,024 30.39 * -3,804 -3,804 38.54 
1,292 38.33 * 

it 

-5,602 -6,063 a. 43 

1,213 36.01 * 0 0 0.00 
0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 

,    1,213 36.01 * 0 0 0.00 
865 25.66 * -461 0 0.00 

0 0.00 * 0 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

0 0.00 * -3,806 -3,806 38.57 
0.00 * 0 0.00 
0.00 * 0 0.00 

4,719 4,764    100.00 3,369       100.00 -9,869 -9,369     100.00 

-COOLING COIL SELECnCN- -AREAS- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity     Sens Cap.    Coil AirfL 
(Tons) 

0.0 
0.0 
0.0 
0.0 

fttfa) 
0.0 
0.0 
0.0 
0.0 

(Man) 
0.0 
0.0 
0.0 

(cfm) 
147 

0 
0 

Entering DB/WB/HR 
Deg F 

78.1 
0.0 
0.0 

Deg F 
64.9 
0.0 
0.0 

Grains 
73.9 
0.0 
0.0 

Leaving DBAB/ER 
Deg F 

57.0 
0.0 
0.0 

Deg F 
56.3 
0.0 
0.0 

Grains 
68.9 
0.0 
0.0 

Gross Total 
Floor 
Pare 
ExFlr 
Roof 
Wall 

Glass  (sf)     (%) 
270 

0 
20 

0 
240 

-0 
0 

-HEATING COIL SELECTICN- 

ttein Htg 
Aux   Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity     Coil Airfl.     Ent       Lvg 
-AIRFLOWS (cfm)- -EM3INEERIN3 CHECKS- 

(Mah) 

-9.9 

0.0 

0.0 

0.0 

0.0 

0.0 

-9.9 

(cfm) 

147 

0 

147 

0 

0 

0 

Deg F 

68.0 

0.0 

68.0 

0.0 

0.0 

0.0 

Deg F 

130.0 

0.0 

56.5 

0.0 

0.0 

0.0 

Type   Cooling  Heating   Clg % CA 

Vent 

Infil 

Supply 

Mincfm 

Return 

Exhaust 

Rm Exh 

Auxil 

0 

54 

147 

0 

147 

54 

0 

0 

0 

54 

147 

0 

147 

0 

0 

0 

Clg Cfm/Sqft 

Clg CSn/Ton 

Clg Sqft/Ton 

Clg 3tuh/Scft 

Mo. People 

Htg % CA 

Htg Cfm/Scft 

Htg Btuh/SaFt 

0.0 

0.54 
******* 
******* 

0.00 

0 

0.0 

0.54 

-36.55 

—TEMPERATURES (F)  

Type  Clg  Htg 

SADB 

Plenum 

Return 

Ret/QA 

Runamd 

Fn MtrTD 

Fn BldTD 

Fn Frict 

56.8 

87.3 

73.0 

78.0 

78.0 

0.0 

0.1 

0.2 

130.0 

62.6 

68.0 

68.0 

58.0 

0.0 

0.0 

0.0 



Trane Air Conditioning Economics 
By: CLAHK RICHABDSCN BISKOP 

V 600 
PAGE 

M2JTHLY ENEEGY ccNsaracN - ALTEKtwnvE 3 
BASE LOAD 

MONTHLY  ENERGY  CONSUMPTION 

ELEC DEMMO 

  M 

On Peak On Peak STEAM 
Month (kWh) (kW) (Therm) 

Jan 9,846 51 652 
Feb 8,722 51 585 
bterch 10,321 51 606 
Auril 9,280 51 304 
May 10,268 51 0 
June 13,790 80 0 
July 15,630 87 0 
Aug 15,336 79 0 
Sept 10,517 73 0 
Oct 9,829 51 0 
Now- 9,297 51 530 
Dee 3,884 51 726 
Total 131,720 87 3,403 

Building Energy Consumption ■ 
Source Energy Consumption 

78,804 (Btu/Sq Ft/Year) 
179,838 (Btu/Sq Ft/Year) 

Floor'Area : 10,023 (Sq Ft) 



Trane Aix Conditioning Economics 
By: CLAPK RICHARDSON BISKCP 

EQUIPMENT ENERGY CONStMPTION - ALTERNATIVE 3 
BASE LOAD 

V 600 

PAGE  7 

EQUIPMENT  ENERGY  CONSUMPTION 

Ref Equip 
Code 

*.—*. 
tily Ccnsunption 

June       July Nun Jan Feb Mar Apr May Aug Sep Occ Nov Dec Total 

0 Lions 
ELEC 
PK 

5454 
30.9 

4813 
30.9 

5775 
30.9 

5133 
30.9 

5775 
30.9 

5454 
30.9 

5133 
30.9 

6096 
30.9 

4813 
30.9 

5454 
30.9 

5133 
30.9 

4813 
30.9 

63,847 
30.9 

1 MISC LD 
ELEC 

PK 
2682 

15.2 
2366 
15.2 

2839 
15.2 

2524 
15.2 

2839 
15.2 

2682 
15.2 

2524 
15.2 

2997 
15.2 

2366 
15.2 

2682 
15.2 

2524 
15.2 

2366 
15.2 

31,392 
15.2 

2 MISC ID 

GAS 

PK 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

3 MISC ID 

OIL 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
o.o- 

0 
0.0 

0 
'o.o 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

4 MISC LD 
P STEAM 

PK 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

5 MISC LD 

P H3EH20 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

6 MISC LD 

P CHILL 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 EQ1170L 
ELEC 

PK 
0 

0.0 

AC COD CCMP <20 TONS 
0              0              0 

0.0          0.0          0.0 
0 

0.0 
3533 
24.9 

5510 
31.3 

3996 
24.8 

1486 
19.2 

0 
0.0 

0 
0.0 

0 
0.0 

14,525 
31.3 

1 EQ5200 

ELEC 

PK 
0 

0.0 

CONDENSER FANS 
0              0              0 

0.0          0.0          0.0 
0 

0.0 
428 
3.2 

716 
3.7 

491 
3.1 

182 
2.5 

0 
0.0 

0 
0.0 

0 
0.0 

1,817 
3.7 

1 EQ5313 

ELEC 

PK 
0 

0.0 

CONTROLS 
0              0 

0.0          0.0 
0 

0.0 
0 

0.0 
95 

0.3 
102 
0.3 

100 
0.3 

79 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

377 
0.3 

1 EQ4002 
ELEC 

PK 
1587 
4.9 

BI CENTRTF. 
1433        1587 
4.9         4.9 

FAN C.V. 
1536 
4.9 

1587 
4.9 

1536 
4.9 

1587 
4.9 

1587 
4.9 

1536 
4.9 

1587 
4.9 

1536 
4.9 

1587 
4.9 

18,686 
4.9 

1 EQ4381 

ELEC 

PK 
33 

0.2 

PROPELLER FAN 
29            35            31 

0.2         0.2         0.2 
35 

0.2 
33 

0.2 
31 

0.2 
37 

0.2 
29 

0.2 
33 

0.2 
31 

0.2 
29 

0.2 
389 
0.2 

2 EQ4371 FAN COIL SUPPLY FAN 



Trane Air Conditioning Eoonatiics 

By: CLARK RICHARDSON BISKGP 

ECJDIFMEOT QERGY CCNSCM?TTCN - ALTERNATIVE 3 
BASE LOAD 

V S00 

PAffi      3 

ELEC 28 26           28           22           23 21 20 23 20 65 24 28 327 
PK 0.1 0.1         0.1         0.1         0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

3 EQ4371 FAN COLL SUPPLY FAN 
ELEC 10 9            10              7              3 7 7 8 7 7 8 10 100 
PK 0.0 0.0          0.0          0.0          0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ2101 PURCHASED DISTRICT STEAM 
P STEAM 6a 556         581         299            0 0 0 0 0 0 516 687 3,260 
PK 4.6 4.5         4.3         2.1         0.0 0.0 0.0 0.0 0.0 0.0 3.2 4.7 4.7 

1 EQ5020 HEAT WATER CIRC. PCMP C.V. 
ELEC 5 5              5              4              0 0 0 0 0 0 5 5 30 
PK 0.0 0.0          0.0          0.0          0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 EQ5061 CONDENSATE RETURN FUtfP 
ELEC 11 10            11              8              0 0 0 0 0 0 10 11 60 
PK 0.0 0.0          0.0          0.0          0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 CONVERTS. STEAM TO HOT WATER CONVERTER 
P STEAM 31 28            25              5.0 0 0 0 0 0   . 14 39 143 
PK 0.1 0.1         0.1         0.0         0.0 0.0 0.0 ''0.0 0.0 0.0 0.0 0.1 0.1 

2 EQ5020 HEAT WATER CIRC. PCM> C.V. 
ELEC 1 110              0 0 .   0 0 0 0 0 1 3 
PK 0.0 0.0         0.0         0.0         0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 EQ5060 CONDENSATE RETURN PCM» 
ELEC 35 31           29           14             0 0 0 0 0 0 25 35 168 
PK 0.0 0.0         0.0         0.0         0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 



Trane Air Conditioning Eoonotdcs 
By:  CLARK RIOffiRDSCN BISKOP 

UTILITY PERK CHEOCSCMS - ALTERNATIVE 3 
BASE LCAO 

V 600 
PAS; 

UTILITY     PEAK     CHECKSUMS 

Utility      ELECTRIC DEMAND 

Peak Value    86.6  (]<W) 
Yearly Time of Peak 15 (hr)  7 (no) 

Hour 15 Month 7 

Eqp. 
Ref.     Equipment 

Nun.     Cede Name Equipment Description 

Cooling Equipment 

1       EQ1170L 'AC CCND CCMP <20 TCNS 

Sub Total 

Sub Total 

Air Moving Equipment 

1 
2 
3 

Sub Total 

Sub Total 

Miscellaneous 

Lights 
3ase Utilities 
Mlsc Equipment 
Sub Total 

Grand Total 

SCMftnCN CF FAN ELECTRICAL DEMAND 
SttMVnCN CF FAN ELECTRICAL DEMAND 
SC&MVnCN CF FAN ELECTRICAL DEMAND 

Utility   Percnt 
Demand   Of Tot 

(kW) (%) 

35.3     40.80 

35.3     40.80 

0.0        0.00 

5.1 5.86 
0.1 0.13 
0.0 0.05 

5.2 6.03 

0.0 0.00 

30.9 35.64 
0.0 0.00 

15.2 17.52 
4S.0 53.17 

86.6 100.00 



Trane Air Conditioning Economics 

By:  CLAFK RICHAKDSCN BISKDP 

CALIFORNIA TITLE 24 CCWLIANCE - ALTERNATIVE 3 
BASE LOAD 

 — —  CALIFORNIA TITLE 24 COMPLIANCE REPORT 

V 600 

PAS: 10 

Weather Name       FTLVNWEH 

Gross Conditioned Floor Area (soft)  10,023 
ACM Multiplier  1.008 

-ENERGY      USE      SUMMARY 

Primary Heating 

Primary Cooling 

Compressor 
Tower/Cond Fans 

Condenser Puip 

Other Acoassories 
Auxiliary 

Supply Fans 
Circulation Purps 
Base utilities 
Subtotal 

Lighting 
Receptacle 
Domestic Hat Water 
Cogeneration 
Totals 

ELEC 
(kWh/yr) 

228.2 

DISTRICT 
STEAM 

(kBtu/yr) 

340,320.1 

14,524.5 0.0 
1,817.0 0.0 

0.0 0.0 
37S.8 0.0 

19,501.6 0.0 
32.7 0.0 
0.0 0.0 

19,534.3 0.0 
63,847.1 0.0 
31,391.7 0.0 

0.0 0.0 
0.0 0.0 

L31,719.6 340,320.1 

PERCENT 
OF TOTAL 

ENERGY 
(%) 

43.2 

6.3 
0.8 
0.0 
0.2 

• 0.0 
0.0 
8.4 

27.6 
13.6 
0.0 
0.0 

100.0 

TOTAL ADJUSTED 
SOURCE OUT SCURCE 
ENERGY ENEEGY 

(kBtu/yr) 

45.9 

(kBtu/yr-sf) 

456,097.0 

148,731.5 
18,606.2 

0.0 
3,858.4 

199,697.0 
334.5 
.0.0 

200,031.5 
653,796.2 
321,451.6 

0.0 
0.0 

1,802,572.4 

15.0 
1.9 
0.0 
0.4 

20.1 
0.0 
0.0 

20.1 
65.7 
32.3 
0.0 
0.0 

181.3 
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EXTERIOR   WALL  INSULATION 

ENERGY   CONSERVATION   OPPORTUNITY:     ECO-A7 

• 

PURPOSE: 

This Energy Conservation Opportunity simulation (ECO-A7) analyzes the energy 
savings associated with reducing the amount of heat transfer through the walls of the 
buildings located in the USDB. Energy savings can be accomplished by adding wall 
insulation to the exterior walls to decrease the heat transfer coefficient (U-value) of the 
walls. 

SCOPE: 

The ECO simulation (ECO-A7) adds additional insulation to the existing exterior walls 
of the buildings to reduce the amount of heat transfer through outside walls. The 
application of this project was considered for the following buildings: 

Building 472 
Building 475C 

If the energy savings were better and showed a feasible payback for funding, more of 
the buildings would have been considered. However, because of the expense of 
adding insulation to existing walls, this ECO was not feasible. 

MODELING    TECHNIQUES; 

The modeling technique used to calculate the energy savings associated with the 
implementation of this ECO was completed using the "Trace Ultra" computer 
simulation program. The existing wall U-value is entered to calculate the amount of 
energy used by the building at the present time. With the additional wall insulation 
added, a new U-value is calculated and entered into the computer model and a new 
energy usage is found. The difference in energy usage from the two computer runs is 
the energy savings that can be obtained by implementing this ECO. The two different 
construction methods were considered, represented two typical buildings where a 
payback was most probable. The building representing the standard gypboard 
construction was building 472. The building representing the metal clad qypboard 
construction was building 475C. 

ECO   IMPLEMENTATION: 

To implement this ECO for the buildings listed above, the existing exterior wall would 
have to be furred out with 2X4's or 2X2's. Insulation would be added in between the 
furred out studs and a gypboard would be used to cover the insulation and studs. The 
gypboard would be painted and trimmed out to match the existing conditions For the 
exterior walls in the cell barracks of the castle, where the wall are accessible to 
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• 
unsupervised inmates, a metal stud would be attached to the existing concrete walls, 
then insulated. A metal clad gypboard would be used to cover the metal studs from 
the floor to a height of 10'. The metal clad gypboard would be attached to the metal 
studs with a non-visible and non-removable fastener. Above the 10' border a standard 
gypboard would be used to save on some costs. 

SUMMARY: 

The energy savings associated with the implementation of this ECO by building is 
shown below in Table A7.1 in million of BTU's per year savings as determined using 
the computer simulation model located in Volume 3. 

The project cost is the construction cost as determined in this section plus 6% SIOH. 

# 

Building 
Number 

Energy 
Savings 
(MBTU) 

Cost 
Savings 

Project 
Costs 

Simple 
Payback 

Savings 
to Invest 

Ratio 
472 229 $1,507 $61,391 54.83 0.28 

475C 154 $628 $168,196 253.55 0.06 

Table A7.1 

This ECO project is clearly not feasible from the paybacks and savings to investment 
ratios seen in Table A7.1. The project costs were high relative to average structures 
due to the nature of the occupants of this facility. Building 475C has a higher number 
of payback years because the building is heated only. 

• 
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LIFE CYCLE COST ANALYSIS SUMMARY STUDY" USDBAE 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID   1 035 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    7 CENSUS-2 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 472A7 
ANALYSIS DATE:   03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+)/COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

FUEL 

A. ELECT $ 
B. DIST $ 
C. RESID $ 
D. NATG $ 
E. COAL $ 

• 

$ 57916 
$ 3475 
$ 3185 
$ 58118 
$ 0. 
$ 58118. 

UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUAL $ 
SAVINGS(3) 

DISCOUNT 
FACTOR (4) 

DISCOUNTED 
SAVINGS(5) 

12.44 
.00 
.00 

4.08 
.00 

15. 
0. 
0. 

214. 
0. 

$ 
$ 
$ 
$ 
$ 

187. 
0. 
0. 

873. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

2087. 
0. 
0. 

14099. 
0. 

16186. 

0. 

F-TOTAL 229. $ 1060. $ 

3. NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) * 
(1) DISCOUNT FACTOR (TABLE A) 11 65 
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ 0 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) $ 0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 5341 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)= 
C IF3D1BIS = >1GOTOITEM4   
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 1060. 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 16186 

6. DISCOUNTED SAVINGS RATIO (SIRW5/1FW 0 28 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1F/4 54.33 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    ; 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 475CA7 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

1. 

2. 

INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

$ 158675 
$ 9521. 
$ 8727. 
$ 159231 

-$ 0. 
$ 159231. 

FUEL 
UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUAL $ 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5) 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

$ 
$ 
$ 
$ 
$ 

12.44 
.00 
.00 

4.08 
.00 

0. 
0. 
0. 

154. 
0. 

$ 
$ 
$ 
$ 
$ 

0. 
0. 
0. 

628. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

0. 
0. 
0. 

10142. 
0. 

F. TOTAL 154. 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A11 

628. 

11.65 

10142. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

$ 0 

$ 0 

$ 0 

3347. 
D. PROJECT NON ENERGY QUALIFICATION TEST 

(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 
A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1BIS = >1GOTOITEM4 
D IF3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

(SIR)=(5/1F)= 0.06 

628. 

10142. 

6.   DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7.   SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1F/4 253.55 
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CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 
 NONE 

ECO-A7 
EXTERIOR WALL INSULATION 

BUILDING 472 

2-1/2" METAL STUDS 

2" ISOCYANURATE INSULATION 

5/8' FIRECODE GYP. BD. 

4" VINYL BASE 

PAINT 

6 MIL VAPOR BARRIER 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC.INIfi 

 DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

% 

4/2/90 
BASIS FOR ESTIMATE 

SHEET      OF 
1 

ESTIMATOR 

.CODE A (NO DESIGN COMPLETED) 

.CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY! 

QUANTITY 
NO. 

UNITS 

10382 

10382 

10382 

10382 

UNIT 
MEAS. 

SOFT 

SOFT 

SOFT 

10382 

10382 

SQFT 

SOFT 

DLS 
MATERIAL 

PER 
UNIT 

0.30 

1.00 

0.28 

0.07 

0.22 

SQFT 0.03 

TOTAL 

3.115 

10.382 

2.907 

CHECKED BY 
TOL 

LABOR 
PER 
UNIT 

0.45 

0.30 

0.47 

727 

2.284 

311 

0.08 

0.48 

0.07 

10% 

$19.726 

$1.973 

3.50% 

$21.699 

$759 

25% 

$22.458 

10% 

13.0% 

$5.614 

$28.072 

25% 

TOTAL 

4.672 

3.115 

4,880 

831 

4.983 

727 

$19,207 

$1.921 

$21.128 

$2.747 

$23.875 

$5,969 

$29.844 

TOTAL 
COST 

$7,787 

$13,497 

$7,787 

$1,557 

$7,267 

$1,038 

$38,933 

$3,894 

$42.827 

$3,506 

$46,333 

$11,583 

$57,916 

$57,916 
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CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 

NONE 
ECO-A7 
EXTERIOR WALL INSULATION 

BUILDING 475C 

METAL CLAD GYP. BD. AND TRACK 

2-1/2" THERMAL INSULATION 

6 MIL VAPOR BARRIER 

CAULK 

MOBILIZATION 

2-1/2" METAL STUDS 

2-1/2" BATT INSULATION 

5/8" FIRECODE GYP. BD. 

CAULK 

PAINT 

6 MIL. VAPOR BARRIER 

MOBILIZATION 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC.INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

# 

ESTIMATOR 

4/2/90 
BASIS FOR ESTIMATE 

SHEET      OF 
 2 2 

.CODE A (NO DESIGN COMPLETED) 

.CODEB (PRELIMINARY DESIGN) 

.CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

QUANTITY 
NO. 

UNITS 

10529 

UNIT 
MEAS. 

SOFT 

10529 

10529 

10529 

10529 

11359 

11359 

11359 

SOFT 

DLS 
MATERIAL 

PER 
UNIT 

4.60 

SOFT 

SOFT 

SOFT 

SOFT 

SOFT 

11359 

11359 

11359 

11359 

SOFT 

SOFT 

SOFT 

0.25 

0.03I 

0.06 

TOTAL 

CHECKED BY 
TOL 

LABOR 
PER 
UNIT 

48.433 

2.632 

316 

632 

0.30 

0.25 

0.28 

0.06 

SOFT 

SOFT 

0.22 

0.03 

3,408 

2.840 

1.00 

TOTAL 

0.10 

0.07 

0.1- 

0.30 

0.60 

0.10 

10.529 

1.053 

737 

1.474 

3.159 

6.815 

1.136 

3.181 

682 

2.499 

341 

10% 

3.50% 

0.57 

0.14 

6,475 

0.48 

0.07 

0.30 

$64,963 

$6,496 

$71.459 

$2,501 

$73,960 

25% $18.490 

$92.450 

1.590 

5,452 

795 

3,408 

10% 

13.0% 

25% 

$42.623 

$4.262 

$46.885 

$6,095 

$52,980 

$13,245 

$66,225 

TOTAL 
COST 

$58,962 

$3,685 

$1,053 

$2,106 

$3,159 

$10.223 

$3,976 

$9.655 

$2.272 

$7,951 

$1,136 

$3,408 

$107,586 

$10,758 

$118.344 

$8,596 

$126,940 

$31,735 

$158,675 

$158.675 
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ARCHITECTURAL   REPAIRS 
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ARCHITECTURAL  REPAIR?  -   AQ 

# 

PURPOSE: 

The architectural repair section (A9) studied any repairs that might improve the energy 
efficiency of the buildings architecturally. Although these projects are small in nature 
their completion may help the buildings save energy. The energy savings associated 
with these opportunities are difficult to calculate, therefore this section serves as 
recommended repairs. 

SCOPE: 

The architectural repairs encompassed many of the buildings and are as follows: 

Building 463 Building 473 
Building 464 Building 475 
Building 465 Building 475A 
Building 466 Building 475E 
Building 472 

Repairs are located in different areas of each of the buildings. 

SUMMARY: 

To summarize a listing of the various architectural repairs is listed and description of 
the repair. Following the list are cost estimates for each of the repairs. 

1. In building 450 a condensate line is presently routed through the door on the 
first floor. The door is (108) as shown on the building plan in the field data for 
the building in Volume 4. The pipe needs to be re-routed through the masonry 
wall adjacent to the door. A hole will need to be drilled through the masonry 
and the piping installed through the wall. The estimated cost to complete this 
repair is $424. y 

2. In building 464 a light fixture is located directly in the way of the attic access for 
the building. The light fixture can be relocated to the side of the access hole to 
the attic. This project needs to be completed before the attic insulation project 
could be implemented. The estimated cost to relocate the light is $73. 

3. The vestibule doors for the entrance of building 465 need to be relocated One 
of the doors is located on the ground floor and needs to be moved back The 
side light also needs to be moved back in conjunction with the door. The swing 
of the door needs to be reversed to the present swing to ensure correct people 
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movement. The other door that needs to be relocated is for the entrance to the 
first floor. To relocate the vestibule doors, the estimated cost is $1,671. 

4. On the third floor of building 466, the metal ceiling panels need to be repaired. 
The metal panels for the area need to be demolished and metal panels are 
available from another area to replace the ones removed. The estimated cost to 
repair the ceiling is $582. 

5. Building 472 needs to have an attic access in a classroom on the third floor and 
have door (106) on the first floor adjusted and a new lock installed. The 
location of the door can be seen in the field notes located under the building in 
Volume 4. The estimated cost for these items is $1,219. 

6. A door in building 473 needs to replaced with a new metal hollow core door 
The door to be replaced is (106) as seen on the first floor plan located in the 
field notes, Volume 4. The replacement of this door has an estimated cost of 
$2,132. 

7. Several doors located in the rotunda (building 475) need to be replaced. The 
doors are seen on the building floor plans located in the field notes, Volume 4 
The doors are (30A, 30C, 30E, and 30H). The estimated cost to replace these 
doors is $13,727. 

8. Adjacent to window (201) the masonry needs to be repaired in building 475A 
and the vestibule door (30B) needs to be moved back to ensure a proper flow of 
people. The locations of the above numbered window and door can be seen in 
the field notes for this building, Volume 4. The estimated cost for this work is 
$1,221. 

9. Building 475E has several plywood covered accesses that need to be replaced 
with a standard door. The plywood needs to be removed and a framed door 
installed. The estimated cost to repair the 15 places is $50,302. 

All of the above stated items have included in the estimated cost finishing of any walls 
doors and frames with filling and painting to match the existing surroundinq walls and 
doors. 
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CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 
 NONE 

A9 
ARCHITECTURAL REPAIRS 

BUILDING 463 

DEMOLITION 

DRILL 3/4" HOLE 

CHECK SWING VALVE 

3/4" COPPER PIPE 

SEALANT 

MOBILIZATION 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC.INfi 

DIRECT COST 

OVERHEAD AND PROFIT 

 SUBTOTAL 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

ESTIMATOR 

4/2/90 
BASIS FOR ESTIMATE 

SHEET OF 
1     9 

.CODE A (NO DESIGN COMPLETED) 

.CODE B (PRELIMINARY DESIGN) 

.CODEC (FINAL DESIGN) 
OTHER (SPECIFY! 

QUANTITY 
NO. 

UNITS 

18 

UNIT 
MEAS. 

EA 

HR 

EA 

FT 

FT 

EA 

DLS 
MATERIAL 

PER 
UNIT 

5.00 

10.90 

1.90 

0.60 

TOTAL 

10% 

3.50% 

25% 

25 

11 

34 

CHECKED BY 
TOL 

LABOR 
PER 
UNIT 

20.00 

20.00 

9.90 

3.00 

1.40 

TOTAL 

$73 

_$7 

$80 

$3 

$83 

$21 

$104 

15.00 

10% 

13.0% 

25% 

20 

100 

10 

54 

15 

$206 

$21 

$227 

$29 

$256 

$64 

$320 

TOTAL 
COST 

$20 

$125 

$21 

$88 

$10 

$15 

$279 

$28 

$307 

$32 

$339 

$85 

$424 

$424 I 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET      OF 
2         9 

^^ 
PROJECT 

USDB ENERGY STUDY 
BASIS FOR ESTIMATE 

A LOCATION 
FORTLEAVENWORTH. KS 

X CODE A (NO DESIGN COMPLETED) 
™y CODE B (PRELIMINARY DESIGN) 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

DRAWING NO. 
NONE 

ESTIMATOR 
DLS 

CHECKED BY 
TOL 

A9 
ARCHITECTURAL REPAIRS 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 464 

MOVE LIGHT FIXTURE 1 EA 31.00 31 $31 

MOBILIZATION 1 EA 15.00 15 $15 

M w 

SUBTOTAL $46 $46 

CONTINGENCY 10% 10% 10% $5 $5 

SUBTOTAL $51 $51 

WORK COMP.TAX.SOC.SEC.INS 3.50% 13.0% $7 $7 

DIRECT COST $58 $58 

OVERHEAD AND PROFIT 25% 25% $15 $15 

SUBTOTAL $73 $73 

. CONSTRUCTION COST $73 ( ENG. FORM         150 
1AVC-59 

A9 PREVIOUS EDITION MAY BE USED PAGE A9-4 



m 
CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

USDB ENERGY STUDY 

# 

^ 

LOCATION 
FORT LEAVENWORTH. KS 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

DRAWING NO. 
NONE 

A9 
ARCHITECTURAL REPAIRS 

BUILDING 465 
MOVE VESTIBULE DOOR AND SIDE 
LIGHTS BACK 

DEMOLITION 

INSTALLATION 

WEATHERSTRIP DOOR 

INSTALL THRESHOLD 

MOBILIZATION 

MOVE VESTIBULE DOOR (07) AND 
SIDE LIGHTS BACK  

DEMOLITION 

INSTALLATION 

WEATHERSTRIP DOOR 

INSTALL THRESHOLD 

REVERSE DOOR SWING 

MOBILIZATION 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC..INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

ESTIMATOR 

4/2/90 
BASIS FOR ESTIMATE 

SHEET      OF 
 3 9 

.CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

QUANTITY 
NO. 

UNITS 

17 

UNIT 
MEAS 

EA 

EA 

FT 

EA 

EA 

EA 

17 

EA 

FT 

EA 

EA 

EA 

DLS 
MATERIAL 

PER 
UNIT 

1.40 

40.00 

TOTAL 

1.40 

40.00 

10% 

3.50% 

25% 

CHECKED BY 
TOL 

LABOR 
PER 
UNIT 

24 

40 

TOTAL 

150.00 

200.00 

2.60 

10.00 

50.00 

24 

40 

150.00 

150 

200 

44 

10 

50 

200.00 

2.60 

10.00 

50.00 

50.00 

150 

200 

44 

10 

50 

50 

$128 

$13 

$141 

$5 

J146 

$36 

$182 

10% 

13.0% 

25% 

$958 

$96 

$1.054 

$137 

$1.191 

$298 

$1.489 

TOTAL 
COST 

$150 

$200 

$68 

$50 

$50 

$150 

$200 

$68 

$50 

$50 

$50 

$1,086 

$109 

$1.195 

$142 

$1.337 

$334 

$1,671 

$1,671 

A9 PREVIOUS EDITION MAY BE USED PAGE A9-5 



m 
CONSTRUCTION COST ESTIMATE DATE PREPARED 

4/2/90 
SHEET       OF 

4           9 

USD8 ENERGY STUDY 
BASIS FOR ESTIMATE 

LOCATION 
FORT LEAVENWORTH, KS 

X CODE A (NO DESIGN COMPLETED) 
CODEB (PRELIMINARY DESIGN) 

(FINAL DESIGN) ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

CODEC 
OTHER (SPECIFY) 

UHAWING NO. 
NONE 

ESTIMATOR 
DLS 

CHECKED BY 
TOL A9 

ARCHITECTURAL REPAIRS 
QUANTITY MATERIAL LABOR TOTAL 

NO. 
UNITS 

UNIT 
MEAS 

PER 
.     UNIT 

TOTAL PER 
UNIT 

TOTAL COST 

BUILDING 466 

REPAIR DAMAGED METAL CEILING PANELS 

DEMOLITION 75 SOFT 1.0C 75 $75 INSTALL METAL PANELS TAKEN 
FROM OTHER LOCATIONS 75 SOFT 2.00 150 $150 

PAINT 200 SOFT 0.10 20 0.40 80 $100 

MOBILIZATION 1 EA 50.00 50 $50 

SUBTOTAL $20 $355 $375 

CONTINGENCY 10% 10% $2 10% $36 $38 

SUBTOTAL $22 $391 

WORK COMP.TAX.SOC.SEC..INS 3.50% $1 13.0% $51 

DIRECT COST $23 $442 $465 

OVERHEAD AND PROFIT 25% $6 25% $111 $117 

SUBTOTAL $29 $553 $■589 

CONSTRUCTION COST 
4S<>A9 tINü. I-UHM          150 

1AVC-59 
 W" 1 

• 

A9 PREVIOUS EDITION MAY BE USED 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET      OF 
5          9 

HHUJfcU 1 
USDB ENERGY STUDY 

BASIS FOR ESTIMATE 

LOCATION 
FORT LEAVENWORTH. KS 

X CODE A (NO DESIGN COMPLETED) 
CODEB (PRELIMINARY DESIGN) 

(FINAL DESIGN) ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

CODEC 
OTHER (SPECIFY) 

DRAWING NO. 
NONE 

ESTIMATOR 
DLS 

CHECKED BY 
TOL 

A9 
ARCHITECTURAL REPAIRS 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 472 

INSTALL ACCESS HOLE 

DEMOLITION 1 EA 125.00 125 $125 

ACCESS FRAME AND COVER 1 EA 419.00 419 23.00 23 $442 

PAINT 1 EA 5.00 5 15.00 15 $20 

MOBILIZATION 1 EA 75.00 75 $75 

REPAIRS TO DOOR (106) 

REPLACE LOCK 1 EA 102.00 102 20.00 20 $122 

ADJUST DOOR 1 EA 20.00 20 $20 

MOBILIZATION 1 EA 25.00 25 $25 

SUBTOTAL $526 $303 $829 

CONTINGENCY 10% 10% $53 10% $30 $83 

SUBTOTAL $579 $333 $91? 

WORK COMP.TAX.SOC.SEC.INS 3.50% $20 13.0% $43 $63 

DIRECT COST $599 $376 $975 

OVERHEAD AND PROFIT 25% $150 25% $94 $244 

SUBTOTAL $749 $470 $1 219 

CONSTRUCTION COST $1 21Q ENG. FORM         150  *l'*lal 

1AVC-59 

A9 PREVIOUS EDITION MAY BE USED 
PAGE A9-7 



CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET      OF 
6          9 

HHOJtcr 
USDB ENERGY STUDY 

BASIS FOR 

X 

ESTIMATE 

LETED) 
>IGN) 

LOCATION 
FORT LEAVENWORTH. KS 

CODE A (NO DESIGN COMP 
(PRELIMINARY DEE 
(FINAL DESIGN) 

(SPECIFY) 

CODEB 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
CODEC 
OTHER 

DRAWING NO. 
NONE 

ESTIMATOR 
DLS 

CHECKED BY 
TOL 

A9 
ARCHITECTURAL REPAIRS 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 473 
INSTALL NEW HALLOW METAL 
DOOR IN (106) 

REMOVE DOOR/FRAME 1 EA 100.00 100 $100 

NEW DOOR/FRAME 1 EA 420.00 420 80.00 80 $500 

FINISH HARDWARE 1 EA 510.00 510 90.00 90 $600 

PAINT 1 EA 5.00 5 35.00 35 $40 

SEALANT/CAULK 36 FT 0.60 22 1.40 50 $72 

MOBILIZATION 1 EA 140.00 140 $140 

SUBTOTAL $957 $495 $1 452 

CONTINGENCY 10% 10% $96 10% $50 $146 

SUBTOTAL $1,053 $545 $1 598 

WORK COMP.TAX.SOC.SEC.INS 3.50% $37 13.0% $71 $108 

DIRECT COST $1,090 $616 $1.706 

< DVERHEAD AND PROFIT 25% $272 25% $154 $426 

SUBTOTAL $1,362 $770 $2 132 

CONSTRUCTION COST ■W -119 
t 
1 
:NG. FORM         150 
AVC-59 

A9 PREVIOUS EDITION MAY BE USED 
PAGE A9-8 



CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET       OF 
7          9 

^^ 
HHOJfcCT 

USDB ENERGY STUDY 
BASIS FOR ESTIMATE 

COMPLETED) 
»Y DESIGN) 
3N) 

A LOCATION 
FORT LEAVENWORTH, KS 

X           CODE A (NO DESIGN 
(PRELIMINAF 
(FINAL DESK 

(SPECIFY} 

^E> CODEB 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
CODEC 
OTHER 

DRAWING NO. 
NONE 

ESTIMATOR 
DLS 

CHECKED BY 
TOL 

A9 
ARCHITECTURAL REPAIRS 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 475 
INSTALL NEW HALLOW METAL DOORS IN 
(30A, 300, 30E, AND 30H) 

REMOVE DOOR/FRAME 4 EA 200.00 800 $800 

NEW DOOR/FRAME 4 EA 840.00 3.360 160.00 640 $4.000 

FINISH DOOR 4 EA 680.00 2.720 120.00 480 $3.200 

PAINT 4 EA 20.00 80 80.00 320 $400 

SEALANT/CAULK 160 FT 0.60 96 1.40 224 $320 

MOBILIZATION 4 EA 160.00 640 $640 

A V 

SUBTOTAL $6.256 $3.104 $9 360 

CONTINGENCY 10% 10% $626 10% $310 $936 

SUBTOTAL $6.882 $3.414 $10.296 

\ WORK COMP.TAX.SOC.SEC..INS 3.50% $241 13.0% $444 $685 

DIRECT COST $7.123 $3.858 $10 981 

< 3VERHEAD AND PROFIT 25% $1.781 25% $965 $2.746 

SUBTOTAL $8.904 $4.823 $13 727 

E 
CONSTRUCTION COST 

ENG. FORM         150 $13.727 

1AVC-59 

A9 PREVIOUS EDITION MAY BE USED 
PAGE A9-9 



CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET      OF 
8            9 

^^ USDB ENERGY STUDY 
BASIS FOR ESTIMATE 

A LOCATION 
FORT LEAVENWORTH. KS 

X CODE A (NO DESIGN COMPLETED) 
(PRELIMINARY DESIGN) 
(FINAL DESIGN) 

^*J CODEB 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
CODEC 
OTHER (SPECIFY^ 

UMAWINÜ NO. 
NONE 

ESTIMATOR 
DLS 

CHECKED BY 
TO! 

AS 

ARCHITECTURAL REPAIRS 
QUANTITY MATERIAL LABOR TOTAL 

NO. 
UNITS 

UNIT 
MEAS 

PER 
.     UNIT 

TOTAL PER 
UNIT 

TOTAL COST 

BUILDING 475A 
REPAIR MASONRY WALL AT 
WINDOW (201) 

REMOVE BRICK 2C SOFT 1.5C 3C $30 

TOOTH-IN NEW BRICK 30 SOFT 2.09 63 3.67 110 $173 

MOBILIZATION 1 EA 75.00 75 $75 

MOVE VESTIBULE DOOR (30B) AND 
SIDE LIGHTS BACK 

DEMOLITION 1 EA 150.00 150 $150 

INSTALLATION 1 EA 200.00 200 $200 

WEATHERSTRIP DOOR 17 FT 1.40 24 2.60 44 $68 

INSTALL THRESHOLD 1 EA 40.00 40 10.00 10 $sn m MOBILIZATION 1 EA 50.00 50 

 222. 

^r 
-■ 

SUBTOTAL $127 $669 

 ■  

$796 

CONTINGENCY 10% 10% $13 10% $67 

SUBTOTAL $140 $736 

\ WORK COMP.TAX.SOC.SEC..INS 3.50% $5 13.0% $96 •fcmi 

DIRECT COST $145 $832 $Q7T 

c OVERHEAD AND PROFIT 25% $36 25% $208 

SUBTOTAL $181 $1,040 $1 ??1 

E 
CONSTRUCTION COST 

:NG. FORM      150 

——— *' '^' 

$1,221 

^, 
1AVC-59 

A9 PREVIOUS EDITION MAY BE USED 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET      OF 
9          9 

PHOJhCI 
USDB ENERGY STUDY 

BASIS FOR ESTIMATE 

COMPLETED) 
\y DESIGN) 
3N) 

LOCATION 
FORT LEAVENWORTH. KS 

X CODE A (NO DESIGN 
(PRELIMINAF 
(FINAL DESK 

(SPECIFY) 

CODEB 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
CODEC 
OTHER 

DRAWING NO. 
NONE 

ESTIMATOR 
DLS 

CHECKED BY 
TOL 

A9 
ARCHITECTURAL REPAIRS 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 475E 
REPLACE PLYWOOD WITH 
WORKING DOORS 

REMOVE DOOR/FRAME 15 EA 150.00 2.250 $2 250 

NEW DOOR/FRAME 15 EA 840.00 12.600 160.00 2.400 $15 000 

FINISH HARDWARE 15 EA 680.00 10.200 120.00 1.800 $12 000 

PAINT 15 EA 20.00 300 80.00 1.200 $1 500 

8" LIGHTWEIGHT C.M.U. 40 SOFT 1.60 64 2.20 88 $152 

SEALANT/CAULK 600 FT 0.60 360 1.40 840 $1 200 

MOBILIZATION 15 EA 150.00 2.250 $2 250 

SUBTOTAL $23.524 $10.828 $34 352 

CONTINGENCY 10% 10% $2.352 10% $1.083 $3 435 

SUBTOTAL $25.876 $11 911 *"57 707 

WORK COMP.TAX.SOC.SEC..INS 3.50% $906 13.0% $1,548 $2 454 

DIRECT COST $26.782 $13.459 $40 241 

OVERHEAD AND PROFIT 25% $6.696 25% $3.365 $10 061 

SUBTOTAL $33.478 $16.824 $50 30? 

CONSTRUCTION COST $50 ino bNCä. KJRM          150 
1AVC-59 

A9 PREVIOUS EDITION MAY BE USED 
PAGEA9-11 
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SCHEDULE   AIR   HANDLING   EQUIPMENT 

ENERGY   CONSERVATION   OPPORTUNITY:     ECO-M1 

PURPOSE: 

This Energy Conservation Opportunity simulation (ECO-M1) analyzes the energy 
savings associated with controlling HVAC systems using Night Setback. Energy 
saving can be accomplished by turning down AHU's during times when spaces are 
unoccupied. 

SCOPE: 

The ECO simulation (ECO-M1) includes expanding the existing EMS system located 
at the USDB. Three AHU's in building 465 and eleven units located in building 464 
can be added to the EMS network. This will allow these AHU's to be set back when 
they are not needed. Buildings 450, 463, and 473 are already controlled by the EMS 
system and take advantage of Night Setback. The Chilled Water and Heating Hot 
Water Pumps that serve buildings 463, 472 and parts of 464 and 473 are not on the 
EMS system and continue to run at night even though the air handlers are turned off. 
These pumps will show an energy savings when added to the EMS system. Buildings 
such as the Castle, 466, and floors 2 and 3 of 465 are domiciles and require space 
conditioning 24 hours a day. The air handler in the print room in building 472 is used 
for dehumidification and must run continuously. Therefore buildings 466, 472 and 475 
A-H are not included as part of this ECO. 

MODELING    TECHNIQUES- 

The modeling techniques used to calculate the energy saving associated with 
implementation of this ECO were completed using the Trace Ultra computer simulation 
models developed as a base load on the facility. The existing HVAC systems were 
scheduled to run constantly throughout the heating and cooling seasons. Then an 
alternative run was done scheduling the air handlers to be shut off or turned down at 
times when heating or cooling were not required. The difference in the energy usage 
for these two computer runs is the energy saving from ECO-M1. Hand calculation 
were done to calculate the energy saving obtained when adding the pumps in 
buildings The cost of implementing this ECO was calculated using an electronic 
spreadsheet. 

ECO-M1 PAGEM1-1 



Ä 

ECO   IMPLEMENTATION- 

The Air Handling Unit in building 464 and 465 have the capability of connecting to the 
existing EMS system located on the USDB. These unit will require new relays located 
at the units and control wiring to connect them to the EMS system. The Chilled Water 
and Heating Hot Water pumps serving buildings 463, 472 and parts of 464 and 473 
can be connected to the existing relays which control the air handlers already in these 
buildings. 

SUMMARY: 

The project cost to implement this ECO shown Table MM are construction costs +6% 
olOH. 

The energy savings associated with the implementation of this ECO by building is 
shown below in Table M1-1. A dollars per year savings as determined using the 
computer simulation model along with hand calculation for pump energy savings 

Building 
Number 

Energy 
Savings 
(MBTU) 

Cost 
Savings 

Project 
Cost 

Simple 
Payback 

Savings to 
Invest Ratio 

463 10 $127 $491 3.76   ^ 2.31 
464 45 $396 $9,255 21.85 .42 
465 280      X $891 $9,972 10.57     v 1.03 
472 20 $248 $5,932 22.5 .39 

Table MM 

ECO-M1 
PAGEM1-2 
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EC0-M1 
BUILDING 465 
GROUND FLOOR 

NORTH 

SOUTH 

EAST 

PAGEM1-3 



m 

^ 

S 

7.5 HP. HEATING 
HOT WATER PUMP. 

-NEW CONTROL 
PANEL 

-1.5 HP CHILLED 
WATER PUMP. 

< f 

ECO-M1 
BUILDING 465 
BASEMENT 

WEST 

NORTH 

SOUTH 

EAST 

PAGEM1-4 



# 

in 

C 

n 

3 HP. HOT/CHILLED 
WATER PUMP _[ 

i~ixr 
C 

-?***- M 

y 

HZTLATT: ̂ =n 

Ö-- 

r ] 

i 

BUILDING 463 
FIRST FLOOR 

WEST 

NORTH 

SOUTH 

EAST 

ECO-M1 
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BUILDING 464 
THIRD FLOOR 

SOUTH 

it EAST w^ WJ WEST 

NORTH 

ECO-M1 
PAGEM1-6 



3 HP. RADIANT HOT /NEW CONTROL 
WATER HEATING PUMPx /   PANEL. 

-f=i F=A      I—1/     F=IPH 

# 

Ä BUILDING 472 
FIRST FLOOR 

EAST 

SOUTH 

NORTH 

WEST 
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ö 

$ 464. 
$ 28. 
$ 26. 
$ 466. 

-$ 0. 
$ 466. 

LIFE CYCLE COST ANALYSIS SUMMARY STUDY- USDBAE 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID   1 035 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    7 CENSUS" 2 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOM1463 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+)/COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

UNIT COST     SAVINGS ANNUALS DISCOUNT DISCOUNTED 
FUEL $/MBTU(1)       MBTU/YR(2) SAVINGS(3)       FACTOR(4) SAVINGS(5) 

A. ELECT $ 12.44 10. $ 124. 8.69 1078 
B. DIST $ .00 0. $ 0. 12 42 0 
C. RESID $ .00 0. $ 0 1221 o' 
D. NATG $ 4.08 0. $ 0. 11 67 0° 
E.COAL $ .00 0. $ 0. 10.36 0. 

F-TOTAL 10. $ 124. $ 1078. 

3. NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) * 
(1) DISCOUNT FACTOR (TABLE A) 9 11 
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ 

0. 

0. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) $ 0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 356 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1BIS = >1 GOTOITEM4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1D/(YEARS ECONOMIC LIFE)) $ 124. 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 1078. 

6. DISCOUNTED SAVINGS RATIO (SIRW5/ 1F)= 2 31 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1F/4 3.76 

EC0"M1 PAGEM1-8 



m LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    ; 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOM1464 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

1. 

2. 

INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

$ 8731. 
$ 524. 
$ 480. 
$ 8762. 

-$ 0. 
$ 8762. 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

$ 
$ 
$ 
$ 
$ 

UNIT COST 
$/MBTU(1) 

12.44 
.00 
.00 

4.08 
.00 

SAVINGS 
MBTU/YR(2) 

26. 
0. 
0. 

19. 
0. 

F. TOTAL 

NON ENERGY SAVINGS(+) / COST(-) 

45. 

$ 
$ 
$ 
$ 
$ 

$ 

ANNUAL $ 
SAVINGS(3) 

323. 
0. 
0. 

78. 
0. 

DISCOUNT 
FACTOR(4) 

8.69 
12.42 
12.21 
11.67 
10.36 

DISCOUNTED 
SAVINGS(5) 

2807. 
0. 
0. 

910. 
0. 

401. 

9.11 

1227. 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1BIS = >1GOTOITEM4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

(SIR)=(5/1F)= 0.42 

$ 

$ 

$ 

$ 

3717. 

0. 

0. 

0. 

$ 

$ 

401. 

3717. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1F/4 21.85 

ECO-M1 PAGEM1-9 



LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    : 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOM1465 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1QX.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+)/COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

F. TOTAL 

$ 
$ 
$ 
$ 
$ 

UNIT COST 
$/MBTU(1) 

12.44 
.00 
.00 

4.08 
.00 

SAVINGS 
MBTU/YR(2) 

19. 
0. 
0. 

161. 
0. 

180. 

$ 
$ 
$ 
$ 
$ 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

ANNUAL $ 
SAVINGS(3) 

236. 
0. 
0. 

657. 
0. 

893. 

9.11 

DISCOUNT 
FACTOR(4) 

8.69 
12.42 
12.21 
11.67 
10.36 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

$ 3207. 
D. PROJECT NON ENERGY QUALIFICATION TEST 

(1) 25% MAX NON ENERGY CALC (2F5 X .33) 
A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)= 
C IF3D1BIS = >1 GOTOITEM4   
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F343A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

(SIR)=(5/1F)= 1.03 6.   DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

$ 9408 
$ 564 
$ 517 
$ 9440. 
$ 0. 
$ 9440. 

$ 

$ 

$ 

DISCOUNTED 
SAVINGS(5) 

2051. 
0. 
0. 

7667. 
0. 

9718. 

0. 

0. 

0. 

$ 

$ 

893. 

9718. 

SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1 F/4 10.57 

ECO-M1 PAGE M1-10 



r-K,™LIFE CYCLE C0ST ANALYSIS SUMMARY 
IMCITAI , AT.OME??I£CiN^ERVATI0N '"VESTMENT PROGRAM (ECIP) 
!^CTiIaa*Tm£1SS F0RT LEAVENW0RTH ■ USDB REGION NOS. ; 
AISY^IÄ^TI90 no •« on    DISCRETE PORTION NAME: ECOM1472 
ANALYSIS DATE:   03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

1. INVESTMENT 
A. CONSTRUCTION COST 

SIOH 
DESIGN COST 
ENERGY CREDIT CALC (1A+1B+1QX.9 
SALVAGE VALUE COST 

F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

$ 5596 
$ 336 
$ 308 
$ 5616. 

-$ 0. 
$ 5616. 

FUEL 
UNIT COST 
$/MBTU(1) 

A. ELECT $ 12.44 
B. DIST $ .00 
C. RESID $ .00 
D. NATG $ 4.08 
E. COAL $ .00 

JGS ANNUAL $ DISCOUNT DISCOUNTED /YR(2 I SAVINGS(3) FACTOR(4) SAVINGS(5) 

20. $ 249. 8.69 2164. 0. $ 0. 12.42 0. 0. $ 0. 12.21 0. 0. $ 0. 11.67 0. 0. $ 0. 10.36 0. 
F. TOTAL 20. 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

249. 

9.11 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+)/COST(-) (3A2+3Bd4) 

$ 714. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X  33) 

A IF3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)= 
C IF3D1BIS = >1GOTOITEM4   
D IF3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

(SIR)=(5/1F)= 0.39 

$ 

$ 

$ 

2164. 

0. 

0. 

0. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 

$ 

$ 

249. 

2164. 

22.55 

f 
• 

ECO-M1 
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# 

CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 
 NONE 

ESTIMATOR 

4/2/90 
BASIS FOR ESTIMATE 

SHEET OF 
1 4 

.CODE A (NO DESIGN COMPLETED) 

.CODE B (PRELIMINARY DESIGN) 

.CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

ECO-M1 

BUILDING 463 FIRST FLOOR 
START/STOP THE HOT/CHILLED 
WATER PUMP 
WIRE FROM EXISTING CONTROL PANEL 

18 GA. TWISTED PAIR WIRE 

1/2" CONDUIT 

EQUIPMENT MOUNTED CONTROL RELAY 

QUANTITY 
NO. 

UNITS 

85 

85 

UNIT 
MEAS. 

FT 

MJM 
MATERIAL 

PER 
UNIT 

FT 

EA 

0.10 

TOTAL 

0.77 

18.00 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP,TAX.SOC.SEC.TINS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ENG. FORM 150 
1AVC-59 

CONSTRUCTION COST 

10% 

3.50% 

25% 

$9 

CHECKED BY 
MAW 

LABOR 
PER 
UNIT 

$65 

$18 

0.31 

1.95 

22.00 

$92 

$9 10% 

$101 

$4 

$105 

$26 

$131 

13.0% 

25% 

TOTAL 

$26 

$166 

$22 

$214 

$21 

$235 

$31 

$266 

$67 

$333 

TOTAL 
COST 

$35 

$231 

$40 

$306 

$30 

$336 

$35 

$371 

$93 

$464 

$464 

ECO-M1 PREVIOUS EDITION MAY BE USED PAGEM1-12 



• 

CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/9/90 

SHEET      OF 
2          4 

USDB ENERGY STUDY 
BASIS FOR ESTIMATE 

COMPLETED) 
=IY DESIGN) 
3N)   . 

LOCATION 
FORT LEAVENWORTH. KS 

X CODE A (NO DESIGN 
(PRELIMINAF 
(FINAL DESK 

(SPECIFY) 

CODEB 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
CODEC 
OTHER 

UI-IAWINU NU. 
NONE 

ESTIMATOR 
MJM 

CHECKED BY 
MAW 

ECO-M1 
QUANTITY MATERIAL -ABOR TOTAL 

COST NO. 
UNITS 

UNIT 
MEAS 

PER 
.     UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 464 THIRD FLOOR 
START/STOP THE FAN COIL UNITS 

EXTEND TRUNK TO NEW CONTROL PANFI 

CONTROL PANEL (JOHNSON FPU) 1 EA 3280.00 $3.280 450.0C $450 «■3 77n 

18 GA. TWISTED PAIR WIRE 570 FT 0.10 $57 0.31 $177 $234 

1/2" CONDUIT 570 FT 0.77 $439 1.95 $1.112 •51 ^n 

EQUIPMENT MOUNTED CONTROL RELAY 11 EA 18.00 $198 22.00 $242 "Sd-dn 

SUBTOTAL $3.974 $1 980 

CONTINGENCY 10% 10% $397 10% $198 $595 

SUBTOTAL $4.371 $2 178 

WORK COMP.TAX.SOC.SFC..INS 3.50% $153 13.0% $283 

DIRECT COST $4.524 $2 461 

OVERHEAD AND PROFIT 25% $1.131 25% $615 

SUBTOTAL $5.655 $3 076 

CONSTRUCTION COST 

1AVC-59 
 vBUJl  I 

• 

ECO-M1 PREVIOUS EDITION MAY BE USED 
PAGEM1-13 



CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET      OF 
3          4 

PKOJbC1 
USDB ENERGY STUDY 

BASIS FOR ESTIMATE 

-ETED) 
GN) 

LOCATION 
FORT LEAVENWORTH, KS 

X           CODE A (NO DESIGN COMPI 
(PRELIMINARY DES 
(FINAL DESIGN) 

(SPECIFY» 

CODEB 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
CODEC 
OTHER 

DRAWING NO. 
NONE 

ESTIMATOR 
MJM 

CHECKED BY 
MAW 

ECO-M1 
QUANTITY MATERIAL LABOR TOTAL 

COST NO. 
UNITS 

UNIT 
MEAS 

PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 465 
START/STOP THE FAN COIL UNITS 
START/STOP HOT/CHILLED WATER PUMP 
EXTEND TRUNK TO NEW CONTROL PANEL 

CONTROL PANEL (JOHNSON FPU» 1 EA 2380.00 $2.380 450.00 $450 $2,830 

18 GA. TWISTED PAIR WIRE 1070 FT 0.10 $107 0.31 $332 $439 

1/2" CONDUIT 1070 FT 0.77 $824 1.95 $2.087 $2.910 

EQUIPMENT MOUNTED RELAY 4 EA 18.00 $72 22.00 $88 $160 

SUBTOTAL $3.383 $2.956 $6 339 

CONTINGENCY 10% 10% $338 10% $296 $634 

SUBTOTAL $3.721 $3 252 $R Q7T 

WORK COMP.TAX.SOC.SEC.INS 3.50% $130 13.0% $423 $553 

DIRECT COST $3.851 $3.675 $7 526 

OVERHEAD AND PROFIT 25% $963 25% $919 Hi flSC 

SUBTOTAL $4.814 $4.594 ta Ar\a 

CONSTRUCTION COST 
$9.408 1 ENG. FORM         150 

1AVC-59 

ECO-M1 PREVIOUS EDITION MAY BE USED 
PAGEM1-14 



# 

CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 
 NONE 

ECO-M1 

BUILDING 472 BASEMENT 
START/STOP THE HOT WATER 
RADIANT HEAT PUMP 
EXTEND TRUNK TO NEW CONTROL PANEL 

ESTIMATOR 

4/2/90 
BASIS FOR ESTIMATE 

SHEET      OF 
 4_   4 

.CODE A (NO DESIGN COMPLETED) 

.CODE B (PRELIMINARY DESIGN) 

.CODEC (FINAL DESIGN) 
OTHER (SPECIFY^ 

QUANTITY 
NO. 

UNITS 

CONTROL PANEL (JOHNSON FPU1 

18 GA. TWISTED PAIR WIRE 

1/2" CONDUIT 

EQUIPMENT MOUNTED CONTROL RELAY 

440 

UNIT 
MEAS 

EA 

440 

FT 

FT 

EA 

SUBTOTAL 

ICONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC..INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

MJM 
MATERIAL 

PER 
UNIT 

1930.00 

0.10 

0.77 

18.00 

10% 

3.50% 

25% 

TOTAL 

$1.930 

$44 

$339 

$18 

$2.331 

$233 

$2.564 

$90 

$2.654 

$663 

CHECKED BY 
MAW 

LABOR 
PER 
UNIT 

450.00 

0.31 

$3.317 

1.95 

22.00 

10% 

13.0% 

25% 

TOTAL 

$450 

$136 

$858 

$22 

$1.466 

$147 

$1.613 

$210 

$1.823 

$456 

$2.279 

TOTAL 
COST 

$2.380 

$180 

$1,197 

$40 

$3,797 

$380 

$4.177 

$300 

$4,477 

$1.1-19 

$5,596 

$5,596 

ECO-M1 PREVIOUS EDITION MAY BE USED 
PAGE M1-15 



ßl 

ECO-M1 

SCHEDULE AIR HANDLING EQUIPMENT 

BUILDING 463 



EC0-M1 ECONOMIC ANALYSIS 

BUILDING 
NUMBER 

STEAM CONSUMPTION ELECTRIC CONSUMPTION 
TOTAL 

SAVINGS 
($) 

BASE 
ENERGY 

(THERMS) 

ECO-M1 
LOAD 

(THERMS) 

ENERGY 
SAVINGS 
(MBTU) 

BASE 
LOAD 
(KW) 

ECO-M1 
LOAD 
(KW) 

ENERGY 
SAVINGS 
(MBTU) 

463 1.577 1.577 0 83.903 82,711 4 $51 
464 2.195 2.006 19 91.802 84,278 26 $396 
465 35,995 34.388 161 231.123 225,586 19 $891 

$1,338 



CALCULATION SHEET 

PROJECT    USDB 
ENERGY SAVINGS OPPORTUNITY SURVEY 

LOCATION 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

ECO MEASURE 
ECO-M1 

DATE 
Oct-90 

SHEET 
1 

OF 

BASIS FOR CALCULATION 

HAND 
"COMPUTER 
"CONTRACTOR BID 
"   OTHER (SPECIFY) 

COMPUTED BY 
RGB 

CHECKED BY 
MAW 

HAND CALCULATION OF ENERGY SAVINGS ASSOCIATED WITH 
NIGHT SHUT DOWN OF CHILLED WATER PUMPS 

BUILDING 463 

3 HP. MOTOR 
1 HP = 74,600 WATTS PER HOUR 
ESTIMATED PUMP SAVINGS % BASED ON COMPUTER 
SIMULATIONS OF BUILDINGS 465 AND 464 

ENERGY = HP X 74,600 WATTS/HR X 12 HR 

• 

BUILDING 

NUMBER 

PUMP 

TYPE 

ENERGY 

KW/YR 

SAVINGS 

% 

SAVINGS 

KW/YR 

SAVINGS 

MBTU / YR 

SAVINGS 

$/YR 

463 CHILLER 3612 0.33 1192 4.07 $51 

CALCULATION SHEET 



m 

0 

EC0-M2 

DRY-BULB   ECONOMIZER 
CONTROLS 



N $ DRY-BULB   ECONOMIZER   CONTROLS 

^ ENERGY   CONSERVATION   OPPORTUNITY:     ECO-M2 

VPURPOSE: 

^ This Energy Conservation Opportunity (ECO-M2) analyzes the energy savings 
associated with repairing and maintaining existing dry bulb economizer systems. 
Energy savings can be accomplished by turning off or cycling refrigeration systems 
""^lising outside air as a cooling source when outdoor temperatures are at or below 

f. This outdoor air is then mixed with room air and cooled, if necessary, to obtain 
_^ design supply air temperature. These systems monitor and respond to dry bulb 
temperatures only. The implementation of this project will not include the addition of 
any new economizer units because all building systems compatible with air side 
economizers currently have that equipment installed. 

SCOPE: 

The ECO simulation (ECO-M2) includes the reconnecting of the economizer linkage 
#and the replacement of controls for the existing dry bulb economizers. The application 

of this project was considered for 6 air handling units: building 463 (second and third 
floors), building 464 (first and second floors) and building 473 (second and third 
floors). Building 450 was not considered because it already has an operable dry bulb 
economizer system. The rest of the buildings have operable windows and their HVAC 
systems are not compatible with dry bulb economizers. 

MODELING   TECHNIQUES; 

The modeling techniques used to calculate the energy savings associated with 
implementation of this ECO were completed using the "Trace" computer simulation. 
The existing HVAC system was set up without a dry bulb economizer. The computer 
model was then run with the economizer activated at or below 68° F, durmc[jhe 
copJin^LS^asjQjnjonly^ and a new energy usage was found. The difference in energy 
usage from the two^computer runs is the energy savings that can be obtained by 
implementing ECO-M2. 

ECO   IMPLEMENTATION: 

The Air Handling Units in buildings 463, 464 and 473 have existing dry bulb 
economizer capabilities. The controls to these systems are inoperable and the 
linkages have been disconnected. In order to implement this ECO, the old controls 
must be removed and replaced and linkages must be reconnected. Also, the return 
and outside air dampers on the air handling unit in building 463, third floor, need to be 
replaced. 

ECO-M2 PAGE M2-1 



A means of air relief may also need to be provided. Possible choices are partially 
open windows, exhaust dampers or exhaust fans. For this ECO simulation, it is 
assumed that the excess air can escape the buildings. 

SUMMARY: 

The project cost, energy savings, simple payback, and savings to investment ratio 
(S.I.R.) for implementation of this ECO by building is shown in Table M2-1. This 
project cost is the construction cost as determined on the Cost Estimate Form plus 6% 
SIOH. K 

Building 
Number 

Electric 
Energy 

Savings 
(MBTU/yr.) 

Cost 
Savings 

Project 
Cost 

Simple 
Payback 

S.I.R. 

463 2.155 $27 $1,547 57.3 / 0.15 
464 15.46 .f{ $193 $1,413 7.3    / 1.20t/ 
473 5.609 - $70 $1,413 20.2 0.45 

Table M2-1 

o 
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# 

$ 1459. 
$ 88 
$ 80, 
$ 1464. 

■$ 0. 
$ 1464. 

• 

LIFE CYCLE COST ANALYSIS SUMMARY STUDY: USDBAE 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID   1.035 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   7 CENSUS'2 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOM2463 
ANALYSIS DATE:    03-31-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

UNIT COST     SAVINGS ANNUALS DISCOUNT DISCOUNTED 
FUEL $/MBTU(1)        MBTU/YR(2) SAVINGS(3)        FACTOR(4) SAVINGS(5) 

A. ELECT $ 12.44 2.155 $ 27. 8.69 235 
B- DIST $ .00 0. $ 0. 12 42 0 
C. RESID $ .00 0. $ 0 12 21 0 
D. NATG $ 4.08 0. $ 0. 11 67 0 
E-COAL $ -00 0. $ 0. 10.36 0. 

F-TOTAL 2. $ 27. $ 235. 

3. NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) $ 0 

(1) DISCOUNT FACTOR (TABLE A) 911 
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ 0. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) $ 0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 78 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1BIS = >1GOTOITEM4 
DIF3D1BIS<1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 27. 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 235. 

6. DISCOUNTED SAVINGS RATIO (SIRW5/ 1F)= 0 16 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 54.22 

ECO-M2 PAGE M2-3 



$ 1333 
$ 80 
$ 73 
$ 1337. 

-$ 0. 
$ 1337. 

LIFE CYCLE COST ANALYSIS SUMMARY STUDY- USDBAE 
.K.OTA.. *™ERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID   1.035 
INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   7 CENSUS" 2 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOM2464 
ANALYSIS DATE:    03-31-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1QX.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

FUEL 

A. ELECT $ 
B. DIST $ 
C. RESID $ 
D. NATG $ 
E. COAL $ 

FT0TAL 14. $ 187. $ 1610. 

3. NON ENERGY SAVINGS(+) / COST(-) 

UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUALS 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5) 

12.44 
.00 
.00 

4.08 
.00 

15.46 
0. 
0. 

-1.114 
0. 

$ 
$ 
$ 
$ 
$ 

192. 
0. 
0. 

-5. 
0. 

8.69 
12.42 
12.21 
11.67 
10.36 

1668. 
0. 
0. 

-58. 
0. 

A. ANNUAL RECURRING (+/-) * 
(1) DISCOUNT FACTOR (TABLE A) 911 
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ 

0. 

0. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) $ 0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 531 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)= 
C IF3D1BIS = >1GOTOITEM4 
D IF3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1D/(YEARS ECONOMIC LIFE)) $ 187. 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

6. DISCOUNTED SAVINGS RATIO (SIR)=(5 / 1F)= 1 20 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 7.15 

1610. 
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# 

M 

$ 1333 
$ 80 
$ 73 
$ 1337 
$ 0 
$ 1337 

LIFE CYCLE COST ANALYSIS SUMMARY STUDY: USDBAE 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID   1.035 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   7 CENSUS'2 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOM2473 
ANALYSIS DATE:    03-31-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1QX.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+)/COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

UNIT COST     SAVINGS ANNUALS DISCOUNT DISCOUNTED 
FUEL $/MBTU(1)       MBTU/YR(2) SAVINGS(3)       FACTOR(4) SAVINGS(5) 

A. ELECT $ 12.44 5.609 $ 70. 8.69 608 
B- DIST $ .00 0. $ 0. 12 42 0 
C. RESID $ .00 0. $ 0 12 21 0 
D. NATG $ 4.08 0. $ 0. 1167 0 
E.COAL $ .00 0. $ 0. 10.36 0. 

F-"TOTAL 6. $ 70. $ 608. 

3. NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) $ o 
(1) DISCOUNT FACTOR (TABLE A) 911 
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ 0. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) $ 0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 201 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1BIS = >1 GO TO ITEM 4 
D IF3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1D/(YEARS ECONOMIC LIFE)) $ 70. 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 608. 

6. DISCOUNTED SAVINGS RATIO (SIRW5/ 1F)= 0 45 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 19.10 
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% 

^ 

(CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 

NONE 
ECO-M2 
DRY-BULB ECONOMIZER 
CONTROLS 
BUILDING 463 ECONOMIZER 
CONTROLS FOR AHU LOCATFD  
ON SECOND FLOOR NORTHEAST ENTRY 

ELECTRIC CONTROLLER 

MIXED AIR TEMPERATURE SENSOR 

OUTSIDE AIR TEMPERATURE SENSOR 

MIXED AIR ELECTRIC DAMPER MOTOR 

BUILDING 463 ECONOMIZER 
CONTROLS FOR AHU LOCATFD 
ON THIRD FLOOR ABOVE STAIRS 

ELECTRIC CONTROLLER 

MIXED AIR TEMPERATURE SENSOR 

OUTSIDE AIR TEMPERATURE SENSOR 

MIXED AIR ELECTRIC DAMPER MOTOR 

18 X 28 RETURN AIR DAMPFR 

18 X 28 OUTSIDE AIR DAMPFR 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC..INS 

DIRECT COST 

OVERHEAD AND PROFIT 

 SUBTOTAL 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

ESTIMATOR 

4/2/90 
BASIS FOR ESTIMATE 

SHEET      OF 
1 

CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 

"OTHER (SPECIFY) 

QUANTITY 
NO. 

UNITS 
UNIT 

MEAS. 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

MJM 
MATERIAL 

PER 
UNIT 

104.00 

60.00 

60.00 

148.00 

TOTAL 

104.00 

60.00 

60.00 

148.00 

24.00 

24.00 

10% 

3.50% 

25% 

$104 

$60 

$60 

CHECKED BY 
MAW 

LABOR 
PER 
UNIT 

24.00 

19.40 

19.40 

$148 

$104 

$60 

$60 

25.00 

TOTAL 

$24 

$19 

$19 

$25 

24.00 

19.40 

$148 

$24 

$24 

$792 

$79 

$871 

$30 

$901 

19.40 

25.00 

19.25 

19.25 

$24 

$19 

$19 

$25 

$19 

$19 

10% 

13.0% 

$225 25% 

$1,126 

$214 

$21 

$235 

$31 

$266 

$67 

$333 

TOTAL 
COST 

$128 

$79 

$79 

$173 

$128 

J79_ 

$79 

$173 

$43 

$43 

$1.006 

$100 

$1.106 

$61 

$1,167 

$292 

$1,459 

$1.459 

ECO-M2 PREVIOUS EDITION MAY BE USED 
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CONSTRUCTION COST ESTIMATE 

PROJECT 
DATE PREPARED 

LOCATION 
USDB ENFRGY STUDY 

ARCHITECT/ENGINEER 
FORT LEAVENWORTH. KS 

DRAWING NO, 
 NONE 

ECO-M2 
DRY-BULB ECONOMIZER 
CONTROLS 

CLARK RICHARDSON & RIRKI IP 

BUILDING 464 ECONOMIZER" 
CONTROLS FOR AHU I OrATFn 

ESTIMATOR 

4/2/90 
BASIS FOR ESTIMATE 

SHEET      OF 
 2 3 

.CODE A (NO DESIGN COMPLETED) 

.CODE B (PRELIMINARY DESIGN) 

.CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

QUANTITY 

ON HRST FLOUH IN BARBERSHOP 

ELECTRIC CONTROLI.FR 

MIXED AIR TFMPERATURF SFMRno 

NO. 
UNITS 

OUTSIDE AIR TEMPFRATIIRE SENSOR 

MIXED AIR Fl FCTRIC DAMPFP. ynrnp 

BUILDING 464 ECONOMIZER- 

CONTROLS FOR AHU I OP.ATFn 
ON SbUJNU hLUOH IN BREAKROOM 

ELECTRIC CONTROLLER 

MIXED AIR TFMPERATURF -SENSOR 

OUTSIDE AIR TEMPERATIIRP scwcnn 

MIXED AIR Fl ECTRIC DAMPFR urn-no 

SUBTOTAL 

CONTINGENCY m«y. 

SUBTOTAI 

WORK COMPJAX.SOO RFC ,1MS 

 DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

_K-— CONSjmyCTJON_COST 
ENG. FORM 15Ö  
1AVC-59 

uusi |_ 

UNIT 
MEAS 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

MJM 
MATERIAL 

PER 
UNIT 

104.00, 

60.00 

60.00 

148.00 

104.00 

60.00 

60.00 

148.00 

10% 

3.50% 

25% 

TOTAL 

CHECKED BY 

LABOR 
MAW 

PER 
UNIT 

$104 

$60 

24.00 

19.40 

$60 

$148 

19.40 

25.00 

$104 

$60 

24.00 

19.40 

$60 

$148 

19.40 

25.00 

$744   

$74 

$818 

$29 

10% 

$847 

$212 

$1,059 

13.0% 

25% 

TOTAL 

$24 

$19 

$19 

$25 

$24 

$19 

$19 

$25 

$176 

$18 

$194 

$25 

$219 

$55 

$274 

TOTAL 
COST 

$128 

$79 

$79 

$173 

$128 

$79 

$79 

$173 

$920 

$92 

$1.012 

$54 

$1.066 

$267 

$1,333 

$1,333 

ECO-M2 PREVIOUS EDITION MAY BE USED 
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* 

# 

M 

CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH, KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 

NONE 
ECO-M2 
DRY-BULB ECONOMIZER 
CONTROLS 
BUILDING 473 ECONOMIZER 
CONTROLS FOR AHU LOCATED 
ON SECOND FLOOR HALLWAY SOUTH END 

ELECTRIC CONTROLLER 

MIXED AIR TEMPERATURE SENSOR 

4/2/90 
BASIS FOR ESTIMATE 

SHEET      OF 

ESTIMATOR 

CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

QUANTITY 
NO. 

UNITS 

OUTSIDE AIR TEMPERATURE SENSOR 

MIXED AIR ELECTRIC DAMPER MOTOR 

BUILDING 473 ECONOMIZER 
CONTROLS FOR AHU LOCATED  
ON THIRD FLOOR HALLWAY SOUTH END 

ELECTRIC CONTROL I FR 

MIXED AIR TEMPERATURE SENSOR 

OUTSIDE AIR TEMPERATURE SENSOR 

MIXED AIR ELECTRIC DAMPER MOTOR 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC.^NS 

DIRECT COST 

OVERHEAD AND PROFIT 

 SUBTOTAL 

ENG. FORM 150 
1AVC-59 

CONSTRUCTION COST 

UNIT 
MEAS. 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

MJM 
MATERIAL 

PER 
UNIT 

104.00 

TOTAL 

60.00 

60.00 

148.001 

104.00 

60.00 

60.00 

148.00 

10% 

3.50% 

25% 

CHECKED BY 
MAW 

LABOR 
PER 
UNIT 

$104 

$60 

$60 

$148 

$104 

$60 

$60 

24.00 

TOTAL 

19.40 

19.40 

25.00 

24.00 

19.40 

$148 

$744 

$74 

$818 

$29 

$847 

$212 

$1,059 

19.40 

25.00 

$24 

$19 

$19 

$25 

$24 

$19 

10% 

13.0% 

25% 

$25 

$176 

$18 

$194 

$25 

$219 

$55 

$274 

TOTAL 
COST 

$128 

$79 

$79 

$173 

$128 

$79 

$79 

$173 

$920 

$92 

$1,012 

$54 

$1,066 

$267 

$1,333 

$1.333 I 
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a 

ECO-M2 
DRY-BULB  ECONOMIZER CONTROLS 

BUILDING 463 

I 
• 

m 



EC0-M2 ECONOMIC ANALYSIS 

BUILDING 
NUMBER 

STEAM CONSUMPTION ELECTRIC CONSUMPTION 
TOTAL 

SAVINGS 
(S) 

BASE 
ENERGY 

(THERMS) 

ECO-M2 
LOAD 

(THERMS) 

ENERGY 
SAVINGS 
(MBTU) 

BASE 
LOAD 
(KW) 

ECO-M2 
LOAD 
(KW) 

ENERGY 
SAVINGS 
(MBTU) 

463 
464 
473 

1,577 
2.195 
2,407 

1.577 
2,206 
2,407 0 

83.903 
91.802 
148.420 

83.831 
88.123 
148.250 

13 
$3 . 

$152 
$7 

S162 

• 



Trane Air Conditioning Economics 
By: CIARK RICHARDSON BISKUP 
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** ** 
** TRACE   OLTRA   ANALYSIS ** 
** ** 
** by   CLARK RICHARDSCN BISKUP ** 
** ** 
*********************************************************************v******* 
*********************************************************^******************* 

V 600 
PAGE  1 

OSDB ENERGY STUDY 

IEAVENtüRTH, KANSAS 

USDB 

BRIAN SCOTT 

Weather File Cede: FTLVNWTH 
Location: LEAVENMORTH, KANSAS (USDB) 
Latitude: 39.4 (deg) 
Longitude: 94.9 (deg) 
Time Zone: 6 
Elevation: 770 (ft) 
Barometric Pressure: 29.1 (in. Hg) 

Summer Clearness Number: 0.95 
Winter Clearness Number: 0.95 
Summer Design Dry Bulb: 96 (F) 
Summer Design Wet Bulb: 77 (F) 
Winter Design Dry Bulb: 3 <F) 
Summer Ground Relectance: 0.20 

Winter Ground Relectance: 0.20 

Air Density: 
Air Specific ffeat: 
Density-Specific Heat Prod: 
Latent Heat Factor: 
Enthalpy Factor: 

0.0739 (Lbm/cuft) 
0.2444 (Btu/lbn/F) 
1.0837 (Btu-min. /hr/cuft/F) 
4,770.2 (Btu-min./hr/cuft/lbm) 
4.4333 (Btu-min./hr/cuft) 

Design Simulation Period: May     To October 
System Simulation Period: January  To December 
Cooling Load Methodology:    CLTD/CLF (TFM) 

Tine/Date Program was Run: 
Dataset Name: 

15:11:24   9/19/90 
463-AM .TM 



Trane Air Conditioning Economics 
3y: CLARK RICHARDSON BISKüP 

AIRFLOW - ALTERNATIVE 3 
ECO M2:    DRY-BULB ECOCMIZER CONTROLS 

(Design Airflow Quantities) 

Auxil. 
Supply 

Rccm 
Exhaust Cutside Cooling Heating Fetum Exhaust 

System   System Airflow Airflow Airflow Airflow Airflow Airflow Airflow 
Number       Type (Cfin) (Cfin) (Cfin) (Cfin) (Cfin) (Cfin) (Cfin) 

1 FC 0 200 200 200 0 0 58 
2 FC 0 630 630 630 0 0 45 
3 FC 0 1,580 1,580 1,580 0 0 265 
4 FC 0 600 600 600 0 0 45 
5 FC 0 300 300 300 0 0 99 
6 SZ 0 2,280 2,280 2,280 2,280 0 559 
7 SZ 0 2,690 2,690 2,690 2,690 0 673 

Totais 0 8,280 8,280 8,280 4,970 0 1,743 

CAPACITY - ALTERNATIVE 3 
ECO M2: DRY-BULB ECOCMIZER CONTROLS 

V 600 
PAGE 

-SYSTEM      SUMMARY 
(Design Capacity Quantities) 

Cooling ffeating 
Main Sys. Aux. Sys. Opt. Vent 

System System Capacity Capacity Capacity 
Nuttber      Type       (Tons)        (Tons)        (Tons) 

1 FC 
2 FC 
3 FC 
4 FC 
5 FC 
6 SZ 
7 SZ 

Totais 

Cooling Main Sys. Aux. Sys. Preheat 
Totals Capacity Capacity Capacity 
(Tens) (Btuh) (Btuh) (Btuh) 

0.4 0.0 0.0 0.4 -10,000 
0.8 0.0 0.0 0.8 0 
3.7 0.0 0.0 3.7 -66,910 
1.3 0.0 0.0 1.3 -30,000 
0.7 0.0 0.0 0.7 -15,000 
6.3 0.0 0.0 6.3 -130,000 
3.3 0.0 0.0 3.3 -165,000 
2.5 0.0 0.0 22.5 -416,910 

0 
-2,561 

0 
0 
0 
0 
0 

-2,561 

Reheat Hunidif. Opt. Vent 
Capacity Capacity Capacity 

(Btuh)   (Btuh)   (Btuh) 

Heating 
Totals 
(Btuh) 

-10,000 
-2,561 

-66,910 
-30,000 
-IS,000 

-130,000 
-165,000 
-419,471 



träne Air Conditioning Eooncmics V 600 
By: CIARK RICHARDSON BISKDP PAGE  3 

EN3INEERIM3 CHECKS - ALTERNATIVE 3 
ECO M2: DRY-BULB SCCNCMTZER CONTROLS 

ENGINEERING      CHECKS 

Peroent  Cooling  — Heating  
System           Main/       System Outside Can/ CSn/ Sq Ft Btuh/ CSn/ Btuhy Floor Area 
Number Auxiliary           Type Air Sq Ft Ton /Ton SqFt SqFt SqFt SqFt 

1 Main EC 0.00 1.02 480.0 470.4 25.51 1.02 -51.02 196 
2 Main FC 0.00 1.76 794.1 450.0 26.67 1.76 -7.17 357 
3 Main PC 0.00 1.76 429.3 244.0 49.18 1.76 -74.51 898 
4 Main PC 0.00 1.13 450.0 396.7 30.25 1.13 -56.71 529 
5 Main FC 0.00 0.90 450.0 502.5 23.88 0.90 -44.78 335 
6 Main SZ 0.00 1.00 336.6 336.7 35.64 1.00 -56.99 •. 2,281 
7 Main SZ 0.00 1.18 305.1 258.7 46.38 1.18 -72.34 2,281 



Trane Air Conditioning Econaiu.es 

By: CLARK RICHARDSON BISKUP 
V S00 

PAGE 

System Block FC - FAN COIL 

************************* ccoLING COIL PEAK ****************** 

Peaked at Time =>        Mo/Hr: 7/15 

Outside Air =>       OADB/WB/HR: 96/ 77/112.0 

*************** Q£ SPACE PEAK ************ HEATING COIL PEAK ******** 

• 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Poof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total=> 

Internal Loads 
Lights 
People 
MLsc 
Sub Total=> 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Bet. Fan Heat 
Duct Heat Pkup 
OV/DNDR Sizing 
Exhaust Heat 
Teiminal Bypass 

Grand Total=> 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 
0 

1,666 
444 

3,265 
0 
0 

3,349 
8,725 

311 
388 

0 
699 
678 

0 

10,102 

Pet. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 

470 

470 

208 

0 
208 

-678 
0 

16 
0 

0 
0 

16 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 

1,666 
444 

3,736 
0 
0 

3,349 
9,195 

519 
388 

0 
907 

0 
0 

123 
16 

0 
0 
0 
0 

Percnt 
Of Tot 

(%) 
0.00 
0.00 
0.00 

16.27 
4.34 

36.48 
0.00 
0.00 

32.71 
89.79 

5.07 
3.79 
0.00 
8.85. 

' 0.00 
0.00 
1.20 
0.16 
0.00 
0.00 
0.00 
0.00 

M3/Hr: 7/15 * Mo/Hr: 13/ 1 

CADB: 96 * 
* 

CADB: 3 

Space Percnt * Space Total Percnt 

Sensible Of Tot * Sensible Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 ' 0 0.00 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

1,666 21.65 * 0 0 0.00 

444 5.77 * . -1 943 -1 943 10.80 

3,265 42.44 * -9 032 -10 548 58.67 

0 0.00 * 0 0 0.00 

0 0.00 * -1 404 -1 404 7.81 

1,131 14.70 * -4 085 -4 085 22.72 

6,507 84.57 * 
* 

-16 464 -17 980 100.00 

311 4.05 * 0 0 0.00 

198 2.57 * 0 0 0.00 

0 0.00 * 0 0 0.00 

509 6.62 * 0 0 0.00 

.678 8.81 * -1,516 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

10,240    100.00 7,694       100.00 -17,980 -17,980     100.00 

-COOLING COIL SELECnON- -AREAS- 

Main Clg 

Aux Clg 

Opt Vent 

Totals 

Total Capacity  Sens Cap. Coil Airfl   Entering DB/KB/KR    Leaving DB/WB/KR    Gross Total   Glass (sf)  (%) 
(Tons) 

0.4 

0.0 

0.0 

0.4 

(Man) 

5.0 

0.0 

0.0 

5.0 

(fcbh) 

3.8 

0.0 

0.0 

(cfra) 

200 

0 

0 

Deg F 

78.2 

0.0 

0.0 

Deg F 

61.2 

0.0 

0.0 

Grains 

55.9 

0.0 

0.0 

Deg F 

42.1 

0.0 

0.0 

Deg F 

41.1 

0.0 

0.0 

Grains 

37.7 

0.0 

0.0 

Floor 

Part 

ExFlr 

Roof 

Wall 

196 

0 

27 

0 

393 

0 

12 

-HEATING COIL SELECTTCN- -AIBFIOWS (cfm)- —ENGINEERING CHECKS- 

Main Htg 

Aux Htg 

Preheat 

Reheat 

Humidif 

Opt Vent 

Total 

Capacity  Coil Airfl  Ent   Lvg 

(MA) 

-10.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-10.0 

(cfm) 

200 

0 

200 

0 

0 

0 

Deg F 

68.0 

0.0 

68.0 

0.0 

0.0 

0.0 

Deg F 

151.0 

0.0 

41.9 

0.0 

0.0 

0.0 

Type 

Vent 

Infil 

Supply 

Mincrm 

Return 

Exhaust 

Km Exh 

Auxil 

Cooling  Heating   Clg % QA 

0 

58 

200 

200 

200 

58 

58 

0 

0 

58 

200 

200 

200 

0 

0 

Clg Cfm/Sqft 

Clg Cfm/Ton 

Clg Soft/Ton 

Clg Btuh/Sqft 

No. People 

Htg % OA 

Htg Cfin/ScFt 

0.0 

1.02 

480.00 

470.40 

25.51 

1 

0.0 

1.02 

—TEMPERATURES (F)  

Type  Clg  Htg 

SADB 

Plenum 

Return 

Ret/CA 

Runarnd 

Fn MtrTD 

Fn BldlD 

42.5 

88.9 

78.0 

73.0 

73.0 

0.1 

0.1 

Htg Btuh/ScFt  -51.02   Fn Frict  0.4 

151.0 

43.5 

68.0 

68.0 

68.0 

0.0 

0.0 

0.0 



Trane Air Conditioning Economics 

By: CLARK RICHARDSON 3ISKÜP 

V 600 

PAGE  5 

System Block FC FAN COIL 

************************* adeems COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time = 

Outside Air =-> 
Sto/Hr:    7/15 

QADB/WB/HR:    96/ 77/112.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Poof Cond 
ftl-agg Solar 
Glass Cond 
Wall Ccnd 
Partition 
Exposed Floor 
Infiltration 
Sub Total=> 

Internal Loads 
Limits 
People 
Misc 
Sub Total=> 

Ceiling Load 

Outside Air 

Sup. Fan Heat 

Ret. Fan Heat 

Duct Heat Pkup 

OV/UNDR Sizing 

Exhaust Heat 

Terminal Bypass 

Space 

Sens.+Lat. 

(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

2,786 

2,786 

319 

840 

0 

1,659 

546 

0 

Bet. Air 

Sensible 

(Btuh) 

0 

0 

0 

0 

0 

0 

546 

0 

546 

-546 

0 

50 

0 

0 

0 

Pet. Air 

Latent 

(Btuh) 

Net 

Total 

(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

2,786 

2,786 

1,365 

840 

0 

2,205 

0 

0 

386 

50 

0 

0 

0 

0 

Percnt 

Of Tot 

(%) 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

51.33 

51.33 

25.15 
15.48 
0.00 

40.63 
0.00 
0.00 
7.12 
0.93 
0.00 
0.00 
0.00 
0.00 

Mo/Hr: 7/15 * Mo/Hr: 13/ 1 

OADB: 96 * 
* 

OADB: 3 

Space Percnt * Space Total Percnt 

Sensible Of Tot * Sensible   Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 - 0 0.00 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

2,054 52.95 * -7,418 -7,418 132.63 

2,054 52.95 * 
* 

-7,418 -7,418 132.63 

819 21.11 * 819 1,365 -24.41 

460 11.86 * 460 460 -8.22 

0 0.00 * 0 0 0.00 

• 1,279 32.97 * 1,279 1,825 -32.63 

546 14.08 * 546 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

Grand Total=> 4,991 50 5,428 100.00 * 3,879   100.00 -5,593 -5,593  100.00 

-COOLING COIL SELECTTCN- 

Main Clg 

Aux Clg 

Opt Vent 

Totals 

Total Capacity  Sens Cap. Coil AirfL 

(Tons) 

0.3 

0.0 

0.0 

0.8 

(fchh) 

9.5 

0.0 

0.0 

9.5 

OXbh) 

7.6 

0.0 

0.0 

(cfm) 

Entering DB/WB/HR 

Ceg F 

630   78.2 

0   0.0 

0   0.0 

Deg F 

70.2 

0.0 

0.0 

Grains 

101.3 

0.0 

0.0 

Leaving DB/HB/HR 

Ceg F 

71.9 

0.0 

0.0 

Deg F 

66.1 

0.0 

0.0 

Grains 

89.8 

0.0 

0.0 

Gross Total 

-AREAS- 

Flcor 

Part 

ExFlr 

Roof 

Wall 

Glass (sf)  (%) 

357 

0 

0 

0 

0 

-HEATING COIL SELECTICN- -AIRFLOHS (cfm)- 

N&in Htg 

Aux Htg 

Preheat 

Reheat 

Humidif 

Opt Vent 

Total 

Capacity  Coil AirfL  Ent   Lvg 

(Kbh) 

0.0 

0.0 

-2.6 

0.0 

0.0 

0.0 

-2.6 

(cfin) 

630 

0 

630 

0 

0 

0 

Deg F 

71.3 

0.0 

68.0 

0.0 

0.0 

0.0 

Deg F 

76.2 

0.0 

71.8 

0.0 

0.0 

0.0 

Type 

Vent 

Infil 

Supply 

Mincfm 

Return 

Exhaust 

Rm Exh 

Auxil 

Cooling  Heating   Clg % OA 

0 

105 

630 

630 

630 

105 

45 

0 

0 
105 
630 
630 
630 

0 
0 

—ENGINEERING CHECKS— 
0.0 

Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg 3tuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/Scft 

1.76 
794.12 
450.00 
26.67 

2 
0.0 

1.76 

-TEMPERATURES   (F)  
Type       Clg       Htg 

SADB 

Plenum 

Return 

Ret/OA 

Runarnd 

Fn MtrTD 

Fn BldTD 

72.3 

82.3 

78.0 

78.0 

78.0 

0.1 

0.1 

Htg Btuh/SdFt  -7.17  Fn Frict  0.4 

76.2 

72.8 

68.0 

68.0 

68.0 

0.0 

0.0 

0.0 
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V 600 

PAGE 

System Slock FC - FAN COIL 

************************* oCOLTNG COIL PEAK *****' 

Peaked at Time =»>        to/Hr: 7/15 

Outside Air =~>       QADB/WB/HR: 96/ 77/112 

*************************** 

Envelope Loads 

Skylite Solr 

Skylite Cand 

Roof Cond 

Glass Solar 

Glass Cond 

Hall Cond 

Partition 

Exposed Fleer 

Infiltration 

Sub Total=> 

Internal Loads 

Lights 

People 

Misc 

Sub Total—> 

Ceiling Load • 

Outside Air 

Sup. Fan Heat 

Ret. Fan Heat 

Duct Heat Pkup 

OV/UNDR Sizing 

Exhaust Heat 

Terminal Bypass 

Grand Total=> 

Space 

Sens.+Lat. 

(Btuh) 

0 

0 

0 

5,753 

1,451 

3,260 

0 

0 

42,738 

53,203 

3,276 

1,288 

0 

4,564 

2,597 

0 

60,364 

Ret. Air 

Sensible 

(Btuh) 

0 

0 

0 

0 

0 

412 

412 

2,184 

0 

2,184 

-2,597 

0 

126 

0 

0 

0 

126 

Ret. Air 

Latent 

(Btuh) 

Net 

Total 

(Btuh) 

0 

0 

0 

5,753 

1,451 

3,673 

0 

0 

42,738 

53,616 

5,461 

1,288 

0 

6,748 

0 

0 

969 

126 

0 

0 

0 

0 

Percnt 

Of Tot 

(%) 
0.00 

0.00 

0.00 

9.36 

2.36 

5.98 

0.00 

0.00 

69.54 

87.24 

8.89 

2.10 

0.00 

10.98 

0.00 

0.00 

1.58 

0.20 

0.00 

0.00 

0.00 

0.00 

CLG SPACE PEAK *** ***** **** HEATE* G COIL PEAK ' 'icfrtcfcicicit 

Mo/Hr: 7/15 * Ma/Hr: 13/ 1 
OADB: 96 * OADB:       3 

Space Percnt * Space Total Percnt 
>ensible Of Tot * Sensible Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 -    0 0.00 
0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 

5,753 14.94 * 0 0 0.00 
1,451 3.77 * -6,346 -6,346 6.51 
3,260 8.47 * -13,163 -16,719 17.15 

0 0.00 * 0 0 0.00 
0 0.00 * -3,120 -3,120 3.20 

21,457 55.71 * -77,482 -77,482 79.46 
31,922 82.89 * -100,111 -103,667 106.31 

3,276 8.51 * 3,276 5,461 -5.60 
718 1.86 * 690 690 -0.71 

0 0.00 * 0 0 0.00 
3,994 10.37 * 3,966 6,151 -6.31 
2,597 6.74 •* -1,372 0 0.00 

0 0.0Ö * 0 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

0 0.00 * 0 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

61,459 100.00 * 38,512   100.00 -97,517 -97,517  100.00 

-COOLING COIL SELECTTCN- 

üfein Clg 

Aux Clg 

Opt Vent 

Totals 

Total Capacity  Sens Cap. Coil Airfl   Entering DB/WB/HR 
(Tons) 

3.7 

0.0 

0.0 

3.7 

(Msh) 

44.2 

0.0 

0.0 

44.2 

(1th) 

28.5 

0.0 

0.0 

(cm) Deg F 

1,580 78.2 

0 0.0 

0 0.0 

Deg F 

66.9 

0.0 

0.0 

Grains 

83.6 

0.0 

0.0 

Leaving DB/WB/HR 

Deg F 

55.1 

0.0 

0.0 

Deg F 

54.4 

0.0 

0.0 

Grains 

63.7 

0.0 

0.0 

Gross Total 

-AREAS— 

Floor 

Part 

ExFlr 

Roof 

Wall 

Glass (sf)  (%) 

898 

0 

60 

0 

885 

0 

156 

0 

18 

-HEATING COIL SELECTION- -ATRFICWS  (cfm)- —ENGINEERING CHECKS—        —TEMPERATURES   (F) - 

Main Htg 
Aux   Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity     Coil Airfl     Ent       Lvg 
(Mil) 
-66.9 

0.0 
0.0 
0.0 
0.0 
0.0 

-66.9 

(cfrti) 
1,580 

0 
1,580 

0 
0 
0 

Deg F 
68.0 
0.0 

68.0 
0.0 
0.0 
0.0 

Deg F 
125.0 

0.0 
54.9 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
5m Exh 
Auxil 

Cooling       Heating Clg % OA 
0 

1,100 
1,580 
1,580 
1,580 
1,100 

265 
0 

0 
1,100 
1,580 
1,580 
1,580 

0 
0 

Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqrt/Tan 
Clg Btuh/Sqft 
No. People 
Htg % CA 
Htg Cfm/Scft 

0.0 
1.76 

429.35 
244.02 
49.18 

3 
0.0 

1.76 

Type       Clg       Htg 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn MtrJD 
Fn BldlD 

55.5 
87.1 
78.0 
78.0 
78.0 
0.1 
0.1 

Htg Btuh/Scft     -74.51       Fn Frict     0.4 

125.0 
63.2 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 



Trane Air Conditioning Economics 
By: CLARK RICHARDSON BISKÜP 

V 600 
PAS: 

System           4 I älock FC -   FAN COIL 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATXM3 COIL PEAK ******** 

Peaked at Time ■» > tto/Hr:   7/16 * Ma/Hr:   7/16 * fcb/Hr: 13/ 1 

Outside Air => OADB/WB/HR:    96/ 75/105.0 * QSDB:    96 * 
* 

OADB:     3 

Space Ret. Air Bet. Air Net Percnt * Space Percnt * Space Total Percnt 

Sens.+Lat. Sensible Latent Total Of Tot * Sensible Of Tot * Sensible Sensible Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (%) * (Btuh) (%) * (Btuh) (Btuh) (%) 
Skyiite Solr 0 0 0 0.00 * 0 0.00 * 0 -     0 0.00 

Skyiite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Hoof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Solar 5,933 0 5,933 25.14 * 5,933 32.71 * 0 0 0.00 

Glass Cond 1,058 0 1,058 4.48 * 1,058 5.83 * -4, 656 -4,656 15.08 

Wall Cond 3,010 532 3,542 15.01 * 3,010 16.60 * -10, 752 -13,300 43.06 

Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 

Exposed Floor 0 0 0.00 * 0 0.00 * -1, 872 -1,872 6.06 

Infiltration 7,547 7,647 32.40 * 2,977 16.41 * -11, 059 -11,059 35.80 

Sub Total=> 17,649 532 18,180 77.02 * 12,979 71.55 * -28, 339 -30,887 100.00 

Internal Loads * * 
Lights 1,157 778 1,945 8.24 * 1,167 6.44 * 0 0 0.00 

People 785 785 3.32 * 405 2.23 * 0 0 0.00 

MLsc 2,278 0 0 2,278 9.65 * 2,278 12.56 * 0 0 O.OO 

Sub Total=»»> 4,230 778 0 5,008 .21.22 * 3,850 21.23 * 0 0 0.00 

Ceiling load 1,310 -1,310 0 0.00 * 1,310 7.22 * -2, 548 0 0.00 

Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 

Sup. Fan Heat 368 1.56 * 0.00 * 0 0.00 

Ret. Fan Heat 48 48 0.20 * 0.00 * 0 0.00 

Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 

OV/DNDR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 

Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 

Terminal Bypass 0 0 0 0.00 * 0.00 * 
* 

0 0.00 

Grand Total=> 23,189 48 0 23,604 100.00 * 18,139 100.00 * -30, 887 -30,887 

AREAS——-— 

100.00 

Total Capacity Sens Cap.    Coil Airfl         Entering DB/WB/HR Leaving DB/WB/HR Gross Total Glass   (sf) <%> 
(Tons) (tfch) (Mil) (cfm) Deg F   Deg F   Grains Deg F   Deg F Grains Floor 529 

tain Clg           1.3 16.0 12.5 600 78.2      62 .4       61 .4 49.7     48.6 50.7 Part 0 

Aux   Clg           0.0 0.0 0.0 0 0.0       0 .0         0 .0 0.0       0.0 0.0 ExFlr 36 

Opt Vent           0.0 0.0 0.0 0 0.0       0 .0         0 .0 0.0       0.0 0.0 Roof 0 0       0 

Totals               1.3 16.0 Hall 538                 114     21 

V* ffv» ■ i Mi.H.'i i-rvr»  rwt~vc— —TEMPERATURES (F)  

Capacity     Coil Airfl.     Ent Lvg Type        Cooling Heating        Clg % OA 0.0 Type       Clg Htg 

(Mai) (crm) Deg F Deg F Vent 0 0       Clg Cfm/Sqft 1.13 SADB            50.1 115.5 

t&in Htg           -30 0 600 68.0 115.5 Infil 157 157       Clg Cfin/Ton 450.00 Plenum       85.8 52.8 

Aux   Htg              0 0 0 0.0 0.0 Supply 600 600       Clg Sqft/Ton 396.75 Return       73.0 68.0 

Preheat                0 0 600 68.0 49.5 Mincfm 600 600       Clg 3tuh/Sqft 30.25 Ret/CA       78.0 68.0 

Reheat                  0 0 0 0.0 0.0 Return 600 600       No. People 2 Runarnd     78.0 68.0 

Humidif                0 0 0 0.0 0.0 Exhaust 157 0       Htg % OA 0.0 Fn MtrTD     0.1 0.0 

Opt Vent               0 0 0 0.0 0.0 Rm Exh 45 0       Htg Cfm/SqFt 1.13 Fn BldlD     0.1 0.0 

Total                 -30 0 Auxil 0 0       Htg Btuh/SdFt -56.71 Fn Frict     0.4 0.0 
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System Block FC -   FAN COIL 

************************* COOLING COIL PEAK ******************************** CLG SPAZE PEAK ************ HEATBG COIL PEAK ******** 
Peaked at Time «■ 
Outside Air => 

Mo/Hr: 
OADB/WB/HR: 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Poof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total=> 

Internal Loads 
Lights 
People 
Misc 
Sub Total=> 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OVAJNDR Sizing 
Exhaust Heat 
Texminal Bypass 

Sens.+Lat. 
(Btuh) 

0 
0 
0 

1,699 
315 
915 

0 
0 

4,402 
7,332 

1,229 
771 

0 
•    2,000 

942 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 

123 

123 

819 

0 
819 

-942 
0 

24 
0 

0 
0 

7/14 
96/ 77/112.0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 

1,699 
.    315 
1,038 

0 
0 

4,402 
7,455 

2,048 
771 

0 
2,819 

0 
0 

184 
24 

0 
0 
0 
0 

Percnt 
Of Tot 

(%) 
0.00 
0.00 
0.00 

16.21 
3.01 
9.91 
0.00 
0.00 

42.00 
71.12 

19.54 
7.36 
0.00 

26.89 
0.00 
0.00 
1.75 
0.23 
0.00 
0.00 
0.00 
0.00 

M3/Hr: 7/14 * tfc/Hr: 13/ 1 

OADB: 96 * 
* 

OADB:  3 

Space Percnt * Space Total Percnt 

Sensible Of Tot * Sensible Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

1,699 23.06 * 0 0 0.00 

315 4.28 * -1,445 -1,445 10.61 

915 12.42 * -3,362 -4,162 30.56 

0 0.00 * 0 0 0.00 

0 0.00 * -1,040 -1,040 7.64 

1,377 25.48 * -6,973 -6,973 51.20 

4,807 65.24 * 
* 

-12,820 -13,620 100.00 

1,229 16.67 * 0 0 0.00 

391 5.31 * 0 0 0.00 

0 0.00 * 0 0 0.00 

1,620 21.98 * 0 0 0.00 

942 12.78 * -800 0 0.00- 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

' 0.00 * 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

Grand Total= 10,273 24 10,481    100.00    * 7,369       100.00    * -13,620 -13,620     100.00 

t&in Clg 
Aux Clg 
Cot Vent 
Totals 

Total Capacity 
-COOLING COIL SELECnCN- -AREAS- 

(Tons) 

0.7 

0.0 

0.0 

0.7 

(fcbh) 

8.0 

0.0 

0.0 

8.0 

Sens Cap. 

(tfch) 

5.8 

0.0 

0.0 

Coil AirfiL 

(cfm) 

300 

0 

0 

Entering DB/WB/KR 

Deg F Deg F Grains 

55.1   74.6 

0.0   0.0 

0.0   0.0 

78.2 

0.0 

0.0 

Leaving DB/WB/HR 

Deg F Deg F Grains 

55.0  54.2   63.3 

0.0   0.0   0.0 

0.0   0.0   0.0 

Gross Total 

Floor 335 

Part 0 

ExFlr 20 

Boor 0 

Hall      290 

Glass (sf)  (%) 

0 

35 

0 

12 

-HEATING COIL SELECTION- 

Main Htg 

Aux Htg 

Preheat 

Reheat 

Humidif 

Cot Vent 

Total 

Capacity 

(Kfch) 

-15.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-15.0 

Coil Airfl 

(cSn) 

300 

0 

300 

0 

0 

0 

Ent 

Deg F 

68.0 

0.0 

68.0 

0.0 

0.0 

0.0 

Lvg 

Deg F 

109.9 

0.0 

54.8 

0.0 

0.0 

0.0 

Type 

Vent 

Infil 

Supply 

Mincfm 

Return 

Exhaust 

Rn Exh 

Auxil 

-AIRFLOWS (cfm)- 

Cooling 

0 

99 

300 

300 

300 

99 

99 

0 

Heating 
0 

99 

—ENGBEEROG CHECKS—        —TEMPERATURES   (F)- 

300 
300 
300 

0 
0 
0 

Clg % CA 
Clg Cfm/Sqft 
Clg Cfin/Ton 
Clg Sgrt/Ton 
Clg Btuh/Sqft 
tto. People 
Htg % OA 
Htg Cfm/SoFt 
Htg Btuh/Scft 

0.0 
0.90 

450.00 
502.50 
23.38 

2 
0.0 

0.90 
-44.78 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runamd 
Fn üfcrlD 
Fn aidID 
Fn Frict 

Clg 
55.3 
36.9 
78.0 
78.0 
78.0 
0.1 
0.1 
0.4 

Htg 
109.9 

60.5 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 
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System Peak SZ SINGLE ZCNE 

************************** COOLING COIL PEAK ********************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time =—> 

Outside Air => 
Mo/Hr: 

OADB/WB/HR: 

Envelope Loads 

Skylite Soir 

Skylite Cond 

Roof Cond 

Glass Solar 

Glass Cond 

Wall Cond 

Partition 

Exposed Floor 

Infiltration 

Sub Total—> 

Internal Loads 

Lights 

People 

MLsc 

Sub Total=> 

Ceiling Load 

Outside Air 

Sup. Fan Heat 

Ret. Fan Heat 

Duct Heat Pkup 

OV/UNDR Sizing 

Exhaust Heat 

Terminal Bypass 

Space 

Sens.+Lat. 

(Btuh) 

0 

0 

0 

18,068 

4,015 

2,711 

0 

0 

25,366 

50,160 

9,182 

3,878 

7,818 

20,878 

7,097 

0 

-16,230 

Ret. Air 

Sensible 

(Btuh) 

0 

0 

0 

0 

0 

975 

975 

6,122 

0 

6,122 

-7,097 

0 

363 

0 

0 

0 

7/15 

96/ 77/112.0 

Ret. Air 

Latent 

(Btuh) 

Net 

Total 

(Btuh) 

0 

0 

0 

18,068 

4,015 

3,687 

0 

0 

25,366 

51,136 

15,304 

3,878 

7,818 

27,000 

0 

0 

2,795 

363 

0 

-16,230 

0 

0 

Percnt 

Of Tot 

(%) 
0.00 

0.00 

0.00 

27.77 

6.17 

5.67 

0.00 

0.00 

38.99 

78.59 

23.52 

5.96 

12.02 

41.50 

0.00 

0.00 

4.30 

0.56 

0.00 

-24.95 

0.00 

0.00 

Mo/Hr: 7/15 * Ma/Hr: 13/ 1 
OADB: 96 * 

if 

i OADB:      3 

Space Percnt * Space Total Percnt 
Sensible Of Tot * Sensible Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * ■ 0 '    0 0.00 
0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 

18,068 39.69 * 0 0 0.00 
4,015 8.82 * . -17,556 -17,556 24.26 
2,711 5.96 * -9,374 -15,511 21.43 

0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 

10,384 23.91 it -39,305 -39,305 54.31 
35,679 78.37 * -66,234 -72,372 100.00 

9,182 20.17 * 0 0 0.00 
1,978 4.34 * 0 • 0 0.00 
7,818 17.17 * 0 0 0.00 

18,978 41.69 * 0 0 0.00 
7,097 15.59 * -6,137 0 o:oo 

0 0.00 * 0 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

-16,230 -35.65 * 0 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

Grand Total=> 61,905 363 65,064 100.00 * 45,524   100.00 * -72,372 -72,372  100.00 

-COOLING COIL SEIECTICN- -AREAS- 

Main Clg 

Aux Clg 

Cpt Vent 

Totals 

Total Capacity  Sens Cap. Coil Airfl   Entering DB/WB/HR    leaving DB/WB/HR    Gross Total   Glass (sf)  (%) 
(Tons) 

6.8 

0.0 

0.0 

6.8 

(fcbh) 

81.3 

0.0 

0.0 

81.3 

(MA) 

64.9 

0.0 

0.0 

(cfin) 

2,280 

0 

0 

Deg F 

78.0 

0.0 

0.0 

Dag F 

64.9 

0.0 

0.0 

Grains 

73.9 

0.0 

0.0 

Deg F 

58.4 

0.0 

0.0 

Deg F 

53.0 

0.0 

0.0 

Grains 

52.9 

0.0 

0.0 

Floor 

Part 

ExFlr 

Roof 

Wall 

,281 

0 

0 

0 

1,752 

0 

430 

0 

25 

-HEATING COIL SELECIICN- -AIRFLCWS   (cfm)- —ENGINEERING CHECKS—        —TEMPERATORES   07)- 

tedn Htg 
Aux   Htg 
Preheat 
Reheat 
Hunidif 
Cpt Vent 
Total 

Capacity     Coil Airfl     Ent       Lvg 
(Mil) 
-130.0 

0.0 
0.0 
0.0 
0.0 
0.0 

-130.0 

(cfin) 
2,280 

0 
2,280 

0 
0 
0 

Deg F 
68.0 
0.0 

68.0 
0.0 
0.0 
0.0 

DegF 
97.3 
0.0 

58.4 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
MincSn 
Return 
Exhaust 
Rm Exh 
Auxil 

Cooling       Heating Clg % GA 
0 

558 
2,280 
2,280 
2,279 
2,280 

559 
0 

0 
558 

2,280 
2,280 
2,280 

0 
0 

Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 

0.0 
1.00 

336.55 
336.70 
35.64 

10 
0.0 

1.00 

Type       Clg       Htg 
SADB 
Plenum 
Return 
Ret/OA 
Runamd 
Fn MtrlD 
Fn BldlD 

59.6 
87.8 
78.0 
73.0 
78.0 
0.1 
0.2 

Htg Btuh/SqFt     -56.99       Fn Frict     0.7 

97.3 
59.5 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 
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System Peak SZ - SIN3I£ ZONE 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time —> 

Outside Air -=> 
MD/Hr: 

OADB/WB/HR: 

7/15 

96/ 77/112.0 

Envelope Loads 

Skylite Solr 

Skylite Cond 

Roof Cond 
i^i .a «sq Solar 

Glass Cond 

Wall Cond 

Partition 

Exposed Floor 

Infiltration 

Sub Total=> 

Internal Tryyis 

Lights 

People 

Misc 

Sub Total=> 

Ceiling Load 

Outside Air 

Sup. Fan Heat 

Ret. Fan Heat 

Duct Heat Pkup 

CV/DNDR Sizing 

Exhaust Heat 

Terminal Bypass 

Sens.+Lat. 

(Btuh) 

0 

0 

20,531 

9,108 

2,361 

7,560 

0 

0 

30,684 

70,245 

12,451 

6,593 

7,800 

26,843 

0 

0 

-22,146 

Bet. Air 

Sensible 

(Btuh) 

0 

0 

0 

o" 
0 

0 

4,980 

0 

4,980 

0 

0 

429 

0 

0 

0 

Ret. Air 

Latent 

(Btuh) 

Net 

Total 

(Btuh) 

0 

0 

20,531 

9,108 

2,361 

7,560 

0 

0 

30,684 

70,245 

17,431 

6,593 

7,800 

31,823 

0 

0 

3,298 

429 

0 

-22,146 

0 

0 

Percnt 

Of Tot 

(%) 
0.00 

0.00 

24.54 

10.89 

2.82 

9.04 

0.00 

0.00 

36.68 

83.98 

20.34 

7.88 

9.32 

38.04 

0.00 

0.00 

3.94 

0.51 

0.00 

-26.48 

0.00 

0.00 

Mo/Hr: 7/15 * Mo/Hr: 13/ 1 

OADB: 96 * 
* 

OADB:  3 

Space Percnt * Space Total Percnt 

Sensible Of Tot * Sensible Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

20,531 37.88 * -20,375 -20,375 0.00 

9,108 16.81 * 0 0 0.00 

2,361 4.36 * -10,325 -10,325 9.88 

7,560 13.95 * -26,278 -26,278 25.14 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

13,167 24.30 * -47,546 -47,546 45.49 

52,727 97.29 * -104,523 -104,523 100.00 

12,451 22.97 * 0 0 0.00 

3,363 6.20 * 0 0 0.00 

7,800 14.39 * 0 0 0.00 

23,613 43.57 * 0 0 0.00 

0 0.00 * 0' 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

-22,146 -40.87 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

Grand Total=> 74,942 5,409 83,649 100.00 54,194   100.00 -104,523   -104,523  100.00 

-CCOLIN3 COIL SELECTICN- -AREAS- 

Maia Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity     Sens Cap.    Coil AirfL Entering DB/HB/HR Leaving DB/WB/HR Gross Total Glass  (sf)     (%) 
(Tons) 

3.3 
0.0 
0.0 

(Hah) 
105.8 

0.0 
0.0 

105.8 

(Man) 
85.0 
0.0 
0.0 

(cfm) Deg F 
2,690 78.0 

0 0.0 
0 0.0 

Deg F 
64.9 
0.0 
0.0 

Grains 
73.9 
0.0 
0.0 

Deg F 
58.3 
0.0 
0.0 

Deg F 
51.6 
0.0 
0.0 

Grains 
47.9 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

2,281 
0 
0 

3,014 
2,112 

0 
253 

0 
12 

-HEATING COIL SELECTICN- -ATRFLCWS  (cfm)- 

Main Htg 
Aux   Htg 
Preheac 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity     Coil AirfL     Ent       Lvg 
(MA) 
-165.0 

0.0 
0.0 
0.0 
0.0 
0.0 

-165.0 

(cfm) 
2,690 

0 
2,690 

0 
0 
0 

Deg F 
68.0 

0. 
68. 

0. 
0. 
0. 

DegF 
103.9 

0.0 
58.3 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
MLncfm 
Return 
Exhaust 
Rn Exh 
Auxil 

Cooling       Heating Clg % OA 
0 

675 
2,690 
2,690 
2,690 
2,690 

673 
0 

0 
675 

2,690 
2,690 
2,690 

0 
0 
0 

—ENGINEERING CHECKS— 
0.0 

ClgCfin/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg CSn/SqFt 
Htg Btuh/SqFt 

1.18 

305.12 

258.73 

46.38 

17 

0.0 

1.18 

-72.34 

—TEMPERATURES (F)  

Type  Clg  Htg 

SADB 
Plenum 
Return 
Pet/OA 
Runarnd 
En MtrTD 
En BldTD 
Fn Frict 

59.4 
78.0 
78.0 
78.0 
78.0 
0.1 
0.2 
0.7 

103.9 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 
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MONTHLY ENERGY CCNSCMTICN - ALTERNATIVE 3 
BASE LOAD 

MONTHLY      ENERGY      CONSUMPTION 

ELEC DEM«© 

—— M 

On Peak On Peak STEAM 
Month (kWh) (kW) (Therm) 

Jan 6,235 26 374 
Feb 5,554 26 334 
March 6,324 26 261 
April 5,332 26 9 
May 5,819 25 0 
June 9,000 44 0 
July 11,452 49 0 
Aug 10,183 45 0 
Sept 6,813 41 0 
Oct 5,604 25 0 
Nov 5,598 26 96 
Dec 5,918 26 503 
Total 83,831 49 1,577 

Building Energy Cansunption 
Source Energy Consumption 

.   64,532  (Btu/Sq Ft/Year) 
155,397  (Btu/Sq Ft/Year) 

Floor Area : 6,877   (SqFt) 
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EQUIPMENT  ENERGY  CONSUMPTION 

Ref 

Num 
Equip 
Code Jan Feb Mar Apr 

— Manthly Consultation 

May       June       July Aug Sep Oct Nov Dec Total 

0 LIGHTS 
ELEC 
PK 

3689 

14.5 
3286 
14.5 

3819 
14.5 

3512 
14.5 

3819 
14.5 

3641 
14.5 

3560 

14.5 

3948 

14.5 
3382 
14.5 

3689 
14.5 

3512 
14.5 

3430 
14.5 

43,287 
14.5 

1 MISC ID 
ELEC 

PK 
1030 

5.8 
909 

5.8 
1090 

5.8 
969 

5.8 

1090 

5.8 

1046 

5.9 

984 

5.9 

1169 

5.9 
923 

5.9 

1030 

5.8 

969 

5.8 

909 
5.8 

12,118 

5.9 

2 MISC LD 

GAS 

PK 
0 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 
0.0 

0 

0.0 

0 

0.0 

0 

0.0 

3 MISC LD 

OIL 
PK 

0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

o:o 
0 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 

0 
0.0 

0 
0.0 

0 

0.0 

4 MISC LD 
P STEAM 

PK 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

5 MISC LD 

? HDTH20 
PK 

0 

0.0' 
0 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

6 MISC LD 

P CHILL 
PK 

0 
0.0 

0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 
0.0 

1 EQH21S 
ELEC 

PK 
0 

0.0 

AC RECL? CHILLER 20-60 T 

0              0              0              0 

0.0          0.0          0.0          0.0 

2088 

12.7 
3731 

16.1 

2568 

13.4 

917 

10.8 

0 

0.0 

0 

0.0 

0 

0.0 

9,303 

16.1 

1 EQ5200 

ELEC 

PK 
0 

0.0 

CONDENSER FANS 

0              0 

0.0          0.0 

0 

0.0 

0 

0.0 

254 

1.6 

491 

2.4 

317 

1.7 

107 

1.5 

0 

0.0 

0 

0.0 

0 

0.0 

1,168 

2.4 

1 SQ5001 

ELEC 
PK 

0 
0.0 

CHILLED WATER PCM» C.V. 

0              0              0              0 
0.0          0.0          0.0          0.0 

168 
0.5 

180 

0.5 

176 

0.5 

94 
0.5 

0 
0.0 

0 

0.0 

0 
0.0 

619 
0.5 

1 EQ53X3 
ELEC 

PK 
0 

0.0 

CONTROLS 
0              0 

0.0          0.0 
0 

0.0 

0 

0.0 

95 

0.3 
102 

0.3 

100 

0.3 

53 

0.3 

0 

0.0 

0 

0.0 

0 

0.0 

351 

0.3 

2 EQ1170S 
ELEC 

PK 
0 

0.0 

AC CCND CGMP <20 TCNS 
0              0              0 

0.0          0.0          0.0 
0 

0.0 

547 

3.5 
878 

3.7 

594 

3.5 
382 
3.1 

0 

0.0 

0 

0.0 

0 

0.0 

2,400 
3.7 

2 EQ5200 CONDENSER FANS 
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ELEC 0 0             0             0 0 61 116 69 36 0 0 0 283 
PK 0.0 0.0         0.0         0.0 0.0 0.4 0.4 0.4 0.3 0.0 0.0 0.0 0.4 

2 EQ5313 CONTROLS 
ELEC 0 0              0              0 0 97 102 101 88 0 0 0 388 

PK 0.0 0.0         0.0         0.0 0.0 0.3 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 EQ4371 FAN COLL SUPPLY FAN 
ELEC 18 16            17            10 10 13 18 16 8 13 14 18 170 
PK 0.1 0.1          0.1          0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

2 EQ4371 FAN COIL SUPPLY FAN 
ELEC 56 50            56            54 56 54 56 56 54 56 54 56 658 
PK 0.2 0.2          0.2          0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

2 EQ4381 PBQFELLER FAN 
ELEC 0 0               0               0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0          0.0          0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 EQ4371 FAN COLL SUPPLY FAN 
ELEC 140 127          140          136 140 136 140 140 136 140 136 140 1,650 
PK 0.4 0.4          0.4          0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 

4 EQ4371 FAN COLL SUPPLY FAN 
ELEC 45 41            43            28 29 32 48 36 25 38 37 48 451 
PK 0.2 0.2         0.2         0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

4 EQ4381 PROFEUER FAN 
ELEC 0 0              0              0 0 0 0 0 0 0 0 0 0 
PK 0.0 0.0          0.0          0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5 024371 FAN COIL SUPPLY FAN 
ELEC 19 18            19            13 15 15 24 19 14 14 13 20 203 
PK 0.1 0.1          0.1          0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

S EQ4003 FC CENTKLF.  FAN C.V. 
ELEC 409 365         377         269 303 341 443 399 278 286 272 444 4,185 

PK 1.7 1.7         1.7         1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 

7 EQ4003 FC CENTRIF. FAN C.V. 
ELEC 538 481         509         322 357 412 579 476 314 337 391 564 5,281 

1 

PK 2.0 2.0         2.0         2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 

CONVERTR suaw IO tor WAIER CONVEKTKK 

P STEAM 341 304         237            9 0 0 0 0 0 0 96 456 1,443 
PK 2.5 2.5         2.5         1.2 0.0 0.0 0.0 0.0 0.0 0.0 2.1 2.6 2.S 

1 EQS020 HEAT MATER CLRC. PCM> C.V. 
ELEC 138 125          121              9 0 0 0 0 0 0 96 138 628 
PK 0.4 0.4          0.4          0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.4 0.4 

1 EQ5060 CONDENSATE KEIL» PUMP 
ELEC 150 136          132            10 0 0 0 0 0 0 104 150 683 
PK 0.4 0.4          0.4          0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.4 0.4 

2 EQ2101 PURCHASED DISTRICT STE RM 
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P STEAM 
PK 

33 
0.4 

30           24             0             0 
0.4         0.3         0.0         0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

47 
0.5 

134 
0.5 

2 EQ5020 
ELEC 
PK 

0 
0.0 

HEAT WATER CISC. P^M> C.V. 
0              0              0              0 

0.0          0.0          0.0          0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
1 

0.0 
2 

0.0 

2 EQ5061 
ELEC 
PK 

1 
0.0 

CCM3ENSATE RETURN KM» 
110              0 

0.0         0.0         0.0         0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
1 

0.0 
3 

0.0 
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UTILITY  PEAK  CHECKSUMS 

Utility     ELECTRIC DEMATO 

Peak Value 48.7      (kW) 

Yearly Time of Peak   15 (hr)      7  (mo) 

Hour 15   Month   7 

Eqp. 

Ref. Equipment 
Num. Code Name 

Cooling Equipment 

Equipment Description 

Utility 
Demand 

(kW) 

Parent 
Of Tot 

(%) 

1 
2 

Sub Total 

Sub Total 

B3L121S     AC RECIP CHILLER 20-60 T 
EQ1170S      AC CCND CCM? <20 TONS 

19.3 39.56 
4.5 9.22 

23.8 48.78 

0.0 Ititicifkit 

Air Moving Equipment 

1 

2 

3 

4 

5 

6 
7 

Sub Total 

Sub Total 

Miscellaneous 

SCMftTICN OF FAN ELECTRICAL DEMAND 

SCMfcTICN OF FAN ELECTRICAL DEMAND 

StMftTICN OF FAN ELECTRICAL DEMAND 
StMffiTICN OF FAN ELECTRICAL DEMVND 

SCMKTIDN OF FAN ELECTRICAL DEMAND 

SUMMATION OF FAN ELECTRICAL DEMTOD 
SCMfiTION OF FAN ELECTRICAL DEMAND 

0.1 0.11 

0.2 0.35 
0.4 0.88 
0.2 0.34 
0.1 0.17 
1.7 3.45 
2.0 4.07 

4.6 .9.38 

0.0 0.00 

Lights 
Base Utilities 
MLsc Equipment 
Sub Total 

14.5 29.66 
0.0 0.00 
5.9 12.19 

20.4 41.84 

Grand Total 48.7 100.00 
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Weather Name        FILVNWIH 

Gross Conditioned Floor Area (sqft)  S, 877 
ACM Multiplier  1.008 

ENERGY  USE  SUMMARY 

Primary ffeating 
Primary Cooling 

Compressor 
Tower/Cond Fans 
Condenser Pump 
Cther Accessories 

Auxiliary 
Supply Fans 
Circulation Pumps 
Base Utilities 
Subtotal 

Lighting 
Receptacle 
Domestic Ifot Water 
Cogeneration 
Totals 

ELEC 
(kWh/yr) 

686.1 

DISTRICT 
STEAM 

(kBtu/yr) 

157,672.9 

11,703.4 0.0 
1,451.1 0.0 

0.0 0.0 
739.2 0.0 

12,598.3 0.0 
1,248.4 0.0 

0.0 0.0 
13,846.7 0.0 
43,286.5 0.0 
12,118.2 0.0 

0.0 0.0 
0.0 0.0 

83,331.3 157,672.9 

PERCENT 
OF TOTAL 

ENERGY 

<%> 

36.1 

9.0 
1.1 
0.0 
0.6 

9.7 
1.0 
0.0 

10.6 
33.3 
9.3 
0.0 
0.0 

100.0 

TOTAL ADJUSTED 
SOURCE UNIT SOURCE 
ENERGY ENERGY 

(kBtu/yr) (kBtu/yr-sf) 

217,256.3 

119,843.2 
14,859.2 

0.0 
7,569.4 

129,007.3 
12,783.8 

0.0 
141,791.0 
443,255.1 
124,091.0 

0.0 
0.0 

1,068,665.3 

31.8 

17.6 
2.2 
0.0 
1.1 

18. 
1. 
0. 

20. 
65. 
18. 
0.0 
0.0 

156.6 
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EC0-M2 
DRY-BULB ECONOMIZER CONTROLS 

BUILDING 464 
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TRACE       ULTRA       ANALYSIS 

by   CLARK RICHARDSON BISKUP 

ÜSDB ENERGY STÜDY 
L2AVENW0R1H, KANSAS 
USDB 
BRIAN SCOTT 

Weather File Cede: 
Location: 
Latitude: 
Longitude: 
Time Zone: 
Elevation: 
Barometric-Pressure: 

Summer 
Winter 
Sunnier 
Summer 
Winter 
Surmer 
Winter 

Clearness Number: 
Clearness Number: 
Design Dry Bulb: 
Design Wet Bulb: 
Design Dry Bulb: 
Ground Relectance: 
Ground Relectance: 

Air Density: 
Air Specific Heat: 
Density-Specific Heat Prod: 
Latent Heat Factor: 
Enthalpy Factor: 

ETLVM7TH 

LEAVENWCKTH,   KANSAS   (ÜSDB) 
39.4 (deg) 
94.9 (deg) 

6 
770 (ft) 

29.1 (in. Hg) 

0.95 
0.95 

96 (F) 
77 (F) 

3 (F) 
0.20 
0.20 

0.0739 (Lbm/cuft) 
0.2444 (Btu/lbn/F) 
1.0837 (Btu-ntin. /hr/cuft/F) 

4,770.2 (Btu-min. /hr/cuft/lfcm) 
4.4333 (Btu-min. /hr/curt) 

Design Simulation Period: 
System Simulation Period: 
Cooling Load Nfethcdology: 

Time/Date Program was Run: 
Dataset Name: 

May     To October 
January  To December 

CLTD/CLF (TFM) 

17:11:25   9/24/90 
464-M .TM 
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ECO M2: DRY-BOLB ECCNMCZER CONTROLS 

V S00 

PAS; 

  SYSTEM  SUMMARY- 

(Design Airflow Quantities) 

Auxil. 

Supply 

Roan 

Exhaust Outside Cooling Heating Return Exhaust 
System System Airflow Airflow Airflow Airflow Airflow Airflow Airflow 
Nunfcer  Type (Cfin) (Cfin) (Cfin) (Cfin) (Cfin) (Cfin) (Cfin) 

1 SZ 0 2,027 1,110 2,027 2,027 0 495 
2 SZ 0 300 232 300 0 0 124 
3 FC 0 4,373 1,620 4,373 4,373 0 100 
4 FC 0 300 301 300 0 0 50 
5 FC 0 300 155 300 0 0 37 
6 FC 0 300 200 299 0 0 48 
7 FC 0 300 157 300 0 0 37 
8 FC 0 893 299 893 0 0 78 
9 FC 0 656 216 655 0 0 35 

10 FC 0 300 230 300 0 0 55 
11 FC 0 646 207 646 0 0 49 
12 FC 0 300 204 299 0 0 49 
13 FC 0 581 226 581 0 0 37 

•Totais 0 11,275 5,158 11,273 6,400 0 1,191 

CAPACITY - ALTERNATIVE 3 

ECO M2:    DRY-BULB ECCNMZER COKUOLS 

  SYSTEM  SUMMARY 

(Design Capacity Quantities) 

Heating -"•a 
Main Sys. . Aux. Sys. Opt. Vent Cooling Main Sys. Aux. Sys. Preheat Reheat Humidif. Cot. Vent Heating 

System System Capacity Capacity Capacity Totals Capacity Capacity  < '■apacity Capacity Capacity Capacity Totals 
Number  Type (Tons) (Tons) 1 Tons) (Tons) (Btuh) (Btuh) (Btuh) (Btuh) (Btuh) (Btuh) (Btuh) 

1 SZ 5.2 0.0 0.0 5.2 -68,559 0 0 0 0 0 -68,559 
2 SZ 1.6 0.0 0.0 1.6 -14,302 0 0 0 0 0 -14,302 
3 FC 3.1 0.0 0.0 8.1 -100,085 0 0 0 0 0 -100,085 
4 FC 1.5 0.0 0.0 1.5 -18,589 0 0 0 0 0 -18,589 
5 FC 0.9 0.0 0.0 0.9 -9,595 0 0 0 0 0 -9,595 
6 FC 0.9 0.0 0.0 0.9 -12,373 0 0 0 0 0 -12,373 
7 FC 0.7 0.0 0.0 0.7 -9,674 0 0 0 0 0 -9,674 
3 FC 1.5 0.0 0.0 1.5 -18,449 0 0 0 0 0 -18,449 
9 FC 1.0 0.0 0.0 1.0 -13,357 0 0 0 0 0 -13,357 

10 FC 1.4 0.0 0.0 1.4 -14,226 0 0 0 0 0 -14,226 
11 FC 1.0 0.0 0.0 1.0 -12,772 0 0 0 0 0 -12,772 
12 FC 1.0 0.0 0.0 1.0 -12,618 0 0 0 0 0 -12,618 
13 FC 0.9 0.0 0.0 0.9 -13,987 0 0 0 0 0 -13,987 

Torais 25.8 0.0 0.0 25.8 -318,586 0 0 0 0 0 -318,586 
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ENSINEERDC CHECKS - ALTERNATIVE 3 
ECO M2: DRY-BUL3 ECOCMTZER CONTROLS 

  E N i 

Peroent 

GINEI : R I N G CHECKS 

  Heati ng  
System Mai«/ System Outside Con/ CSn/ Sq Ft Btuh/ Cfin/ Btuh/ Floor Area 
Nutrber Auxiliary Type Air SqFt Ten /Ton SqFt SqFt Sq Ft SqFt 

1 tfein SZ 0.00 1.03 390.0 377.2 31.82 0.57 -34.98 1,960 
2 t&in sz 0.00 0.61 184.7 301.6 39.78 0.47 -29.19 490 
3 5fein EC 0.00 2.03 538.8 264.9 45.30 0.75 -46.55 2,150 
4 N&in PC 0.00 0.98 196.7 200.0 59.99 0.99 -60.95 305 
5 Main PC 0.00 1.88 348.1 185.7 64.63 0.97 -59.97 160 
6 Cfein PC 0.00 1.45 334.4 230.7 52.01 0.97 -59.78 207 
7 tein PC 0.00 1.88 409.2 218.2 54.99 0.98 -60.46 160 
3 ffein PC 0.00 2.64 576.8 218.4 54.96 0.88 -54.58 338 
9 Main PC 0.00 4.37 688.1 157.5 76.21 1.44 -89.05 150 

10 tein PC 0.00 1.26 208.3 165.2 72.63 0.97 -59.77 238 
11 Main PC 0.00 3.06 643.3 210.1 57.12 0.98 -60.53 211 
12 Main PC 0.00 1.42 288.5 202.9 59.13 0.97 -59.80 211 
13 tfein PC 0.00 3.63 668.2 184.1 65.17 1.42 -87.42 160 
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System Peak SZ SINGLE ZONE 

************************* CDQUJJ3 COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time => 
Outside Air =»> 

Mo/Hr:    7/15 
OADB/WB/HR:    96/ 77/112.0 

Envelope Loads 
Skylite Solr 
Skylite Coid 
Roof Ccnd 
Glass Solar 
Glass Cond 
fell Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total=> 

Internal Loads 
Lights 
People 
Misc 
Sub Total="> 

Oiling load 
Outside Air 
Sup. Fan Heat 
Bet. Fan Heat 
Duct Heat Pkup 
OV/ONDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total=> 

Space 
Sens.+Lät. 

(Btuh) 
0 
0 
0 

5,746 
1,449 
4,788 

0 
0 

22,638 
34,622 

7,003 
7,756 
7,971 

22r731 
5,010 

0 

Bet. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 

341 

341 

4,669 

0 
4,669 

-5,010 
0 

0 
0 

0 
0 

Bet. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 

5,746 
1,449 
5,129 

0 
0 

22,638 
34,963 

11,672 
7,756 
7,971 

27,400 
0' 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

<%) 
0.00 
0.00 
0.00 
9.21' 
2.32 
8.22 
0.00 
0.00 

36.30 
56.06 

18.72 
12.44 
12.78 
43.94 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Mo/Hr: 7/15 * Ms/Hr: 13/ 1 

OADB: 96 * i OADB:  3 

Space Percnt # Space Total Percnt 

Sensible Of Tot * Sensible Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) <%) 
0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

5,746 12.59 * 0 0 0.00 

1,449 3.18 * -6,338 -6,338 9.24 

4,788 10.49 * -18,094 -20,383 29.73 

0 0.00 * 0 0 0.00 

0 0.00 * -6,760 -6,760 9.86 

9,714 21.28 * -35,078 -35,078 51.16 

21,697 47.54 * -66,270 -68,559 100.00 

7,003 15.35 * 0 0 0.00 

3,956 8.67 * 0 0 0.00 

7,971 17.47 * 0 0 0.00 

13,931 41.48 • 0 0 0.00 

■ 5,010 10.98 * -2,290 0 0.00 

0 0.00 * 0 0 • 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

62,362 62,362   100.00   * 45,638       100.00 -68,559 -68,559     100.00 

-COOLING COIL SELECIXCN- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity     Sens Cap.    Coil AirfL Entering DB/WB/HR 
(Tons) 

5.2 
0.0 
0.0 
5.2 

(Mch) 
62.4 
0.0 
0.0 

62.4 

(Mil) 
45.6 
0.0 
0.0 

(cfm) Deg F 
2,027 78.0 

0 0.0 
0 0.0 

Deg F 
64.9 
0.0 
0.0 

Grains 
73.9 
0.0 
0.0 

Leaving DB/WB/HR 
Deg F 
56.1 
0.0 
0.0 

Deg F 
54.7 
0.0 
0.0 

Grains 
63.7 
0.0 
0.0 

Gross Total 
-ABEAS- 

Floor 
Part 
ExFlr 
Boof 
fell 

Glass  (sf)     (%) 
1,960 

0 
130 

0 
1,519 

0 
155 

0 
10 

-HEATING COIL SELSCITCN- 

MOn Htg 
Aux   Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity     Coil Airfl.     Ent       Lvg 
(M*) 
-68.6 

0.0 
0.0 
0.0 
0.0 
0.0 

-68.6 

(cfm) 
1,110 

0 
2,027 

0 
0 
0 

Deg F 
68.0 
0.0 

68.0 
0.0 
0.0 
0.0 

DegF 
125.0 

0.0 
56.1 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mlncfm 
Return 
Exhaust 
Rm Exh 
Audi 

-AIRFLOWS  (cfm)- —ENGINEEROG CHECKS- 
Cooling      Heating        Clg % OA 

0 
498 

2,027 
0 

2,027 
2,027 

495 
0 

0 
498 

1,110 
0 

1,110 
0 
0 

0.0 
1.03 

389.99 
377.15 
31.32 

20 
0.0 

0.57 

-TEMPERATORES   (F)—~ 
Type       Clg       Htg 

Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Tcn 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SaFt 
Htg Btuh/Scft     -34.98       Fn Fricc     0.7 

SADB 
Plenum 
Return 
Ret/CA 
Runamd 
Fn M3ÄD 
Fn BldTD 

57.2 
86.1 
78.0 
78.0 
78.0 
0.1 
0.2 

125. 
64. 
68. 
68. 
68. 

0. 
0.0 
0.0 
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System Peak SZ -    SINGLE 2CNE 

************************* nmT.TKre cnrt. PEAK ******************************** CLG SPACE PEAK ************ HEATIN3 COIL PEAK ******** 

Peaked at Time => 

Outside Air —■> 
fcb/Hr: 

OADB/WB/HR: 

Envelope Loads 
Skyiite Solr 
SkyLite Ccnd 
Hoof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total=> 

Internal Loads 
Lights 
People 
MLsc 
Sub Total=> 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/TMR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total«=> 

Space 
Sens.+Lat. 

CBtuh) 
0 
0 
0 

6,867 
1,364 
1,015 

0 
0 

5,682 
14,928 

1,075 
0 
0 

1,075 
3,284 

0 

-10,352 

8,934 

Ret. Air 
Sensible 

(Btuh) 
0 
0 

2,601 
0 
0 

-34 

2,567 

717 

0 
717 

-3,284 
0 

24 
0 

0 
0 

24 

7/15 
96/ 77/112.0 

at. Air 
Latent 
(Btuh) 

tto/Hr: 7/15 * fcb/Hr: 13/ 1 
OADB: 96 * 

* 
OADB:      3 

Space Perait * Space Total Percnt 
Sensible Of Tot * Sensible Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 
0 0.00 * 0 -2,966 0.00 

6,867 120.68 * 0 0 0.00 
1,364 23.96 * -5, ,962 -5,962 41.69 
1,015 17.84 * -3, ,665 -4,125 28.85 

0 0.00 * 0 0 0.00 
0 0.00 * -1, ,248 -1,248 8.73 

2,438 42.85 * 0 0 0.00 
11,683 205.33 * 

* 
-10, ,875 -14,302 100.00 

1,075 18.89 * 0 0 0.00 
0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 

1,075 18.89 * 0 0 0.00 
3,284 57.71 . * -3, 426 0 0.00 

0 0.00 *   * 0 0 0^00 
0.00 * 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

-10,352 fr*Ä AKt^lt * 0 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

9,142    100.00 5,690       100.00 -14,302 -14,302     100.00 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity 
-COOLING COIL SELECTICN- 

(Tons) 
1.6 
0.0 
0.0 
1.6 

(Msh) 
19.5 
0.0 
0.0 

19.5 

Sens Cap. 
(Mdi) 

16.3 
0.0 
0.0 

Coil Airfl 
(cfm) 

300 
0 
0 

Entering DB/WB/HR 
Deg F Deg F Grains 
78.0  64.9   73.9 
0.0   0.0   0.0 
0.0   0.0   0.0 

Leaving DB/WB/HR 
Deg F Deg F Grains 
59.9  41.3   10.0 
0.0   0.0   0.0 
0.0   0.0   0.0 

Gross Total 
Floor 490 
Part 0 
ExFlr 24 
Roof 202 
Hall      436 

-AREAS- 

Glass  (sf)     (%) 

0 

146 

0 
34 

-HEATING COIL SELECTION- 

Main Htg 
Aux   Htg 
Preheat 
Reheat 
Humidif 
Cpt Vent 
Total 

Capacity    Coil Airfl     Ent       Lvg 
-AIRFLOWS  (cfm)- 

fftfa) 
-14.3 

0.0 
0.0 
0.0 
0.0 
0.0 

-14.3 

(cfm) 
232 

0 
300 

0 
0 
0 

Deg F 
68.0 
0.0 

68.0 
0.0 
0.0 
0.0 

DegF 
125.0 

0.0 
59.9 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

Cooling      Heating 
0 

125 
300 
300 
300 
125 
124 

0 

0 
0 

232 
0 

232 
0 
0 
0 

-ENGINEERING CHECKS— 
0.0 Clg % OA 

Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Soft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SoFt 
Htg Btuh/SqFt 

0.61 
184.57 
301.63 
39.78 

0 
0.0 

0.47 

-29.19 

-TEMPERAIÜRES   (F)  
Type       Clg      Htg 

SADB 
Plenum 
Return 
Ret/OA 
Runamd 
Fn M:rID 
Fn BldlD 
Fn Frict 

60.5 
99.2 
78.0 
78.0 
78.0 
0.1 
0.1 
0.4 

125.0 
45.9 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 
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System Block FC FAN COIL 

************************* CQOLIN3 COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time => 

Outside Air ==> 
Ms/Hr: 

OADB/WB/HR: 

Envelope Loads 
Skylite Soir 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total=> 

Internal Loads 
Lights 
People 
Mlsc 
Sub Total=> 

. Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/ONDR Sizing 
Exhaust Heat 
Teiminal Bypass 

Grand Total=> 

Space 

Sens.+Lat. 

(Btuh) 

0 

0 

0 

9,844 

2,241 

13,534 

0 

0 

24,820 

50,439 

6,848 

5,817 

28,671 

41,336 

5,611 

0 

Ret. Air 

Sensible 

(Btuh) 

0 

0 

0 

0 

0 

1,046 

1,046 

4,565 

0 

. 4,565 

-5,611 

0 

0 

0 

0 

0 

7/15 

96/ 77/112.0 

Ret. Air 

Latent 

(Btuh) 

Net 

Total 

(Btuh) 

0 

0 

0 

9,844 

2,241 

14,580 

0 

0 

24,820 

51,485 

11,413 

5,817 

28,671 

45,901 

0 

0 

0 

0 

0 

0 

0 

0 

Percnt 

Of Tot 

(%) 
0.00 

0.00 

0.00 

10.11 

2.30 

14.97 

0.00 

0.00 

25.49 

52.87 

11.72 

5.97 

29.44 

47.13 

00 

00 

00 

00 

00 

0.00 

0.00 

0.00 

Mo/Hr: 7/16 * fcb/Hr: 13/ 1 

OADB: 96 * ( DADB:  3 

Space Percnt * Space Total Percnt 

Sensible Of Tot * Sensible Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

9,604 11.88 * 0 0 0.00 

2,226 2.75 * -9,798 -9,798 9.79 

14,104 17.44 * -46,301 -51,827 51.78 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

10,354 12.81 * -38,459 -38,459 38.43 

36,289 44.88 * -94,558 -100,085 100.00 

6,848 8.47 * 0 0 0.00 

3,036- 3.76 * 0 0 0.00 

28,997 35.87 * 0 0 0.00 

38,880 48.09 * 0 0 0.00 

5,679 7.02 * -5,527 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

97,386 97,386 100.00 * 80,848   100.00 * -100,085 -100,085  100.00 

-COOLING COIL SELECTION- 

Main Clg 

Aux Clg 

Opt Vent 

Totals 

Total Capacity  Sens Cap. Coil AirfL 

(Tons) 
3.1 
0.0 
0.0 
8.1 

(Nth) 
97.4 
0.0 
0.0 

97.4 

(Mdi) 
80.4 
0.0 
0.0 

Entering DBASB/HR 
(cfin) Deg F 

4,373 78.2 
0 0.0 
0 0.0 

Deg F 
65.0 
0.0 
0.0 

Grains 
73.9 
0.0 
0.0 

Leaving DB/WB/HR 
DegF 
60.7 
0.0 
0.0 

Deg F 
57.8 
0.0 
0.0 

Grains 
69.2 
0.0 
0.0 

Gross Total 
-AFEAS- 

Glass  (sf)     (%) 
Floor 
Part 
ExFlr 
Roof 
Hall 

2,150 
0 
0 
0 

2,085 
0 

240 
0 

12 

-HEATING COIL SELECTICN- -ALRFLCHS  (cfm)- —ENGINEERING CHECXS- 

Main Htg 
Aux    Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity     Coil AirS.     Ent       Lvg 
(Mil) 
-100.1 

0.0 
0.0 
0.0 
0.0 
0.0 

-100.1 

(cfin) 
1,620 

0 
4,373 

0 
0 
0 

Deg F 
68.0 
0.0 

68.0 
0.0 
0.0 
0.0 

Deg F 
125.0 

0.0 
60. 

0. 
0. 
0. 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

Cooling      Heating        Clg % OA 
0 

546 
4,373 

0 
4,373 
4,373 

100 
0 

0 
546 

,620 
0 

,620 
0 
0 
0 

Clg Cfiti/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg CSn/Scpt 
Htg 3tuh/Scpt 

0.0 
2.03 

538.83 
264.93 

45.30 
15 

0.0 
0.75 

-46.55 

-TEMPERATURES   (F)  
Type       Clg       Htg 

SADB 
Plenum 
Return 
Ret/OA 
Runamd 
Fn MtrTD 
En BldTD 
Fn Frict 

60.9 
86.2 
78.0 
78.0 
78.0 
0.1 
0.1 
0.4 

125.0 
59.9 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 
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System Block FC FAN COIL 

************************* COOLING COIL PEAK ******************************** ffp SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time => 

Outside Air => 
fcfo/Hr: 

OADB/WB/HR: 

Envelope Loads 

Skylite Solr 
Skylite Cond 

.   Poof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total=> 

Internal Loads 
Lights 
People 
MLsc 
Sub Total=> 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Bet. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal 3ypass 

Grand Total=> 

Space 
Sens.+tat. 

(Btuh) 
0 
0 

7,581 
602 
234 
910 

0 
0 

4,985 
14,312 

768 
0 

2,703 
3,471 

0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

7/15 
96/ 77/112.0 

Ret. Air 
Latent 
(Btuh) 

17,783 

307 

0 
307 

0 
0 

24 
0 

0 
0 

331 

Net 
Total 

(Btuh) 
0 
0 

7,581 
602 
234 
910 

0 
0 

4,985 
14,312 

1,075 
0 

2,703 
3,778 

0 
0 

184 
24 

0 
0 
0 
0 

Percnt 
Of Tot 

(%) 
0.00 
0.00 

41.43 
3.29 
1.28 
4.97 
0.00 
0.00 

27.24 
78.22 

5.88 
0.00 

14.77 
20.65 
0.00 
0.00 
1.01 
0.13 
0.00 
0.00 
0.00 
0.00 

tto/Hr: 7/15 * Ms/Hr: 13/ 1 

OAOB: 96 * 
* 

OADB:  3 

Space Percnt * Space Total Percnt 

Sensible Of Tot * Sensible Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 -  0 0.00 

0 0.00 * 0 0 0.00 

7,581 53.53 * -8,381 -8,381 0.00 

602 4.25 * 0 0 0.00 

234 1.65 * -1,024 -1,024 5.51 

910 6.42 * -4,254 -4,254 22.88 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

1,365 9.64 * -4,931 -4,931 26.52 

10,693 75.49 * -18,589 -18,589 100.00 

768 5.42 * 0 0 0.00 

0 0.00 * 0 0 0.00 

2,703 19.08 * 0 0 0.00 

3,471 24.51 * 0 0 0.00 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

18,298    100.00    * 14,164 100.00 -18,589 -18,589     100.00 

-COOLING COIL SELSCTICN- -AREAS- 

tfein Clg 
Aux Clg 
Cpt Vent 
Totals 

Total Capacity     Sens Cap.    Coil Airfl Entering DBA5B/HR Leaving DB/WB/HR Gross Total Glass  (sf)     (%) 
(Tons) 

1.5 
0.0 
0.0 
1.5 

(Mil) 
18.3 
0.0 
0.0 

18.3 

(Mfch) 
14.7 
0.0 
0.0 

(cfei) 

300 
0 

0 

Deg F 

78.2 
0.0 
0.0 

Deg F 
56.7 
0.0 
0.0 

Grains 
36.1 
0.0 
0.0 

Deg F 
34.1 
0.0 
0.0 

Deg F 
28.3 
0.0 
0.0 

Grains 
16.2 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

305 
0 
0 

377 
174 

0       0 
25     14 

-HEATING COIL SELECTICN- 

f&in Htg 
Aux   Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity     Coil Airfl.     Ent       Lvg 
(*fch) 
-18.6 

0.0 
0.0 
0.0 
0.0 
0.0 

-18.6 

(cfin) 
301 

0 
300 

0 
0 
0 

Deg F 
68.0 
0.0 

68.0 
0.0 
0.0 
0.0 

Deg F 
125.0 

0.0 
33.9 
0.0 
0.0 
0.0 

 AIRFLOWS  (cfm)  
Type        Cooling       Heating 

—ENGINEERING CHECKS—       —TEMPERATURES   (F) - 

Vent 

Infil 
Supply 
Mincfei 
Return 
Exhaust 
Rm Exh 
Auxi-L 

0 
70 

300 
300 
300 

70 
50 

0 

0 
70 

301 
0 

301 
0 
0 

Clg % OA 
ClgCfei/Sqft 
Clg Cfin/Ton 
Clg Sqft/Ton 
Clg Btuh/Sgft 
No. People 
Htg % OA 
HtgCfra/SoFt 

0.0 
0.98 

196.74 
200.02 
59.99 

0 
0.0 

0.99 

Type       Clg       Htg 
SADB 
Plenum 
Return 
Ret/CA 
Runamd 
Fn ttrTO 
En BldTD 

34.4 
78.0 
78.0 
78.0 
78.0 
0.1 
0.1 

HtgBtuh/Sc^t     -60.95       En Frict     0.4 

125.0 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 
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Svstem Block FC -    FAN COIL 

************************* CO0LIN3 COIL PEAK ******************************** Q£ SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time - 

Outside Air —> 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Poof Cond 
fjl-aqq Solar 
Glass Cond 
Wall Ccnd 
Partition 
Exposed Floor 
Infiltration 
Sub Total=> 

Internal Loads 
Lights 
People 
Misc 
Sub Total=> 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Bet. Fan Heat 
Duct Heat Pkup 
OV/ONDR Sizing 
Exhaust Heat 
Terminal Bypass 

MD/HT: 

OADB/WB/HR: 

Space 
Sens.+Lat. 

CBtuh) 
0 
0 

3,982 
302 
118 
443 

0 
0 

2,024 
6,869 

1,038 
388 

1,424 
2,849 

0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

7/15 
96/ 77/112.0 

Ret. Air 
Latent 
(Btuh) 

415 

0 
415 

0 
0 

24 
0 

0 
0 

Net 
Total 

(Btuh) 
0 
0 

3,982 
302 
118 
443 

0 
0 

2,024 
6,869 

1,453 
388 

1,424 
3,264- 

0 
0 ' 

184 
24 

0 
0 
0 
0 

Percnt 
Of Tot 

(%) 
0.00 
0.00 

38.51 
92 
14 
29 
00 
00 

19.57 
66.43 

14.05 
3.75 

13.77 
31.56 

0.00 
0.00 
1.78 
0.23 
0.00 
0.00 
0.00 
0.00 

Mo/Hr: 7/15 * Ko/Hr: : 13/ 1 

OADB: 96 * OADB: :  3 

Space Percnt * Space Total Percnt 

Sensible Of Tot * Sensible  Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

3,982 48.41 * -4,402 -4,402 0.00 

302 3.68 * 0 0 0.00 

118 1.43 * -514 -514 5.36 

443 5.39 * -2,073 -2,073 21.61 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

722 8.77 * -2,606 -2,606 27.16 

5,567 67.67 * -9,595 -9,595 100.00 

1,038 12.a * 0 0 0.00 

198 2.40 * 0 0 0.00 

1,424 17.31 * 0 0 0.00 

2,659 32.33 * . 0 0 •0.00 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

Grand Total=> 9,718 439 10,341   100.00 8,226       100.00    * -9,595 -9,595     100.00 

-COOLING COIL SELECnCN- -AREAS- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity     Sens Cap.    Coil AirfL Entering DB/WB/HR Leaving DB/WB/HR Gross Total Glass  (sf)     (%) 
(Tons) 

0.9 
0.0 
0.0 
0.9 

(M=h) 
10.3 
0.0 
0.0 

10.3 

(Nth) 
8.8 
0.0 
0.0 

(cfm) 
300 

0 
0 

Deg F 
78.2 
0.0 
0.0 

Deg F 
62.2 
0.0 
0.0 

Grains 
60.4 
0.0 
0.0 

DegF 
52.3 
0.0 
0.0 

Deg F 
49.8 
0.0 
0.0 

Grains 
50.9 
0.0 
0.0 

Floor 
Part 
ExFlr 
Poof 
Hall 

160 
0 
0 

198 
85 

0 
13 

0 
15 

-HEATDC COIL SELECTION- 

Main Htg 
Aux   Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
dtb) 

-9.6 
0.0 
0.0 
0.0 
0.0 
0.0 

-9.6 

Coil AirfL 
(cfin) 

155 
0 

300 
0 
0 
0 

Ent 
Deg F 

68.0 
0.0 

68.0 
0.0 
0.0 
0.0 

Lvg 
DegF 
125.0 

0.0 
52.1 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincftn 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS  (cfm)- 
Cooling 

0 
37 

300 
300 
300 

37 
37 

0 

Heating 
0 

37 

—HMiLMilKQG CHECKS- —TEMPERATURES   (F)  

155 
0 

155 
0 
0 
0 

Clg % OA 
Clg Cfm/Sqft 
Clg CSn/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cftn/Scft 
Htg Btuh/Sqft 

0.0 
1.88 

348.14 
185.67 

64.63 
1 

0.0 
0.97 

-59.97 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runamd 
En MtrTD 
Fn BldlD 
Fn Frict 

Clg 
52.7 
78.0 
78.0 
78.0 
78.0 
0.1 
0.1 
0.4 

Htg 
125.0 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 



Trane Air Conditioning Economics 
By: CLARK RICHARDSON BISKDP 

System Block FC FAN COIL 

V 600 

PAGE 

***********■****.**,,*,*», 030LIN3 COIL PEAK 

Peaked at Time =»> Ma/Hr:    7/15 

OADB/WB/HR:    96/ 77/112.0 Outside Air =•> 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total=> 

Internal Loads 
Lights 
People 
MLsc 
Sub Total=—> 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Haat Pkup 
OV/CMR Sizing 
Exhaust Haat 
Terminal Bypass 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 

5,148 
302 
118 
ai 

0 
0 

2,539 
8,718 

1,038 
388 

0 
1,425 

9 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

415 

0 
415 

0 
0 

24 
0 

0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 

(Btuh) 
0 
0 

5,148 
302 
118 
611 

0 
0 

2,539 
8,718 

1,453 
388 

0 
1,840 

0 
0 

184 
24 

0 
0 
0 
0 

Percnt 
Of Tot 

(%) 
0.00 
0.00 

47.82 
2.81 
1.09 
5.68 
0.00 
0.00 

23.58 
80.98 

13.49 
3.60 
0.00 

17.09 
0.00 
0.00 
1.71 
0.22 
0.00 
0.00 
0.00 
0.00 

' CLG SPACE PEAK ************ HEATING COLL PEAK ******** 
Mo/Hr: 7/15 * MVHr: 13/ 1 

OADB: 96 * OADB:      3 

Space Percnt * Space Total Percnt 
Sensible Of Tot * Sensible Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 "     0 0.00 
0 0.00 * 0 0 0.00 

5,148 a.79 * -5,691 -5,691 0.00 
302 3.63 * 0 0 0.00 
118 1.41 * -514 -514 4.16 
611 7.34 * -2,858 -2,858 23.10 

0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 

917 11.00 * -3,311 -3,311 26.76 
7,096 85.17 * 

* 
-12,373 -12,373 100.00 

1,038 12.45 * 0 0 0.00 
198 2.37 * 0 0 0.00 

0 0.00 * 0 0 0.00 
1,235 14.83 * 0 0 0.00 

0 0.00 * ■ 0 0 0.00 
0 0.00 * 0 0 0.00 

0.00 * 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

0 0.00 * 0 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

Grand Total=-*> 10,143 439 10,766   100.00 8,331 100.00 -12,373 -12,373     100.00 

-CCOUM3 COTL SELECTICN- -AREAS- 
Total Capacity  Sens Cap. Coil Airfl   Entering DB/WB/HR    Leaving DB/WB/HR    Gross Total   Glass (sf)  (%) 
(Tons) (Hah) (Mil) (cfm)    Deg F Deg F Grains 

Mala. Clg    0.9 10.8     9.0 300   78.2 62.4 61.4 
Aux Clg    0.0 0.0     0.0 0 0.0 0.0 0.0 
Opt Vent    0.0 0.0     0.0 0 0.0 0.0 0.0 
Totals      0.9 10.8 

Deg F 
52.0 
0.0 
0.0 

Deg F 
49.6 
0.0 
0.0 

Grains 
50.3 
0.0 
0.0 

Floor 
Part 
ExFlr 
'Roof 
Nail 

207 
0 
0 

256 
113 

0 
13 

0 
11 

-HEATING COIL SELEdTCN- -AIRFLCWS  (cfm)- —ENGINEERING CHECKS- 

Main Htg 
Aux   Htg 
Preheat 
Reheat 
amidif 
Opt Vent 
Total 

Capacity     Coil Airfl.     Ent       Lvg 
(t*h) 
-12.4 

0.0 
0.0 
0.0 
0.0 
0.0 

-12.4 

(cfm) 
200 

0 
300 

0 
0 
0 

Deg F 
68.0 
0. 

68. 
0. 
0. 
0. 

Deg F 
125.0 

0.0 
51.8 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mlncfm 
Return 
Exhaust 
Rm Exh 
Auxil 

Cooling       Heating Clg % QA 
0 

47 
300 
300 
299 

47 
48 

0 

0 
47 

200 
0 

200 
0 
0 
0 

Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sgft/Ton 
Clg 3tuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SaFt 
Htg Btuh/SqFt 

0.0 
1.45 

334.38 
230.72 
52.01 

1 
0.0 

0.97 
-59.78 

-TEMPERATURES   (F)  
Type       Clg       Htg 

SADB 
Plenum 
Return 
Ret/OA 
Runamd 
Fn MtrXD 
Fn BldTD 
Fn Frict 

52.4 
78.0 
78.0 
78.0 
78.0 
0.1 
0.1 
0.4 

125.0 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 



Trane Air Conditioning Eoonanics 
By: CLÄRK RICHARDSON BISKOP 

V S00 

SAGE 10 

System Block FC -   FAN COIL 

******»*********,******** cCOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Tine => 

Outside Air =«> 
MVHr: 

OADB/WB/HR: 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Poof Cond 
nlaw Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total=> 

Internal Loads 
Lights 
People 
Misc 
Sub Total—> 

■Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
CV/OCR Sizing 
Exhaust Heat 
Terminal Bypass 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 

3,982 
302 
118 
460 

0 
0 

1,861 
6,722 

768 
0 

793 
1,561 

0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

7/15 
96/ 77/112.0 

Ret. Air 
Latent 
(Btuh) 

307 

0 
307 

0 
0 

24 
0 

0 
0 

Net 
Total 

(Btuh) 
0 
0 

3,982 
302 
118 
460 

0 
0 

1,861 
6,722 

1,075 
0 

793 
1,868 

0 
0 

184 
24 

0 
0 
0 
0 

Percnt 
Of Tot 

(%) 
0.00 
0.00 

45.26 
3.44 
1.34 
5.23 
0.00 
0.00 

21.15 
76.41 

12.22 
0.00 
9.01 

21.23 
0.00 
0.00 
2.09 
0.27 
0.00 
0.00 
0.00 
0.00 

frb/Hr: 7/15 * fcb/Hr: 13/ 1 

OADB: 96 * CMS:  3 

Space Percnt * Soace Total Percnt 

Sensible Of Tot * Sensible Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

3,982 55.73 * -4,402 -4,402 0.00 

302 4.23 * 0 0 0.00 

118 1.65 * -514 -514 5.32 

460 6.44 * -2,152 -2,152 22.24 

0 0.00 * 0 0 0.00 

0 0.00 • 0 0 0.00 

722 10.10 * -2,606 -2, 606 26.94 

5,584 78.15 * -9,674 -9,674 100.00 

768 10.75 * 0 0 0.00 

0 0.00 * 0 0 0.00 

793 11.10 * 0 0 0.00 

i,5a •  21.35 * 0 0 0.00 

0 0.00 * 0 0 ' 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

Grand Total= 8,283 331 8,798    100.00    * 7,144       100.00 -9,674 -9,674      100.00 

-COOLING COIL SELECnCN- -AREAS- 

^fein Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity     Sens Cap.    Coil Airfl Entering DB/WB/HR Leaving DB/WB/HR Gross Total Glass  (sf)     (%) 
(Tons) 

0.7 
0.0 
0.0 
0.7 

(Mah) 
8.8 
0.0 
0.0 

ftfch) 
7.7 
0.0 
0.0 

(cfm) Deg F ' 
300 78.2 

0 0.0 
0 0.0 

Deg F 
63.5 
0.0 
0.0 

Grains 
66.8 
0.0 
0.0 

Deg F 
55.7 
0.0 
0.0 

DegF 
53.6 
0.0 
0.0 

Grains 
59.7 
0.0 
0.0 

Floor 
Part 

ExFlr 

Roof 

Mall 

160 

0 

0 

198 

88 

0 

13 

0 

14 

-HEATING COIL SELECTICN- -AIEFICWS (cfm)- -ENGINEERING CHECKS—   —TEMPERATURES (F)- 

Main Htg 

Aux Htg 

Preheat 

Reheat 

Hunidif 

Opt Vent 

Total 

Capacity  Coil Airfl  Ent   Lvg 
(MA) 

-9.7 

0.0 

0.0 

0.0 

0.0 

0.0 

-9.7 

(cfm) 

157 

0 

300 

0 

0 

0 

Deg F 

68.0 

0.0 

68.0 

0.0 

0.0 

0.0 

Deg F 

125.0 

0.0 

55.5 

0.0 

0.0 

0.0 

Type   Cooling  Heating 

Vent 

Infil 

Supply 

Mincfm 

Return 

Exhaust 

Rm Exh 

Auxil 

0 

37 

300 

300 

300 

37 

37 

0 

0 

37 

157 

0 

157 

0 

0 

Clg % OA 

Clg Cfm/Sqft 

Clg Cfm/Ton 

Clg Sqft/Ton 

Clg Stuh/Sqft 

No. People 

Htg % OA 

Htg Cfm/SqFt 

0.0 

1.88 

409.18 

218.23 

54.99 

0 

0.0 

0.98 

Type  Clg  Htg 

SADB 

Plenum 

Return 

Ret/OA 

Runamd 

Fn M:rID 

Fn BldlD 

56.0 

78.0 

78.0 

78.0 

78.0 

0.1 

0.1 

125. 

68. 

68. 

68. 

68. 

0. 

0. 

Htg Btuh/Scft  -60.46  Fn Frict  0.4 0.0 



Trane Air Corriitioning Economics 
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V 600 
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System Block FC FAN am 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time = 
Outside Air ==> 

tfe/Hr: 
OADB/WB/HR: 

7/15 
96/ 77/112.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Poof Cond 
Glass Solar 
Glass Cond 
Mall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total=> 

Internal Loads 
Lights 
People 
Misc 
Sub Total=> 

Oiling Load 
Outside-Air 
Sup. Fan Heat 
Bet. Fan Heat 
Duct Heat Pkup 
OV/ÜNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 

9,407 
36 

118 
1,169 

0 
0 

3,546 
14,275 

3,072 
0 
0 

3,072 
0 

Pet. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

1,229 

0 
1,229 

0 
0 

0 
0 

0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 

(Btuh) 
0 
0 

9,407 
36 

118 
1,169 

0 
0 

3,546 
14,275 

4,300 
0 
0 

4,300 
0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(%) 
0.00 
0.00 

50.64 
0.19 
0.63 
6.30 
0.00 
0.00 

19.09 
76.85 

23.15 
0.00 
0.00 

23.15 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

MD/HT: 7/15 * Kb/Hr: 13/ 1 
OADB: 96 * OADB:      3 

Space Percnt * Space Total Perait 
Sensible Of Tot * Sensible Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 '     0 0.00 
0 0.00 * 0 0 0.00 

9,407 61.39 * -9,292 -9,292 0.00 
36 0.23 * 0 0 0.00 

118 0.77 * -508 -508 2.75 
1,169 7.63 * -3,154 -3,154 17.10 

0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 

1,521 9.93 * -5,494 -5,494 29.78 
12,251 79.95 * -18,449 -18,449 100.00 

3,072 20.05 * 0 0 0.00 
0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 

3,072 20.05 * 0 0 0.00 
0 0.00 * 0    • 0 0.00 
0 0.00 ' ' * 0 0 0.00 

0.00 * 0 0.00 
0.00 * 0 0.00 
0.00' * 0 0.00 

0 0.00 * 0 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

Grand Total=> 17,347 1,229 18,576   100.00 15,323       100.00 -18,449 -18,449     100.00 

-COOLING COIL SELECnCN- 

tfein Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity     Sens Cap.    Coil AirfL 
(Tons) 

1.5 
0.0 
0.0 
1.5 

(Man) 
18.6 
0.0 
0.0 

18.6 

ttth) 
16.6 
0.0 
0.0 

(Offfl) 

893 
0 
0 

Entering DB/WB/HR 
Deg F 

78.2 
0.0 
0.0 

Deg F 
65.0 
0.0 
0.0 

Grains 
73.9 
0.0 
0.0 

Leaving DB/WB/HR 
Deg F 
61.8 
0.0 
0.0 

Deg F 
58.3 
0.0 
0.0 

Grains 
69.5 
0.0 
0.0 

Gross Total 
-AREAS- 

Flcor 
Part 
ExFlr 
Poof 
Nail 

Glass  (sf)     (%) 
338 

0 
0 

418 
128 

0 
18 

0 
14 

-HEATING COIL SELECTION- 

Main Htg 
Aux   Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity     Coil Airfl     Ent       Lvg 
(Mbh) 
-18.4 

0.0 
0.0 
0.0 
0.0 
0.0 

-18.4 

(cfin) 
299 

0 
893 

0 
0 
0 

Deg F 
68.0 
0.0 

68.0 
0.0 
0.0 
0.0 

Deg F 
125.0 

0.0 
61.6 
0.0 
0.0 
0.0 

 AIRFLOWS  (cfin) — 
Type Cooling      Heating 

—ENGINEERING CHECKS- 

Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

0 
78 

893 
0 

893 
78 
78 

0 

0 
78 

299 
0 

299 
0 
0 
0 

Clg % OA 
ClgCfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SqFt 

0.0 
2.64 

576.76 
218.35 
54.96 

0 
0.0 

0.88 
-54.58 

-^TEMPERATURES   (F)- 
Type       Clg      Htg 

SADB 
Plenum 
Return 
Ret/OA 
Runamd 
En MtrTD 
Fn BldTD 
En Frict 

62.2 
78.0 
78.0 
78.0 
78.0 
0.1 
0.1 
0.4 

125.0 
68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 



Trane Air Conditioning Economics 
By: CLARK RICHARDSON BISKUP 

V 600 
PAS; 12 

Svstem Block FC -   FAN COIL 

************************** CCOLDJ3 COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time => 
Outside Air => 

Kb/Hr: 
OADB/WB/HR: 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Poof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total=> 

Internal Loads 
Lights 
People 
Misc 
Sub Total=> 

Ceiling load 
Outside Air 
Sup. Fan Heat 
Bet. Fan Heat 
Duct Heat Pkup 
OV/ÜM3R Sizing 
Exhaust Heat 
Terminal Bypass 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 

4,568 
1,588 

235 
1,684 

0 
0 

1,546 
9,620 

0 
388 

1,424 
1,811 

0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

7/15 
96/ 77/112.0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 

(Btuh) 
0 
0 

4,568 
1,588 

235 
1,684 

0 
0 

1,546 
9,620 

0 
388 

1,424 
1,811 

0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of Tot 

(%) 
0.00 
0.00 

39.96 
13.89 
2.06 

14.73 
0.00 
0.00 

13.52 
84.15 

0.00 
3.39 

12.45 
15.85 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Ms/Hr: 7/16 * M3/Hr: 13/ 1 

OADB: 96 * 
* 

OADB:  3 

Space Percnt * Space Total Percnt 

Sensible Of Tot * Sensible Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

4,442 42.68 * -4,113 -4,113 0.00 

1,688 16.23 * 0 0 0.00 

234 2.25 * -1,028 -1,028 7.70 

1,755 16.87 * -5,821 -5,821 43.58 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

645 6.20 * -2,395 -2,395 17.93 

8,764 84.22 * 
* 

-13,357 -13,357 100.00 

0 0.00 * 0 0 0.00 

202 1.95 * 0 0 0.00 

1,440 13.84 * 0 0 0.00 

1,642 15.78 * •  0 0 0.00 

0 0.00 * ■  0 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

Grand Total=> 11,432 11,432    100.00    * 10,406 100.00    * -13,357 -13,357      100.00 

-COOLING COIL SELECnCN- -AREAS- 

Main Clg 
Aux Clg 
Cot Vent 
Totals 

Total Capacity     Sens Cap.    Coil Airfl Entering DB/WB/HR Leaving DB/WB/HR Gross Total Glass  (sf)     (%) 
(Tons) 

1.0 
0.0 
0.0 
1.0 

(IXbh) 
11.4 
0.0 
0.0 

11.4 

(tfch) 
10.4 
0.0 
0.0 

(cfm) 
656 

0 
0 

Deg F 
78.2 
0.0 
0.0 

Deg F 
65.0 
0.0 
0.0 

Grains 
73.9 
0.0 
0.0 

Deg F 
63.0 
0.0 
0.0 

Deg F 
59.4 
0.0 
0.0 

Grains 
72.5 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

150 
0 
0 

185 
229 

0 
25 

0 
11 

-HEATING COIL SELECTTON- 

Main Htg 
Aux   Htg 
Preheat 
Peheat 
Htmidif 
Opt Vent 
Total 

Capacity 
(tfch.) 
-13.4 

0.0 
0.0 
0.0 
0.0 
0.0 

-13.4 

Coil Alrfl 
(cfin) 

215 
0 

656 
0 
0 
0 

Ent 
Deg F 

68.0 
0.0 

68.0 
0.0 
0.0 
0.0 

Lvg 
DegF 
125.0 

0.0 
52.8 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
3etum 
Exhaust 
Sn Exh 
Auxil 

-AIHFLCWS (cfm)- 
Cooling 

0 
34 

556 
0 

655 
34 
35 
0 

Heating 
0 

34 

—ENGINEERING CHECKS- —TE&PERATÜRES (F)- 

216 
0 

216 
0 
0 
0 

Clg % CA 
Clg CSn/Sqft 
Clg CSn/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfin/SqFt 
Htg Btuh/SaFt 

0.0 
4.37 

688.12 
157.46 
75.21 

1 
0.0 

1.44 
-89.05 

Type 
SADB 
Plenum 
Petum 
Ret/OA 
Runamd 
En MtrTD 
Fn Blc2D 
Fn Frict 

Clg 
53.4 
78.0 
78.0 
78.0 
78.0 
0.1 
0.1 
0.4 

Htg 
125.0 

68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 
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System 10 Block FC -   FAN COIL 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time => 

Outside Air ■=> 
Mo/Hr: 

OADB/WB/HR: 

Envelope Loads 
Skylite Solr 
Skylite Ccnd 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total=> 

Internal Loads 
Lights 
People 
MLsc 
Sub Total—> 

Oiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/UNDR Sizing 
Exhaust Heat 
Terminal Bypass 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 

7,260 
529 
118 
889 

0 
0 

3,987 
12,782 

0 
0 

4,295 
4,295 

0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 

.   0 
0 
0 

7/15 
96/ 77/112.0 

Ret. Air 
Latent 
(Btuh) 

0 
0 
0 
0 

24 
0 

0 
0 

Net 
Total 
(Btuh) 

0 
0 

7,260 
529 
118 
889 

0 
0 

3,987 

12,782 

0 
0 

4,295 
4,295 

0 
0 

184 
24 

0 
0 
0 
0 

Percnt 
Of Tot 

(%) 
0.00 
0.00 

42.00 
3.06 
0.68 
5.14 
0.00 
0.00 

23.06 
73.95 

0.00 
0.00 

24.85 
24.85 
0.00 
0.00 
1.06 
0.14 
0.00 
0.00 
0.00 
0.00 

Mo/Hr: 7/15 * Mo/Hr: 13/ 1 

OADB: 96 * 
* 

OADB:  3 

Space Percnt * Space Total Percnt 

Sensible Of Tot * Sensible Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

7,260 51.26 * -6,536 -6,536 0.00 

529 3.74 * 0 0 0.00 

118 0.83 * -514 -514 3.61 

389 6.28 * -3,302 -3,302 23.21 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

1,073 7.57 * -3,874 -3,874 27.23 

9,868 69.68 * 
* 

-14,226 -14,226 100.00 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

4,295 30.32 * 0 0 0.00 

4,295 30.32 * 0 0. 0.00 

0 0.00 * • 0 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

Grand Total=> 17,077 24 17,285   100.00 14,163       100.00 -14,226 -14,226     100.00 

-COOLING COIL SELECnON- -AREAS- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity  Sens Cap.. Coil Airfl   Entering DB/WB/HR    Leaving DB/WB/HR    Gross Total   Glass (sf)  (%) 
(Tons) 

1.4 
0.0 
0.0 
1.4 

(Mbh) 
17.3 
0.0 
0.0 

17.3 

(Mbh) 
14.4 
0.0 
0.0 

(cfm) 
300 

0 
0 

DegF 
78.2 
0.0 
0.0 

Deg F 
56.2 
0.0 
0.0 

Grains 
34.3 
0.0 
0.0 

Deg F 
34.1 
0.0 
0.0 

Deg F 
30.0 
0.0 
0.0 

Grains 
19.2 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

238 
0 
0 

294 
128 

0 
13 

0 
10 

-HEATING COIL SELSCTTON- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity Coil Airfl.  Ent  Lvg 
-AIRFLOWS  (cfm)- -ENGINEERTNG CHECKS—        —TEMPERATURES   (F)- 

(Mbh) 
-14.2 

0.0 
0.0 
0.0 
0.0 
0.0 

-14.2 

(cfm) 
230 

0 
300 

0 
0 
0 

Deg F 
68.0 
0.0 

68 
0 
0 
0 

Deg F 
125.0 

0.0 
33.9 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rn Exh 
Auxil 

Cooling      Heating        Clg % OA 
0 

55 
300 
300 
300 

55 
55 

0 

0 
55 

230 
0 

230 
0 
0 

Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Tan 
Clg Btuh/Sqft 
No. People 
Htg % QA 
Htg Cfm/Sa^t 

0.0 
1.26 

208.27 

165.23 
72.63 

0 
0.0 

0.97 

Type       Clg       Htg 
SADB 
Plenum 
Return 
Ret/OA 
Runamd 
Fn MtrTD 
Fn BldTD 

34.4 
78.0 
78. 
78. 
78. 
0. 
0. 

125. 
68. 
68. 
68. 
68. 

0. 
0. 

Htg Btuh/Scft     -59.77       Fn Frict     0.4 0.0 
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System 11 Block FC FAN COIL 

************************* CCOLIN3 COIL PEAK ******************************** rjf; SPACE PEAK ************ HEATIN3 COIL PEAK ******** 
Peaked at Time => 

Outside Air ==> 
Mo/Hr: 

OADB/WB/HR: 

Envelope Leads 

Skylite Solr 
Skylite Cond 
Poof Ccnd 
Glass Solar 
Glass Cond 
Mall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total=> 

Internal Loads 
Lights 
People 
MLsc 
Sub Total=> 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
CV/ÜNER Sizing 
Exhaust Heat 
Tetminal Bypass 

Grand Total—> 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 

6,445 
1,054 

234 
690 

0 
0 

2,182 
10,606 

0 
0 

1,448 
1,448 

0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

7/15 
96/ 77/112.0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 

(Btuh) 
0 
0 

6,445 
1,054 

234 
690 

0 
0 

2,182 
10,606 

0 
0 

1,448 
1,448 

0 
0 
0 
0 
0 
0 
0 
0 

Peront 
Of Tot 

(%) 
0.00 
0.00 

53.47 
8.75 
1.94 
5.73 
0.00 
0.00 

18.10 
87.99 

0.00 
0.00 

12.01 
12.01 

00 
00 
00 
00 
00 
00 

0.00 
0.00 

Ms/Hr: 7/15 * Mo/Hr: 13/ 1 

OADB: 96 * 
* 

OADB:  3 

Space Peront * Space Total Percnt 

Sensible Of Tot * Sensible Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 0 0.00 

0 0.00 * C 0 0.00 

6,445 59.63 * -5,802 -5,802 0.00 

1,054 9.75 * 0 0 0.00 

234 2.17 * -1,024 -1,024 8.02 

690 6.39 * -2,564 -2,564 20.08 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

936 8.66 * -3,381 -3,381 26.47 

9,360 86.61 * 
* 

-12,772 -12,772 100.00 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

1,448 13.39 * 0 0 0.00 

1,448 13.39 * 0 0 0.00 

0. 0.00 *' 0 0 0.00 

0 0.00 * 0 0 ' 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

12,053 12,053   100.00    * 10,808       100.00    * -12,772 -12,772     100.00 

-O00LIN3 COIL SELECTION- -AREAS- 

Main Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity  Sens Cap. Coil AirfL   Entering DB/WB/HR    Leaving DB/WB/HR    Gross Total   Glass (sf)  (%) 
(Tons) 

1.0 
0.0 
0.0 
1.0 

(Msh) 
12.1 
0.0 
0.0 

12.1 

(t*h) 
10.8 
0.0 
0.0 

(cfm) Deg F 
646   78.2 

0   0.0 
0   0.0 

Deg F 
65.0 
0.0 
0.0 

Grains 
73.9 
0.0 
0.0 

Deg F 
62.2 
0.0 
0.0 

Deg F 
59.0 
0.0 
0.0 

Grains 
72.0 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Mall 

211 
0 
0 

261 
115 

0 
25 

0 
22 

-HEATING COIL SELECTICN- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity 
(Msh) 
-12.8 

0.0 
0.0 
0.0 
0.0 
0.0 

-12.8 

Coil Airfl 
(cfm) 

207 
0 

646 
0 
0 
0 

Ent 
Deg F 
68.0 
0.0 

68.0 
0.0 
0.0 
0.0 

Lvg 
Deg F 
125.0 

0.0 
62.0 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

-AIRFLOWS (cfm)- 
Cooling 

0 
48 

646 
0 

646 
48 
49. 
0 

Heating 
0 

48 

—ENGINEERING CHECKS- —TEMPERATURES (F)  

207 
0 

207 
0 
0 
0 

Clg % OA 
Clg Cfm/Sqft 
Clg Cfin/Tan 
Clg Sgft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 
Htg Btuh/SajTt 

0.0 
3.06 

643.30 
210.07 
57.12 

0 
0.0 

0.98 
-60.53 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runamd 
Fn MtrlD 
En BldlD 
Fn Frict 

Clg 
62.6 
78.0 
78.0 
78.0 
78.0 
0.1 
0.1 
0.4 

Htg 
125.0 

68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 



Trane Air Conditioning Economics 
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System 12 Block FC -   FAN COIL 

************************* COOLING COIL PEAK 

Peaked at Time =■> fcfc>/Hr:    7/15 
Outside Air => OADB/WB/HR:    96/ 77/112.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total=> 

Internal Loads 
Lights 
People 
MLso 
Sub Total=> 

Ceiling Load 
Outside Air   • 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/ONDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total=> 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 

6,445 
529 
118 
786 

0 
0 

2,892 
10,770 

0 
0 

499 
499 

0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

12,268 

0 
0 
0 
0 

24 
0 

0 
0 

24 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 

(Btuh) 
0 
0 

6,445 
529 
118 
786 

0 
0 

2,892 
10,770 

0 
0 

1,499 
1,499 

0 
0 

184 
24 

0 
0 
0 
0 

Percnt 
Of Tot 

(%) 
0.00 
0.00 

51.66 
4.24 
0.94 
6.30 
0.00 
0.00 

23.18 
86.32 

0.00 
0.00 

12.01 
12.01 
0.00 
0.00 
1.47 
0.19 
0.00 
0.00 
0.00 
0.00 

V 600 
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CLG SPACE PEAK ************ HEATING COIL PEAK k it tctdcicitlt 

Ms/Hr: 7/15 * Nb/Hr: 13/ 1 
OADB: 96 * OADB:      3 

Space Percnt * Space Total Percnt 
snsible Of Tot * Sensible Sensible Of Tot 
(Btuh) (%) * (Btuh) (Btuh) (%) 

0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 

6,445 62.49 * -5,802 -5,802 0.00 
529 5.13 * 0 0 0.00 
118 1.14 * -514 -514 4.08 
786 7.63 * -2,921 -2,921 23.15 

0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 

936 9.08 * -3,381 -3,381 26.80 
8,814 85.47 * 

* 
-12,SIS -12,618 100.00 

0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 

1,499 14.53 * 0 0 0.00 
1,499 14.53 * 0 0 0.00 

0 0.00 * 0 0 0.00 
0 0.00 * 0 0 o'.oo 

0.00 * 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

0 0.00 * 0 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

12,476   100.00    * 10,313       100.00    * -12, as -12,618     100.00 

-COOLING COIL SEIECTICN- 

IVfedn Clg 
Aux Clg 
Cot Vent 
Totals 

Total Capacity     Sens Cap.    Coil Airfl 
(Tons) 

1.0 
0.0 
0.0 
1.0 

(t-bh) 
12.5 
0.0 
0.0 

12.5 

(Kbh) 
10.5 
0.0 
0.0 

(cfm) 
300 

0 
0 

Entering DB/HB/HR 
Deg F 
78.2 
0.0 
0.0 

Deg F 
60.4 
0.0 
0.0 

Grains 
52.2 
0.0 
0.0 

Leaving DB/WB/HR 
Deg F 
45.9 
0.0 
0.0 

Deg F 
44.5 
0.0 
0.0 

Grains 
42.3 
0.0 
0.0 

Gross Total 
-AREAS- 

Floor 
Part 
ExFlr 
Roof 
Wall 

Glass (sf)  (%! 
211 

0 
0 

261 
115 

0   0 
13  11 

-HEATING COIL SELECTICN- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Huiudif 
Opt Vent 
Total 

Capacity 
Oth) 
-12.6 

0.0 
0.0 
0.0 
0.0 
0.0 

-12.6 

Coil Airfl 
(cfm) 

204 
0 

300 
0 
0 
0 

Ent 
DegF 

68.0 
0.0 

68.0 
0.0 
0.0 
0.0 

Lvg 
DegF 
125.0 

0.0 
45.7 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rn Exh 
Auxil 

-AIRFLOWS  (cfm)- 
CcoLing 

0 
48 

300 
300 
299 

48 
49 

0 

Heating 
0 

48 

—ENGINEERING CHECKS- —TEMPERATURES   (F)- 

204 
0 

204 
0 
0 
0 

Clg % OA 
Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Soft/Ton 
Clg 3tUh/Sqft 
No. People 
Htg % OA 
Htg Cfm/ScjFt 
Htg Btuh/Scft 

0.0 
1.42 

288.55 
202.95 
59.13 

0 
0.0 

0.97 
-59.80 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runamd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
46.3 
78.0 
78.0 
78.0 
78.0 
0.1 
0.1 
0.4 

Htg 
125.0 

68.0 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 



Trane Air Conditioning Economics 
By: CLARK RICHARDSON BISKDP 

V 600 
PAGE 16 

Svstem 13 Block FC FAN COIL 

*•«•*******»*****-»********* COOLING COIL PEAK ******************************** cLG SPACE PEAK ************ HEATING COLL PEAK ******** 
Peaked at Time —> m/Oc:    7/15 * ito/Hr:    7/15 * Mb/Hr: 13/ 1 
Outside Air —> OADB/WB/HR:    96/ 77/112.0 * OADB:    96 * OACB:      3 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Boor Cond 
Glass Solar 
Glass Cond 
Wall Ccnd 
Partition 
Exposed Floor 
Infiltration 
Sub Total=> 

Internal Loads 
Lights 
People 
MLsc 
Sub Total=> 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Pet. Fan Heat 
Duct Heat Pkup 
OV/0M3R Sizing 
Exhaust Heat 
Temunal Bypass 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 

4,889 
1,109 

235 
2,179 

0 
0 

1,682 
10,094 

0 
0 

334 
334 

0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 

(Btuh) 
0 
0 

4,889 
1,109 

235 
2,179 

0 
0 

1,682 
10,094 

0 
0 

334 
334 

0 
0 
0 
0 
0 
0 
0 
0 

Percnt 
Of lot 

(%) 
0.00 
0.00 

46.89 
10.63 
2.26 

20.90 
0.00 
0.00 

16.13 
96.80 

0.00 
0.00 
3.20 
3.20 
0.00 
0.00 

,00 
,00 
,00 
,00 
,00 
,00 

Space Percnt * Space Total Percnt 
Sensible Of Tot * Sensible Sensible Of lot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 

4,889 51.64 * -4, ,402 -4, .402 0.00 
1,109 11.71 * 0 0 0.00 

235 2.48 * -1, ,028 -1, ,028 7.35 
2,179 23.02 * -5, 951 -5, ,951 42.55 

0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 

722 7.62 * -2, 606 -2, 606 18.63 
9,134 96.48 * -13, 987 -13, 987 100.00 

0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 

334 3.52 * 0 0 0.00 
'334 3.52 * 0 ■o 0.00 

0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 

0.00 * 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

0 0.00 * 0 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

Grand Total=> 10,428 10,428   100.00   * 9,467 100.00 -13,987 -13,987     100.00 

-COOLING COIL SELECTICN- -AREAS- 
Total Capacity  Sens Cap. Coil Airfl   Entering DB/WB/HR    Leaving DB/WB/HR    Gross Total   Glass (sf)  (%) 
(Tons) (M2h) (l±ix) (cm)    Deg F Deg F Grains 

Main Clg    0.9 10.4     9.5 581   78.2 65.0 73.9 
Aux Clg    0.0 0.0     0.0 0 0.0 0.0 0.0 
Opt Vent    0.0 0.0     0.0 0 0.0 0.0 0.0 
Totals      0.9 10.4 

Deg F 
62.6 
0.0 
0.0 

Deg F 
59.3 
0.0 
0.0 

Grains 
72.4 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

160 
0 
0 

198 
234 

0 
25 

0 
11 

-HEATING COIL SELECTICN- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Opt Vent 
Total 

Capacity  Coil Airfl.  Ent   Lvg 
-AIRFLOWS  (cfm)- —ENGINEERING CHECKS— 

(tfch) 
-14.0 

0.0 
0.0 
0.0 
0.0 
0.0 

-14.0 

(cfm) 
226 

0 
581 

0 
0 
0 

Deg F 
68.0 
0.0 

68.0 
0.0 
0.0 
0.0 

Deg F 
125.0 

0.0 
62.4 
0.0 
0.0 
0.0 

Type Cooling       Heating Clg % OA 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm Exh 
Auxil 

0 
37 

581 
0 

581 
37 
37 

0 

0 
37 

226 
0 

226 
0 
0 
0 

ClgCSn/Sqft 
Clg Cfm/Ton 
Clg Soft/Ton 
Clg 3tuh/Sqft 
No. People 
Htg % OA 
Htg Cfin/So£t 
Htg Btuh/SqFt 

0.0 
3.63 

668.18 
184.13 

65.17 
0 

0.0 
1.42 

-87.42 

—TEMPERATURES   (F)  
Type Clg Htg 

SADB 63.0 125.0 
Plenum 78.0 68.0 
Return 78.0 68.0 
Ret/OA 78.0 68.0 
Runamd 78.0 68.0 
Fn tfcrTD 0.1 0.0 
Fn BldTD 0.1 0.0 
Fn Frict 0.4 0.0 
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M3JTHLY ENEPGIT CCNSMTICN - ALTERNATIVE 3 
BASE IOAD 

  MO I JIHLY      ENE 

ELEC DEMAND 
On Peak Cn Peak STESM 

Month (kWh) (kW) (Therm) 

Jan 6,250 32 533 
Feb 5,533 32 471 
March 6,435 32 341 
April 5,196 31 9 
May 6,032 32 0 
June 10,028 58 0 
July 13,143 65 0 
Aug 11,418 59 0 
Sept 6,997 51 0 
Oct 5,756 33 0 
Nov 5,652 32 150 
Dec 5,683 32 702 
Total 88,123 65 2,206 

Buildir ig Energy Consumption = 77,355 (Btu/Sq Ft/Year) 
Source Energy Consumption 177,527 (Btu/Sq Ft/Year) 

Floor Area : 6,740 (SqFt) 



Trane Air Conditioning Eoancmics 
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ECPOMNr ENERGY CENSCMPTTCN - ALTERNATIVE 3 
BASE LOAD 

V 600 
PACE 13 

EQUIPMENT  ENERGY  CONSUMPTION 

Pef    Fniiin .. 
hly Consumption 

June       July Nun   Code Jan Feb Mar Apr May Aug Sep Oct Nov Dec Total 

0    LIGHTS 
ELEC 
EK 

2157 
12.2 

1903 
12.2 

2284 
12.2 

2030 
12.2 

2284 
12.2 

2157 
12.2 

2030 
12.2 

2411 
12.2 

1903 
12.2 

2157 
12.2 

2030 
12.2 

1903 
12.2 

25,249 
12.2 

1    MISC ID 
ELEC 
PK 

2959 
16.7 

2611 
16.7 

3133 
16.7 

2785 
16.7 

3133 
16.7 

2972 
16.8 

2797 
16.8 

3322 
16.8 

2622 
16.8 

2959 
16.7 

2785 
16.7 

2611 
16.7 

34,691 
16.8 

2    MISC LD 
GAS 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

3   MISC LD 
OIL 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

•0 
0.0. 

0 
0.0 

0 
0.0 

0 
0.0 

4   MLSC LD 
P STEAM 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

5   MISC LD 
P HOT20 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

6   MISC LD 
? CHILL 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

.    0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1    FQ1121S 
ELEC 
PK 

0 
0.0 

AC HECIP CHILLER 20-60 T 
0              0              0              0 

0.0          0.0          0.0          0.0 
3090 
21.4 

5720 
27.5 

3608 
22.5 

1367 
15.0 

0 
0.0 

0 
0.0 

0 
0.0 

13,785 
27.5 

1   EQ5200 
ELEC 
PK 

0 
0.0 

CCtCENSER FANS 
0              0              0 

0.0         0.0         0.0 
0 

0.0 
382 
2.6 

735 
3.2 

449 
2.7 

162 
2.0 

0 
0.0 

0 
0.0 

0 
0.0 

1,728 
3.2 

1   EQ5001 
ELEC 
PK 

0 
0.0 

CHILLED WATER PtMP C.V. 
0              0              0              0 

0.0          0.0          0.0          0.0 
415 
0.7 

541 
0.7 

468 
0.7 

237 
0.7 

0 
0.0 

0 
0.0 

0 
0.0 

1,660 
0.7 

1    EQ5313 
ELEC 
PK 

0 
0.0 

ccNraoLs 
0             0 

0.0         0.0 
0 

0.0 
0 

0.0 
171 
0.3 

223 
0.3 

193 
0.3 

98 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

685 
0.3 

1    EQ4003 
ELEC 
PK 

203 
0.8 

FC CEOTRTF. 
183          192 
0.8          0.8 

FAN C.V. 
131 
0.8 

147 
0.8 

285 
1.5 

362 
1.5 

330 
1.5 

224 
1.5 

227 
1.5 

131 
0.8 

207 
0.8 

2,622 
1.5 

2 B24371 FAN COIL SUPPLY FAN 
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ELEC 23 20    13    11 13 32 46 37 20 13 14 26 272 
PK 0.1 0.1   0.1   0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

3 EQ4371 EAN COIL SUPPLY FAN 
ELEC 116 104    105    71 a4 235 289 268 189 173 74 123 i,9a 
PK 0.4 0.4   0.4   0.4 1.2 1.2 1.2 1.2 1.2 1.2 0.4 0.4 1.2 

4 EQ4371 . EAN COIL SUPPLY FAN 
ELEC 33 30    30    16 16 20 25 21 14 43 25 36 309 
PK 0.1 0.1   0.1   0.1 0.1 0.1 0.1 0.1 0.1 0.1 ' 0.1 0.1 0.1 

5 EQ4371 FAN COIL SUPPLY FAN 
ELEC 17 15    15     8 16 19 25 20 10 20 13 18 197 
PK 0.0 0.0   0.0   0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.1 

6 EQ4371 FAN COIL SUPPLY EAN 
ELEC 22 20    20    11 15 19 27 20 9 32 17 24 235 
PK 0.1 0.1    0.1    0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

7 EQ4371 FAN COIL SUPPLY FAN 
ELEC 17 16    16     8 .16 18 . 26 20 9 23 13 19 200 
PK 0.0 0.0   0.0   0.0 0.1 0.1 0.1 0.1 0.1 ■ 0.0 0.0 • 0.0 0.1 

3 EQ4371 FAN COIL SUPPLY FAN 
ELEC 31 27    27    15 48 55 78 61 28 27 22 33 453 
PK 0.1 0.1   0.1   0.1 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.2 

9 EQ4371 FAN COIL SUPPLY FAN 
ELEC 21 19    18    10 35 45 60 53 28 17 14 23 343 
PK 0.1 0.1   0.1   0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.2 

10 EQ4371 FAN COIL SUPPLY FAN 
ELEC 20 17    17    12 16 19 24 23 15 14 13 23 213 
PK 0.1 0.1    0.1    0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

11 EQ4371 FAN COIL SUPPLY FAN 
ELEC 19 17    16    10 35 36 54 46 26 28 12 21 320 
PK 0.1 0.1    0.1    0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.2 

12 EQ4371 FAN COIL SUPPLY FAN 
ELEC 19 17    16    10 16 18 26 22 14 12 . 12 21 204 
PK 0.1 0.1    0.1    0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

13 EQ4371 FAN COIL SUPPLY FAN 
ELEC 23 20    20    11 26 39 56 47 23 12 15 25 316 

1 

PK 

CONVERTS. 

0.1 0.1   0.1   0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.2 

SIEAM TO tfjr WAJER CDNVhKTKK 
P STEAM 533 471   341     9 0 0 0 0 0 0 150 702 2,206 
PK 2.5 2.5   2.4   0.2 0.0 0.0 0.0 0.0 0.0 0.0 1.4 2.6 2.6 

1 EQ5020 HEAT WATER CIRC. PCM? C.V. 
ELEC 273 246    244    27 0 0 0 0 0 0 221 273 1,284 
PK 0.4 0.4    0.4    0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.4 0.4 

1 EQ5060 CONDENSATE RETURN PCM p 
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ELEC 296 268 265 29 0 0 0 0 0 0 241 296 1,395 
PK 0.4 0.4 0.4 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.4 0.4 
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UTILITY      PEAK     CHECKSUMS 

Utility      ELECTRIC DEMAND 

Peak Value     64.8  (kW) 
Yearly Time of Peak IS (hr)  7 (mo) 

Hour 15 Month 7 

Eap. 
Ref.     Equipment 

Num.     Code Name Equipment Description 

Cooling Equipment 

1       EQ1121S  AC RECIP CHILLER 20-60 T 

Sub Total 

Sub Total 

Air Moving Equipment 

X 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

Sub Total 

Sub Total 

Miscellaneous 

Lights 
Base Utilities 
Misc Equipment 
Sub Total 

Grand Total 

SCMfiTTCNOF 
SCMftlTCNCF 

SCMfflTICN OF 

SMtfOSCNOF 

SCMftTICNOF 

SaSMCTICNOF 
SCM4ATICN OF 

SCMffiTTON OF 

StXMVnCN OF 

StMftTICN OF 
SCMffiTICN OF 
SCMftTION OF 

SCMfiTICN OF 

FAN ELECTRICAL 

FAN ELECTRICAL 

FAN ELECTRICAL 

FAN ELECTRICAL 

FAN ELECTRICAL 

FAN ELECTRICAL 

FAN ELECTRICAL 

FAN ELECTRICAL 

FAN ELECTRICAL 

FAN ELECTRICAL 
FAN ELECTRICAL 

FAN ELECTRICAL 

FAN ELECTRICAL 

DEMAND 
DEMAND 

DEMAND 

DEMAND 

DEMAND 

DEMAND 

DEMAND 

DEMAND 

DEMAND 
DEMAND 
DEMAND 

DEMAND 

DEMAND 

Utility   Percnt 
Demand   Of Tot 

31.7     49.00 

31.7     49.00 

0.0 

1.5 2.31 
0.1 0.13 
1.2 1.84 
0.1 0.13 
0.1 0.13 
0.1 0.13 
0.1 0.13 
0.2 0.38 
0.2 0.28 
0.1 0.13 
0.2 0.27 
0.1 0.13 
0.2 0.24 

4.0 6.20 

0.0 0.00 

12.2 18.83 
0.0 0.00 

16.8 25.97 
29.0 44.81 

64.8    100.00 
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Weather Name        FTLVNWTH 

Gross Conditioned Floor Area (sqft)  6,740 
ACM Multiplier  1.008 

ENERGY  USE  SUMMARY 

Primary Heating 
Primary Cooling 

Compressor 
Tower/Cond Fans 
Condenser Putrp 
Other Accessories 

Auxiliary 
Supply Fans 

. 01 rrailation Pumps 
Base utilities 
Subtotal 

Lighting 
Receptacle 
Darestic Hot Water 
Cogeneration 
Totals 

ELEC 
(kHh/yr) 

1,395.4 

DISTRICT 
STEAM 

(KBtu/yr) 

220,607.6 

13,784.9 0.0 
1,727.7 0.0 

0.0 0.0 
685.5 0.0 

7,645.7 0.0 
2,943.8 0.0 

0.0 0.0 
10,589.5 ' 0.0 
25,249.1 0.0 
34,691.2 0.0 

0.0 0.0 
0.0 0.0 

88,123.4 220,607.6 

PERCENT 
CF TOTAL 

ENERGY 

43.2 

9.0 
1.1 
0.0 
0.4 

5.0 
1.9 
0.0 
6.9 

16.5 
22.7 
0.0 
0.0 

100.0 

TOTAL ADJUSTED 
SOURCE UNIT SOURCE 
ENERGY ENERGY 

(kBtu/yr) (kBtu/yr-sf) 

308,432.5 

141,157.5 
17,692.0 

0.0 
7,019.5 

78,292.1 
30,144.7 

0.0 
108,436.8 
258,551.6 
355,238.9 

0.0 
0.0 

1,196,528.9 

46.1 

21.1 
2.6 
0.0 
1.0 

11.7 
4.5 
0.0 

16.2 
38.7 
53.1 
0.0 
0.0 

178.9 



EC0-M2 
DRY-BULB  ECONOMIZER CONTROLS 

BUILDING 473 

m 
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TRACE   ULTRA   ANALYSIS ** 
** 

by CLARK RICHARDSON BISHOP ** 

ÜSDB ENERGY STDDY 

lEAVENWORTH,   KANSAS 

USDB 

BRIAN SCOTT 

Weather File Cede: FTLVNMTH 
Location: LEAVENWCKTH,   KANSAS   (USDB) 
Latitude: 39.4 (deg) 
Longitude: 94.9 (deg) 
Time Zone: 6 
Elevation: 770 (ft) 
Barometric Pressure: 29.1 (in. Hg) • 

Summer Clearness Number: 0.95 
Hinter Clearness Number: 0.95 
Suimer Design Dry Bulb: 96 (F) 
Sunnier Design Wet Bulb: 77 (F) 
Winter Design Dry Bulb: 3 (F) 
Simmer Ground Relectance: 0.20 
Winter Ground Relectance: 0.20 

Air Density: 0.0739 (Lfcm/cuft) 
Air Specific Heat: 0.2444 (Btu/lbm/F) 
Density-Specific Heat Prod: 1.0837 (Btu-min. /hr/cuft/F) 
Latent Heat Factor: 4,770.2 (Btu-min. /hr/cuft/lbm) 
Enthalpy Factor: 4.4333 (Btu-min. /hr/cuft) 

Design Simulation Period: May     To October 
System Simulation Period: January  To December 
Cooling Load Mathodology:    CLTD/CLF (TFM) 

Time/Date Program was Run: 
Dataset Name: 

9:58:45 
473-M 

9/25/90 
,TM 
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AIRFLOW - ALTERNATIVE 2 
BASE LOAD 

.3    A    O    A    C   L-l           O   U   fl  n A   A   1 

(Design Airflow Quantities) 

Auxil. 
Supply 

Room 
Exhaust OiitsicV? Cooling Heating Return Exhaust 

System   System Airflow Airflow Airflow Airflow Airflow Airflow Airflow 
Nutter Type (Cfin) (Cfin) (Cfin) (Cfin) (Cfin) (Cfin) (Cfin) 

1 PC 0 400 304 400 0 0 50 
2 FC 0 300 0 300 0 0 17 
3 FC 0 800 0 800 0 0 137 
4 FC 0 300 0 300 0 0 51 
5 FC 0 300 53 300 0 0 23 
6 FC 0 300 79 300 0 0 37 
7 FC 0 300 0 300 0 0 30 
8 FC 0 200 0 200 0 0 34 
9 SZ 0 1, ,600 669 1,599 0 0 434 

10 FC 0 600 209 600 0 0 98 
11 SZ 0 4, ,910 2,541 4,910 4,910 0 1,037 
12 SZ 0 5, ,900 2,929 5,900 5,900 0 1,183 

Itatals 0 15, 910 6,783 15,908 10,810 0 3,132 

CAPACITY - ALTERNATIVE 2 
BASE LOAD 

(Design Capacity Quantities) 

*.* i* ' 1   U Pj 

Maiin Sys. Aux . Sys. Opt. Vent Cooling tfein Sys. Aux. Sys. Preheat Reheat ämidif. Cpt. Vent Heating 
System   System Capacity Capacity Capacity Totals Capacity Capacity Capacity Capacity Capacity Capacity Totals 
Nurrber Type (Tens) (Tons) (Tons) (Tans) (Btuh) (Btuh) (Btuh) (Btuh) (Btuh) (Btuh) (Btuh) 

1 FC 0.9 0.0 0.0 0.9 -18,767 0 0 0 0 0 -18,767 
2 FC 0.6 0.0 0.0 0.6 0 0 -22,807 0 0 0 -22,807 
3 FC 2.2 0.0 0.0 2.2 0 0 -47,137 0 0 0 -47,137 
4 FC 0.8 0.0 0.0 0.8 0 0 -17,446 0 0 0 -17,446 
5 FC 0.2 0.0 0.0 0.2 -3,024 0 -1,300 0 0 0 -4,325 
6 FC 0.6 0.0 0.0 0.6 -4,858 0 0 0 0 0 -4,858 
7 FC 0.4 0.0 0.0 0.4 0 0 -a, 779 0 0 0 -21,779 
8 FC 0.7 0.0 0.0 0.7 0 0 -9,923 0 0 0 -9,923 
9 SZ 1.5 0.0 0.0 1.5 -40,932 0 -955 0 0 0 -41,887 

10 FC 1.3 0.0 0.0 1.3 -12,027 0 -2,589 0 0 0 -14, a6 
11 SZ 13.7 0.0 0.0 13.7 -156,944 0 0 0 0 0 -156,944 
12 SZ 16.0 0.0 0.0 16.0 -180,898 0 0 0 0 0 -180,898 

Totais 38.9 0.0 0.0 38.9 -417,451 0 -123,936 0 0 0 -541,386 
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ENGINEEKtNS CHECKS - ALTERMVnVE 2 
BASE IOAD 

ENGINEERING      CHECKS 

Percent   Cooling         Heating  
System          {bin/ System         Cutside CSn/ Cfin/ Sq Ft Stub/ Cfin/ Btuh/     Floor Area 
Nutter Auxiliary           Type Air Sq Ft Ton /Ten SqFt SqFt SqFt SqFt 

1 Main FC 0.00 0.69 444.4 643.3 18.65 0.52 -32.41 579 
2 Main PC 0.00 3.85 486.5 126.5 94.87 0.00 -292.39 78 
3 Main PC 0.00 1.30 371.0 286.1 41.94 0.00 -76.40 611 
4 Main PC 0.00 1.32 375.5 285.4 42.05 0.00 -76.52 228 
5 Main PC 0.00 2.88 1,420.3 492.4 24.37 0.51 -41.58 104 
6 Main PC 0.00 1.79 495.2 277.3 43.27 0.47 -28.92 168 
7 Main PC 0.00 2.19 837.8 382.6 31.36 0.00 -158.97 137 
8 Main PC 0.00 1.31 286.0 218.8 54.84 0.00 -64.86 153 
9 Main SZ 0.00 0.82 1,035.6 1,262.1 9.51 0.34 -21.48 1,950 

10 Main PC 0.00 1.36 464.5 340.6 35.23 0.48 -33.22 440 
11 Main SZ 0.00 1.17 359.0 306.2 39.19 0.61 -37.47 4,188 
12 Main SZ 0.00 1.41 368.7 261.7 45.85 0.70 -43.19 4,188 
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System Bk>ck FC -   FAN COIL 

************************* CCOLIN3 COIL PEAK ******************************** CLG SPACE PEAK ************ HEATHC COIL PEAK ******** 
Peaked at Time = 
Outside Air => 

tto/Hr:    7/15 
OADB/WB/HR:    96/ 77/112.0 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Poof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total=> 

Internal Loads 
Lights 
People 
MLsc 
Sub Total=> 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Bet. Fan Heat 
Duct Heat Pkup 
OV/ONDR Sizing 
Exhaust Heat 
Tenninal Bypass 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 
0 

2,402 
732 
642 

0 
0 

7,057 
10,833 

2,117 
3,102 
3,045 
8,264 
1,566 

0 

Bet. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 

155 

155 

1,411 

0 
1,411 

-1,566 
0 

32 
0 

0 
0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 

(Btuh) 
0 
0 
0 

2,402 
732 
797 

0 
0 

7,057 
10,988 

3,528 
3,102 
3,045 
9,676 

0 
0 

245 
32 

0 
0 
0 
0 

Percnt 
Of Tot 

(%) 
0.00 
0.00 
0.00 

11.47 
3.49 
3.80 
0.00 
0.00 

33.70 
52.47 

16.85 
14.82 
14.54 
46.20 
0.00 
0.00 
1.17 
0.15 
0.00 
0.00 
0.00 
0.00 

fcb/Hr: 7/16 * fcb/Hr: 13/ 1 
QADB: 96 * 

* 
OADB:      3 

Space Peront * Space Total Peront 
Sensible Of Tot * Sensible Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 0 0.00 
0 0.00 * C 0 0.00 
0 0.00 * 0 0 0.00 

2,402 16.47 * 0 0 0.00 
727 4.98 * -3, ,195 -3,195 17.02 
649 4.45 * -2, ,255 -3,187 16.98 

0 0.00 * 0 0 0.00 
0 0.00 * -3, ,370 -3,370 17.95 

2,427 16.64 * -9, ,016 -9,016 48.04 
6,206 42.53 * 

* 
-17, ,836 -18,767 100.00 

2,117 14.51 * 0 0 0.00 
1,619 11.10 * 0 0 0.00 
3,080 21.11 * 0 0 0.00 
6,816 46.72 * 0 0 0.00 
1,569 10.75 * ■931 ■ 0 0.00 

0 0.00 * 0 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

0 0.00 * 0 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

Grand Total=> 20,664 32 20,941    100.00    * 14,590       100.00 -18,767 -18,767     100.00 

-COOLING COLL SELECTICN- -AREAS- 

tein Clg 

Aux Clg 

Opt Vent 

Totals 

Total Capacity  Sens Cap. Coil AirfL   Entering DB/WB/HR    Leaving DB/WB/HR    Gross Total   Glass (sf)  (%) 

(Tons) 

0.9 

0.0 

0.0 

0.9 

(tfch) 

10.8 

0.0 

0.0 

10.8 

(Mil) 

7.7 

0.0 

0.0 

(cfm) Deg F 

400 78.2 

0 0.0 

0 0.0 

Deg F 

62.0 

0.0 

0.0 

Grains 

59.7 

0.0 

0.0 

DegF 

44.0 

0.0 

0.0 

Deg F 

42.9 

0.0 

0.0 

Grains 

40.3 

0.0 

0.0 

Floor 

Part 

ExFlr 

Roof 

Hall 

579 

0 

65 

0 

805 

0 

86 

0 

11 

Nfein Htg 

Aux Htg 

Preheat 

Reheat 

Humidif 

Opt Vent 

Total 

—HEATING COIL SELECTION  

Capacity  Coil Airfl.  Ent   Lvg 
-AIRFLOWS (cfm)- -EN3INEERQC CHECKS—   —TEMPERATURES (F)- 

(*fch) 

-18.8 

0.0 

0.0 

0.0 

0.0 

0.0 

-18.8 

(cfin) 

304 

0 

400 

0 

0 

0 

Deg F 

68.0 

0.0 

68.0 

0.0 

0.0 

0.0 

Deg F 

125.0 

0.0 

43.8 

0.0 

0.0 

0.0 

Type 

Vent 

Infil 

Supply 

Mlncfm 

Return 

Exhaust 

Rm Exh 

Auxil 

Cooling  Heating   Clg % OA 

0 

128 

400 

400 

400 

128 

50 

0 

0 
128 
304 

0 
304 

Clg Cfin/Sgft 
Clg Cfm/Ton 
Clg Sqft/Tcn 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SqFt 

0.0 
0.69 

444.44 
643.33 
18.65 

3 
0.0 

0.52 

Type       Clg       Htg 
SADB 
Plenum 
Return 
Rst/QA 
Runarnd 

44.3 125.0 
86.5 62.9 
78.0 68.0 
78.0 68.0 
78.0 68.0 

Fn MtiTD     0.1 
Fn SldlD     0.1 

HtgBtuh/Soft     -32.41       En Frict     0.4 

0.0 
0.0 
0.0 



Trane Air Conditioning Economics 
By: CLARK RICHARDSON BISKUP 

V 500 
SAGE     5 

System Block FC -   FAN COIL 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEAITN3 COIL PEAK ******** 
Peaked at Time =•> 
Outside Air => 

Mo/Hr: 
OADB/WB/HR: 

Envelope Loads 
Skylite Solr 
Skylite Ccnd 
Roof Cond 
Glass Solar 
Glass Cond 
Mali Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total=> 

Internal Loads 
Lights 
People 
Misc 
Sub Total=> 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OVALER Sizing 
Exhaust Heat 
Terminal Bypass 

Space 
Sens.+Lat. 

CBtuh) 
0 
0 
0 
0 
0 

112 
0 
0 

532 
644 

156 
388 

1,424 
1,967 

136 
0 

Ret. Air 
Sensible 

CBtuh) 
0 
0 
0 
0 
0 

32 

32 

104 

0 
104 

-136 
0 

24 
0 

0 
0 

7/15 
96/ 77/112.0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 

(Btuh) 
0 
0 
0 
0 
0 

145 
0 
0 

532 
677 

259 
388 

1,424 
2,071 

0 
0 

184 
24 

0 
0 
0 
0 

Percnt 
Of Tot 

(%) 
0.00 
0.00 
0.00 
0.00 
0.00 
4.89 
0.00 
0.00 

18.01 
22.90 

8.78 
13.12 
48.17 
70.07 

•    0.00 
0.00 
6.22 
0.81 
0.00 

00 
00 
00 

Mo/Hr: 7/16 * Mo/Hr: 0/ 0 
OADB: 96 * OADB: 0 

Space Percnt ;    * Space Total Percnt 
snsible Of Tot * Sensible       Sensible Of Tot 
(Btuh) (%) * (Btuh) (Btuh) (%) 

0 0.00 * 0 0 0.00 
0 0.00 * C 0 0.00 
0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 

111 4.70 * 0 0 0.00 
0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 

322 13.62 * 0 0 0.00 
434 18.32 * 0 0 0.00 

156 6.57 * 0 0 0.00 
202 8.55 * 0 0 0.00 

1,440 60.82 * 0 0 0.00 
1,798 75.95 * 0 0 0.00 

136 5.74 * 0 0 0.00 
0 •    0.00 * 0 o • 0.00 

0.00 * 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

0 0.00 * 0 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

Grand Total=> 2,748 24 2,955   100.00 2,367 100.00    * 0.00 

üfein Clg 
Aux Clg 
Opt Vent 
Totals 

Total 

(Tons) 

0.6 

0.0 

0.0 

0.6 

-COOLING COIL SELECnCN- 
rv^pacity 

(Man) 

7.4 

0.0 

0.0 

7.4 

Sens Cap. 

(M=h) 

6.4 

0.0 

0.0 

Coil AirfL 

(cftn) 

300 

0 

0 

Entering DB/WB/HR 

Deg F Deg F Grains 

68.9 

0.0 

0.0 

78.2 

0.0 

0.0 

94.7 

0.0 

0.0 

Leaving DB/WB/HR 

Deg F Deg F Grains 

70.4  a.8   71.3 

0.0   0.0   0.0 

0.0   0.0   0.0 

Gross Total 

Floor 

Part 

ExFlr 

Roof 

Wall 

-AREAS- 

Glass (sf)  (%) 

78 

0 

3 

0 

99 

-HEATING COLL SELECTICN- 

Main Htg 

Aux Htg 

Preheat 

Reheat 

Hunidif 

Opt Vent 

Total 

Capacity 

(Mil) 

0.0 

0.0 

-22.8 

0.0 

0.0 

0.0 

-22.8 

Coil Airfl. 

(cfin) 

0 

0 

300 

0 

0 

0 

Ent 

DegF 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Lvg 

Deg F 

0.0 

0.0 

70.2 

0.0 

0.0 

0.0 

Type 

Vent 

Infil 

Supply 

Mincfm 

Return 

Exhaust 

Rm Exh 

Auxil 

-AIRFLOWS (cfm)- 

Cooling 

0 

17 

300 

300 

300 

17 

17 

0 

Heating 
0 
0 
0 
0 
0 
0 
0 
0 

—ENGINEERING CHECKS—        —TEMPERATORES   (F)  
Clg % OA 
ClgCfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfin/SaFt 
Htg Btuh/SaFt 

0.0 
3.85 

486.49 
126.49 

94.37 
1 

0.0 
0.00 

-292.39 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runamd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
70.7 
83.5 
78.0 
78.0 
78.0 
0.1 
0.1 
0.4 

Htg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
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System Block FC - FAN COIL 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time —«> 
Outside Air => 

fcb/Hr: 
OADB/WB/HR: 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Poof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total=> 

Internal Loads 
Lights 
People 
Mtsc 
Sub Total=> 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/ONDR Sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total=> 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 
0 

2,001 
406 
343 

0 
0 

6,672 
9,422 

2,801 
2,715 
8,422 

13,938 
1,963 

0 

25,323 

Pet. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 

95 

95 

1,868 

0 
1,868 

-1,963 
0 

64 
0 

0 
0 

64 

7/15 
96/ 77/112.0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 
(Btuh) 

0 
0 
0 

2,001 
406 
439 

0 
0 

6,672 
9,518 

4,669 
2,715 
8,422 

15,805 
0 
0 

490 
64 
0 
0 
0 
0 

Percnt 
Of Tot 

(%) 
0.00 

0.00 

0.00 

7.73 

1.57 

1.70 

0.00 

0.00 

25.78 

36.78 

18.04 

10.49 

32.54 

a.08 

0.00 

0.00 

1.90 

0.25 

0.00 

0.00 

0.00 

0.00 

Mo/Hr: 7/15 * MD/HT: 0/ 0 
OADB: 96 * 

* 
OADB: 0 

Space Percnt * Space Total Percnt 
Sensible Of Tot * Sensible   Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) <%> 
0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 

2,001 10.01 * 0 0 0.00 
406 2.03 * 0 0 0.00 
343 1.72 * 0 0 0.00 

0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 

2,672 13.37 * 0 0 0.00 
5,423 27.12 * 

* 
0 0 0.00 

2,801 14.01 * 0 0 0.00 
1,385 6.93 * 0 0 0.00 
8,422 42.12 * 0 0 0.00 

12,608 63.06 * . 0 0 0.00 
1,963 9.82 * 0 0 0.00 

0 0.00 * 0 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

0 0.00 * 0 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

25,877 100.00 * 19,993  100.00 0.00 

-COOLING COIL SELECnCN- 

t&in Clg 
Aux Clg 
Cpt Vent 
Totals 

Entering DB/WB/HR Total Capacity Sens Cap. Coil Airfl 
(Tons)   (fcbh) (Mil) (cfin) Deg F Deg F Grains 

2.2    25.9 20.5 800 78.2 64.0 69.2 
0.0     0.0 0.0 0 0.0 0.0 0.0 
0.0 0.0 0.0 0 0.0 0.0 0.0 
2.2    25.9 

Leaving DB/WB/HR 
Deg F 
54.6 
0.0 
0.0 

Deg F 
53.0 
0.0 
0.0 

Grains 
59.3 
0.0 
0.0 

Gross Total 
-AREAS- 

Floor 
Part 
ExFlr 
Roof 
Wall 

GLass (sf)  (%) 
617 

0 
41 
0 

333 
0 

43 
0 

13 

-HEATING COIL SELECTICN- 

Main Htg 
Aux Htg 
Preheat 
Reheat 
Humidif 
Cpt Vent 
Total 

Capacity 

(fcfch) 
0.0 
0.0 

-47.1 
0.0 
0.0 
0.0 

-47.1 

Coil Airfl 
(cfin) 

0 
0 

800 
0 
0 
0 

Ent 
DegF 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

L.vg 

DegF 

0.0 

0.0 

54.4 

0.0 

0.0 

0.0 

Type 

Vent 

Infil 

Supply 

MLncftn 

Return 

Exhaust 

Rm Exh 

Auxil 

-AIRFLOWS (cfin)- 

Cooling 

0 

137 

800 

800 

800 

137 

137 

0 

Heating 
0 
0 
0 
0 
0 
0 
0 
0 

-ENGINEERING CHECKS—        —TEMPERATURES   (F)- 
Clg % CA 
Clg Cfm/Sqft 
Clg Cön/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfin/Scft 
Htg Btuh/Sajt 

0.0 
1.30 

370.99 
286.12 
41.94 

7 
0.0 

0.00 
-76.40 

Type 
SADB 
Plenum 
Return 
Ret/OA 
Runamd 
Fn MtrTD 
Fn BldTD 
Fn Frict 

Clg 
54.9 
88.0 
78.0 
78. 
73. 
0. 
0. 
0. 

Htg 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
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System Block FC - FAN COIL 

************************** COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time =»> Mo/Hr:    7/16 * Mo/Hr:    7/16 * Ms/Hr: 0/ 0 
Outside Air Ro- OADB/WB/HR:    96/ 75/105.0 * OADB:    96 * 

it 

OADB: 0 

Space Ret. Air Set. Air Net Percnt * Space Percnt * Space Total Percnt 
sens.+Lat. Sensible Latent Total Of Tot ■*. Sensible Of Tot * Sensible Sensible Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (%) * (Btuh) (%) * (Btuh) (Btuh) (%) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Poof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Solar 2,136 0 2,136 22.29 * 2,136 27.64 * 0 0 0.00 
Glass Cond 202 0 202 2.11 * 202 2.62 * 0 0 0.00 
Hall Cond 230 46 276 2.88 * 230 2.98 * 0 0 0.00 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 2,047 2, 047 21.36 * 967 12.51 * 0 0 0.00 
Sub Total=> 4,616 46 4, 662 48.63 * 3,536 45.75 * 0 0 0.00 

Internal Loads * * 
Lights 1,245 830 2, 075 21.65 * 1,245 16.11 * 0 0 0.00 
People 1,177 1,177 12.28 * 607 7.86 * 0 0 0.00 
MLsc 1,464 0 0 1, 464 15.27 * 1,464 18.95 * 0 0 0.00 
Sub Total=> 3,886 830 0 4,716 49.20 * 3,316 42.91 * 0 0 0.00 

Ceiling Load 876 -876 0 0.00 * 876 11.34 * 0 0 0.00 
Outside Air 0 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Sup. Fan Heat 184 1.92 * 0.00 * 0 0.00 
Ret. Fan Heat 24 24 0.25 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
CM AMIR Sizing 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 0.00 * 0 0.00 

Grand Total=> 9,378 24                 0             9,586 100.00 * 7,728 100.00 * 0 0 0.00 

Total Capacity Sens Cap.    < Sail Airfl Entering DB/WB/HR Leaving DB/WB/HR Gross Total Glass  (sf) (%) 
(Tons) (Moh) (Moh) (cfrn) Deg F Deg F   Grains Deg F   Deg F Grains Floor 228 

Main Clg           0.3 9.6 7.9 300 78.2 65.0       73 .9 53.9     53.0 60.3 Part 0 
Aux   Clg           0.0 0.0 0.0 0 0.0 0. .0         0 .0 0.0       0.0 0.0 ExFlr 19 
Opt Vent           0.0 0.0 0.0 0 0.0 0. .0         0 .0 0.0       0.0 0.0 Roof 0 0       0 
Totals               0.8             9.6 Wall 234 22       9 

Capacity Coil Airfl     Ent Lvg Type Cooling       Heating         Clg % OA                    C 1.0 Type       Clg Htg 
(M=h) (cfrn)        Deg F Deg F Vent 0 0       Clg Cfm/Sqft 1. 32 SADB 54.2 0.0 

Main Htg              0.0 0         0.0 0.0 Infil 51 0       Clg Cfm/Ton 375. 54 P: Lenum 90.1 0.0 
Aux   Htg               0.0 0         0.0 0.0 Supply 300 0       Clg Soft/Ton 285. 41 Return 78.0 0.0 
Preheat             -17.4 300         0.0 53.7 Mincftn 300 0        Clg Btuh/Sqft 42. 05 Ret/OA 78.0 0.0 
Reheat                   0.0 0         0.0 0.0 Return 300 0       No. People 3 Runarnd 78.0 0.0 
Humidif                0.0 0         0.0 0.0 Exhaust 51 0       Htg % OA C i.O Fn MtrTD 0.1 0.0 
Opt Vent               0.0 0         0.0 0.0 Rm Exh 51 0       Htg Cfm/SqFt 0. 00 Fn BldTD 0.1 0.0 
Total                 -17.4 Auxil 0 0       Htg Btuh/Scpt -76.52 Fn Frict 0.4 0.0 



Trane Air Conditioning Eoancraics 
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PACE 

System Block FC FAN COIL 

************************* CCOLIN3 COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time = 

Outside Air => 
tfc/Hr: 

OADB/WB/HR: 

Envelope Load3 
Skylite Solr 
Skylite Cond 
Roof Cond 
Glass Solar 
Glass Cond 
«all Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total=> 

Internal Loads 
Lights 
People 
MLsc 
Sub Tbtal=—> 

Oiling Load 
Outside Air 
Sup. Fan Heat 
Ret. Fan Heat 
Duct Heat Pkup 
OV/OBR Sizing 
Exhaust Heat 
Terminal Bypass 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 
0 
0 

191 
84 

0 
0 

1,009 

1,284 

614 
0 

0 

614 
428 

0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 

19 

19 

410 

0 
410 

-428 
0 

24 
0 

0 
0 

7/15 
96/ 77/112.0 

Ret. Air 
Latent 
(Btuh) 

Net 
Total 

(Btuh) 
0 
0 
0 
0 

191 
103 

0 
0 

1,009 
1,303 

1,024 
0 
0 

1,024 
0 
0 

184 
24 

0 
0 
0 
0 

Percnt 
Of Tot 

(%) 
0.00 
0.00 
0.00 
0.00 
7. 
4. 
0. 
0. 

.55 

.06 

.00 

.00 
39.79 
51.40 

40.40 
0.00 
0.00 

40.40 
0.00 
0.00 
7.26 
0.94 
0.00 
0.00 
0.00 
0.00 

Mo/Hr: 7/15 * M3/Hr: 13/ 1 

OADB: 96 * OADB: 3 

Space Percnt * Space Total Percnt 

Sensible Of Tot * Sensible   Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 0 0.00 

0 0.00 * C 0 • 0.00 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

191 10.83 * -837 -837 25.72 

84 4.76 * -243 -364 11.20 

0 0.00 * 0 0 0.00 

0 0.00 * -432 -432 13.27 

449 25.39 * -1,620 -1,620 49.81 

724 40.98 * -3,131 -3,253 100.00 

614 34.77 * 0 0 0.00 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

614 34.77 * 0 0 0.00 

• 428 24.24 * -121 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

Grand Total=> 2,327 24 2,535   100.00    * 1,767       100.00    * -3,253 -3,253     100.00 

-COOLING COIL SEL5CTTCN- -AEEAS- 

Main Clg 

Aux Clg 

Opt Vent 

Totals 

Total Capacity  Sens Cap. Coil Airfl   Entering DB/WB/HR    Leaving DB/WB/HR    Gross Total   Glass (sf)  (%) 

(Tons) 

0.2 

0.0 

0.0 

0.2 

(Mbh) 

2.5 

0.0 

0.0 

2.5 

(MA) 

2.0 

0.0 

0.0 

(cfm) 

300 

0 

0 

Deg F 

78.2 

0.0 

0.0 

Deg F 

65.4 

0.0 

0.0 

Grains 

76.3 

0.0 

0.0 

Dag F 

72.2 

0.0 

0.0 

Deg F 

62.9 

0.0 

0.0 

Grains 

73.5 

0.0 

0.0 

Floor 

Part 

ExFlr 

Roof 

Wall 

104 

0 

8 

0 

102 

0 

20 

0 

20 

-HEATING COIL SEIECTICN- 

Main Htg 

Aux Htg 

Preheat 

Reheat 

Humidif 

Opt Vent 

Total 

Capacity  Coil Airfl  Ent   Lvg 

-AIRFLOWS  (cfm)- —ENGINEERING CHECKS- 

(M=h) 
-3.0 
0.0 

-1.3 
0.0 
0.0 
0.0 

-4.3 

(cfctl) 
53 

0 
300 

0 
0 
0 

Deg F 
72.0 
0.0 

68.0 
0.0 
0.0 
0.0 

Deg F 
125.0 

0.0 
72.0 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
Mincfin 
Return 
Exhaust 
Rm Exh 
Auxil 

Cooling       Heating Clg % OA 
0 

23 
300 
300 
300 

23 
23 

0 

0 
23 
53 

0 
53 

0 
0 
0 

Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
ClgBtuh/Sqft 
No. People 
Htg % OA 
Htg Cfin/Scft 
Htg Btuh/SqFt 

0.0 
2.88 

1420.35 
492.39 
24.37 

0 
0.0 

0.51 
-41.58 

—TEMPERATURES   (F)  
Type  Clg  Htg 

SADB 

Plenum 

Return 

Ret/CA 

Runamd 

Fn MtrTD 

Fn BldTD 

Fn Frict 

72.6 

91.0 

78.0 

73.0 

78.0 

0.1 

0.1 

0.4 

125.0 

64.3 

68.0 

68.0 

68.0 

0.0 

0.0 

0.0 
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System Block FC - FAN COIL 

************************** COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time => 

Outside Air => 
M=/Hr: 

OADB/WB/HR: 

Envelope Loads 

Skylite Solr 

Skylite Cond 

Roof Cond 

Glass Solar 

Glass Cond 

Wall Ccnd 

Partition 

Exposed Floor 

Infiltration 

Sub Total=> 

Internal Loads 

Lights 

People 

Misc 

Sub Total=> 

Ceiling Load 

Outside Air 

Sup. Fan Heat 

Ret. Fan Heat 

Duct Heat Pkup 

OV/UNDR Sizing 

Exhaust ffeat 

Terminal Bypass 

Grand Total=»> 

Space 

Sens.+Lat. 

(Btuh) 

0 

0 

0 

1,090 

194 

164 

0 

0 

1,746 

3,194 

1,229 

385 

1,407 

3,022 

845 

0 

7,061 

Ret. Air 

Sensible 

(Btuh) 

0 

0 

0 

0 

0 

26 

26 

819 

0 

819 

-845 

0 

24 

0 

0 

0 

24 

7/14 

96/ 77/112.0 

Ret. Air 

Latent 

(Btuh) 

Net 

Total 

(Btuh) 

0 

0 

0 

1,090 

194 

190 

0 

0 

1,746 

3,221 

2,048 

385 

1,407 

3,841 

0- 

0 

184 

24 

0 

0 

0 

0 

Percnt 

Of Tot 

(%) 
0.00 

0.00 

0.00 

14.99 

2.67 

2.61 

0.00 

0.00 

24.03 

44.31 

28.17 
5.30 

19.36 
52.84 
0.00 
0.00 
2.53 
0.33 
0.00 
0.00 
0.00 
0.00 

M3/Hr: 7/10 * Ma/Hr: : 13/ 1 
OADB: 86 * OADB: :  3 

Space Percnt * Soace Total Percnt 
Sensible Of Tot * Sensible  Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 0 0.00 

0 0.00 * C 0 0.00 

0 0.00 * 0 0 0.00 

1,875 31.85 * 0 0 0.00 

97 1.65 * -890 -890 18.31 

154 2.61 * -440 -634 13.05 

0 0.00 * 0 0 0.00 

0 0.00 * -728 -728 14.99 

337 5.72 * -2,606 -2,606 53.65 

2,462 41.83 * -4,664 -4,858 100.00 

1,180 20.04 * 0 0 0.00 

173 2.93 * 0 0 0.00 

1,262 a.44 * 0 0 0.00 

2,614 44.41 * •0 0 0.00 

810 13.76 * -194 0 0.00 

0 0.00 * 0 o-- 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

7,269   100.00    * 5,886 100.00 -4,858 -4,858      100.00 

-COOLING COIL SELECTION- -AREAS- 

^fein Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity     Sens Cap.    Coil Airfl Entering DB/HB/HR Leaving DB/WB/HR Gross Total Glass  (sf)     (%) 
(Tons) 

0.6 
0.0 
0.0 
0.6 

(tfch) 
7.3 
0.0 
0.0 
7.3 

fttfa) 
6.0 
0.0 
0.0 

(cfm) 
300 

0 
0 

Deg F 
78.2 
0.0 
0.0 

Deg F 
64.3 
0.0 
0.0 

Grains 
70.6 
0.0 
0.0 

Deg F 
59.7 
0.0 
0.0 

Deg F 
56.3 
0.0 
0.0 

Grains 
64.5 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

168 
0 

14 
0 

164 
0 

22 
0 

13 

-HEATING COIL SELECTION- 

üfein Htg 
Aux   Htg 
Preheat 
Reheat 
Hunidif 
Opt Vent 
Total 

Capacity     Coil Airfl     Ent       Lvg 
-AIRFLOWS  (cfm)- -EtraNEERBE CHECKS—        —TaPERATORES   (F)- 

(Mah) 
-4.9 
0.0 
0.0 
0.0 
0.0 
0.0 

-4.9 

(cfm) 
79 

0 
300 

0 
0 
0 

Deg F 
68.0 
0.0 

68.0 
0.0 
0.0 
0.0 

DegF 
125.0 

0.0 
59.3 
0.0 
0.0 
0.0 

Type Cooling       Heating Clg % OA 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rn Exh 
Auxil 

0 
37 

300 
300 
300 
37 
37 

0 

0 
37 
79 

0 
79 

0 
0 
0 

Clg Cfm/Sqft 
Clg Cfm/Tcn 
Clg Sqft/Tan 
Clg Btuh/Sqft 
No. People 
Htg % OA 
Htg Cfm/SoFt 
Htg Btuh/SgFt 

0.0 
1.79 

495.24 
277.33 

43.27 
1 

0.0 
0.47 

-28.92 

Type       Clg       Htg 
SADB 
Plenum 
Return 
Ret/OA 
Runamd 
En MtrTD 
En BlcHD 
Fn Fxict 

59.9 
93.9 
78.0 
78.0 
78.0 
0.1 
0.1 
0.4 

125.0 
64.4 
68.0 
68.0 
68.0 
0.0 
0.0 
0.0 
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System Block FC FAN COIL 

************************* COOLING COIL PEAK ******************************** rttz  SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time ==> 

Outside Air => 
Mo/Hr: 

OADB/WB/HR: 

Envelope Loads 

Skylite Solr 

Skylite Cond 

Poof Cond 

Glass Solar 

Glass Cond 

Wall Ccnd 

Partition 

Exposed Floor 

Infiltration 

Sub Total=> 

Internal Loads 

Lights 

People 

Mlsc 

.Sub Total=»> 

Ceiling Load 

Outside Air 

Sup. Fan Heat 

Pet. Fan Heat 

Duct Heat Pkup 

OV/ONDR Sizing 

Exhaust Heat 

Terminal Bypass 

Space 

Sens.+Lat. 

(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

1,114 

1,114 

663 
397 

1,472 

. 2,533 

442 

0 

Bet. Air 

Sensible 

CBtuh) 

0 

0 

0 

0 

0 

0 

7/15 

96/ 77/112.0 

Ret. Air 

Latent 

(Btuh) 

442 

0 

442 

-442 

0 

24 

0 

0 

0 

Net 

Total 

(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

1,114 

1,114 

1,106 
397 

1,472 

2,975 

0 

0 

184 

24 

0 

0 

0 

0 

Percnt 

Of Tot 

(%) 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

25.93 

25.93 

25.74 
9.24 

34.26 
69.24 
0.00 
0.00 
4.28 
0.56 
0.00 
0.00 
0.00 
0.00 

Mo/Hr: 7/16 * MVHr: 0/ 0 
CADB: 96 * 

* 
OADB: 0 

Space Percnt * Space Total Percnt 
Sensible Of Tot * Sensible       Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 0 0.00 
0 0.00 * C 0 0.00 
0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 

578 17.03 * 0 0 0.00 
578 17.03 * 

* 
0 0 0.00 

672 19.78 * 0 0 0.00 
209 6.16 * 0 0 0.00 

1,488 43.84 * 0 0 0.00 
2,369 69.78 * 0 0 0.00 

448 13.19 * 0 0 ■   0.00 
0 O'.OO * 0 0 0.00 

0.00 * 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

0 0.00 * 0 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

Grand Total=> 4,089 24 4,297    100.00    * 3,395       100.00    * 0.00 

-COOLING COIL SEL2CTTCN- -AREAS- 

Main Clg 

Aux Clg 

Opt Vent 

Totals 

Total Capacity  Sens Cap. Coil Airfl.   Entering DB/WB/HR    Leaving DB/WB/HR    Gross Total   Glass (sf)  (%) 

(Tons) 

0.4 

0.0 

0.0 

0.4 

(Mil) 

4.3 

0.0 

0.0 

4.3 

(Vkh) 

3.6 

0.0 

0.0 

(cfm) 

300 

0 

0 

Deg F 

78.2 

0.0 

0.0 

Deg F 

67.5 

0.0 

0.0 

Grains 

87.0 

0.0 

0.0 

Deg F 

67.2 

0.0 

0.0 

Deg F 

63.3 

0.0 

0.0 

Grains 

83.5 

0.0 

0.0 

Floor 

Part 

ExFlr 

Poof 

Mall 

137 

0 

0 

0 

0 

-HEATING COIL SELECTICN- -AIRFLCWS (cfm)- —ENGINEERING CHECKS—   —TSM>ERATÜRES (F)  

Main Htg 

Aux Htg 

Preheat 

Reheat 

Humidif 

Opt Vent 

Total 

Capacity  Coil Airfl  Ent  Lvg 

(Mil) 

0.0 

0.0 

-21.3 

0.0 

0.0 

0.0 

-21.8 

(cfm) 

0 

0 

300 

0 

0 

0 

DegF 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

DegF 

0.0 

0.0 

67.0 

0.0 

0.0 

0.0 

Type 

Vent 

Infil 

Supply 

Mincfm 

Return 

Exhaust 

Rm Exh 
Auxil 

Cooling  Heating   Clg % OA 

0 

30 

300 

300 

300 

30 

30 

0 

Clg Cfm/Sqft 
Clg Cfm/Ton 
Clg Sqft/Ton 
Clg Btuh/Sqrt 
No. People 
Htg % OA 
Htg Cfin/SoFt 

0.0 
2.19 

837.83 
382. a 
31.36 

1 
0.0 

0.00 

Type       Clg       Htg 
SADB 

Plenum 
Return 
Ret/CA 
Runamd 
En M£rTD 
Fn BldTD 

67.6 
88.2 
78.0 
78.0 
78.0 
0.1 
0.1 

Htg Btuh/SqFt   -158.97       En Frict     0.4 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
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System Block FC - FAN COIL 

*************************** CCOLIM3 COIL PEAK ******************************** CLG SPACE PEAK ************ HEATTN3 COIL PEAK ******** 

Peaked at Time => 

Outside Air => 
Ms/Hr: 

OADB/WB/HR: 

Envelope loads 

Skylite Solr 

Skylite Cond 

Roof Cond 

Glass Solar 

Glass Cond 

»fell Cond 

Partition 

Exposed Floor 

Infiltration 

Sub Total=> 

Internal loads 

Lights 

People 

Misc 

Sub Total=-> 

Ceiling Load 

Outside Air 

Sup. Fan Heat 

Pet. Fan Heat 

Duct Heat Pkup 

OV/ÜNDR Sizing 

Exhaust Heat 

Terminal Bypass 

Sens.+Lat. 

(Btuh) 

0 

0 

0 

2,136 

202 

144 

0 

0 

1,847 

4,330 

1,245 

392 

1,440 

3,077 

845 

0 

Pet. Air 

Sensible 

(Btuh) 

0 

0 

0 

0 

0 

15 

15 

830 

0 

.330 

-845 

0 

16 

0 

0 

0 

7/16 

96/ 75/105.0 

Pet. Air 

Latent 

(Btuh) 

Net 

Total 

(Btuh) 

0 

0 

0 

2,136 

202 

159 

0 

0 

1,847 

4,344 

2,075 

392 

1,440 

3,907 

0 

0 

123 

16 

0 

0 

0 

0 

Percnt 

Of Tot 

(%) 
0.00 

0.00 

0.00 

25.46 

2.41 

1.89 

0.00 

0.00 

22.02 

51.78 

24.73 

4.68 

17.16 

46.57 

0.00 

0.0O 

1.46 

0.19 

0.00 

0.00 

0.00 

0.00 

Ms/Hr: 7/16 * Ma/Hr: 0/ 0 

OADB: 96 * OADB: 0 

Space Percnt * Space Total Percnt 

Sensible Of Tot * Sensible  Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

2,136 31.15 * 0 0 0.00 

202 2.95 * 0 0 0.00 

144 2.10 * 0 0 0.00 

0 0.00 * 0 0 0.00 

0 0.00 * 0 0 0.00 

645 9.40 * 0 0 0.00 

3,127 45.59 * 0 0 0.00 

1,245 18.15 * 0 0 0.00 

202 2.95 * 0 0 0.00 

1,440 20.99 * 0 0 0.00 

2,887 • 42.09 * 0 0 0.00 

845 12.32 * 0 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

0 0.00 * 0 0 0.00 

0.00 * 0 0.00 

0.00 * 0 0.00 

Grand Total=»*> 3,252 16 8,390 100.00 * 6,859 100.00 0.00 

-COOLING COIL SELECITCN- -APEAS- 

tein Gig 

Aux Clg 

Opt Vent 

Totals 

Total Capacity  Sens Cap. Coil AirfL   Entering DB/WB/HR    Leaving DB/WB/HR    Gross Total   Glass (sf)  (%) 
(Tons) 

0.7 

0.0 

0.0 

0.7 

(M=h) 

8.4 

0.0 

0.0 

8.4 

(MA) 

7.0 

0.0 

0.0 

(cfm) 

200 

0 

0 

Deg F 

78.2 

0.0 

0.0 

Deg F 

60.6 

0.0 

0.0 

Grains 

53.1 

0.0 

0.0 

Deg F 

46.0 

0.0 

0.0 

Deg F 

44.6 

0.0 

0.0 

Grains 

42.6 

0.0 

0.0 

Floor 

Part 

ExFlr 

Poof 

Wall 

153 

0 

14 

0 

158 

0 

22 

0 

14 

-HEATING COIL SEL5CTION- 

Main Htg 

Aux Htg 

Preheat 

Reheat 

Humidif 

Opt Vent 

Total 

Capacity  Coil Airfl  Ent  Lvg 
-AIRFLOWS   (cfm)- -ENSBEERING CHECKS- 

ttfch) 
0.0 
0.0 

-9.9 
0.0 
0.0 
0.0 

-9.9 

(cfm) 
0 
0 

200 
0 
0 
0 

Deg F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

DegF 
0.0 
0.0 

45.8 
0.0 
0.0 
0.0 

Type 
Vent 
Infil 
Supply 
MLncfm 
Setum 
Exhaust 
Rm Exh 
Auxil 

Cooling      Heating        Clg % QA 
0 

34 
200 
200 
200 

34 
34 

0 

0.0 
1.31 

286.04 
218.82 
54.84 

1 
0.0 

0.00 

—TEMPERATURES   (F)  
Type       Clg       Htg 

Clg Cfin/Sqft 
Clg Cfin/Ton 
Clg Sqft/Ton 
Clg 3tuh/Sqft 
No. People 
Htg % CA 
Htg Cfm/Scj-t 
Htg Btuh/SqFt     -64.86       Fn Frict     0.4 

SADB 
Plenum 
Return 
Pet/OA 
Runamd 
Fn btrTD 
Fn BldlD 

46. 
95. 
78. 
78. 
78. 

0. 
0.1 

0.0 



Trane Air Conditioning Economics 

By: CLARK RICHARDSON BISKCP 
V 600 

PAGE 12 

System Peak SZ -    SINGLE 2DNE 

*************************** cCOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time = 

Outside Air => 
MD/HT: 

OADB/WB/HR: 

Envelope Loads 
Skylite Solr 
Skylite Cond 
Poof Cond 
Glass Solar 
Glass Cond 
Wall Cond 
Partition 
Exposed Floor 
Infiltration 
Sub Total=> 

Internal Loads 
Lights 
People 
Misc 
Sub Total=> 

Ceiling Load 
Outside Air 
Sup. Fan Heat 
Bet. Fan Heat 
Duct Heat Pkup 
CV/UNDR sizing 
Exhaust Heat 
Terminal Bypass 

Grand Total=> 

Space 
Sens.+Lat. 

(Btuh) 
0 
0 
0 

3,853 
609 

1,075 
0 
0 

10,347 
15,884 

0 
0 
0 
0 

439 
0 

Ret. Air 
Sensible 

(Btuh) 
0 
0 
0 
0 
0 

439 

439 

7/15 
96/ 77/U2.0 

Ret. Air 
Latent 
(Btuh) 

16,323 

0 
0 

-439 
0 

255 
0 

0 
0 

255 

Net 
Total 

(Btuh) 
0 
0 
0 

3,853 
609 

1,514 
0 
0 

10,347 
16,323 

0 
0 
0 
0 
0 

••   0 
1,962 

255 
0 
0 
0 
0 

Percnt 
Of Tot 

(%) 
0.00 
0.00 
0.00 

20.78 
3.29 
8.17 
0.00 
0.00 

55.81 
88.04 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

10.58 
1.37 
0.00 
0.00 
0.00 
0.00 

Ms/Hr: 7/15 * fcb/Hr: 13/ 1 
OADB: 96 * OADB: 3 

Space Percnt * Space Total Percnt 
Sensible Of Tot * Sensible Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 

3,853 26.71 * 0 0 0.00 
609 4.23 * -2,665 -2, ,665 6.45 

1,075 7.45 * -2,911 -4, ,100 9.92 
0 0.00 * 0 0 0.00 
0 0.00 * -4,066 -4, ,066 9.84 

8,446 58.56 * -30,500 -30, ,500 73.79 
13,983 96.96 * -40,142 -41, ,331 100.00 

0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 
0 0.00 * 0 0 0.00 

439 3.04 * -1,189 0 .    0.00 
0 0.00 * •  0' 0 0.00 

0.00 * 0 0.00 
0.00 * 0 0.00 
0.00 * - 0 0.00 

0 0.00 * 0 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

18,540    100.00    * 14,422       100.00 -41,331 -41,331     100.00 

-OXLING COIL SELECTICN- -AREAS- 

i^fein Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity     Sens Cap.    Coil Airfl Entering DB/WB/HR Leaving DB/WB/HR Gross Total Glass  (sf)     (%) 
(Tons) 

1.5 
0.0 
0.0 
1.5 

(Mah) 
18.5 
0.0 
0.0 

18.5 

(Mil) 
16.6 
0.0 
0.0 

(cfm) Deg F 
1,600 78.0 

0 0.0 
0 0.0 

DegF 
70.8 
0.0 
0.0 

Grains 
105.6 

0.0 
0.0 

Deg F 
68.6 
0.0 
0.0 

Deg F 
67.7 
0.0 
0.0 

Grains 
103.7 

0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Wall 

1,950 
0 

78 
0 

977 
0 

65 

-HEATING COIL SELECTICN- 

Main Htg 
Aux   Htg 
Preheat 
Reheat 
Humidif 
Cpt Vent 
Total 

Capacity     Coil Airfl     Ent       Lvg 
-AOTTCWS  (cfm)- —EM3NEEKQC CHECKS— 

(Mil) 
-40.9 

0.0 
-1.0 
0.0 
0.0 
0.0 

-41.9 

(cfm) 
669 

0 
1,600 

0 
0 
0 

Deg F 
68.6 
0.0 

68.0 
0.0 
0.0 
0.0 

Deg F 
125.0 

0.0 
68. 

0, 
0. 
0, 

Type Cooling       Hearing         Clg % OA 
Vent 0 
Infil 433 
Supply 1,600 
Mlncfm 1,600 
Return 1,599 
Exhaust 433 
Rm Exh 434 
Auxil 0 

0.0 
-IIMERATORES   (F)  
Type       Clg       Htg 

0 Clg Cfm/Sgft 0.82 SADB 69.7 125.0 
433 Clg Cfm/Ton 1035.60 Plenum 78.7 66.1 
669 Clg Sqft/Ton 1262.13 Return 78.0 68.0 

0 Clg Btuh/Sqft 9.51 Ret/OA 78.0 68.0 
669 No. People 50 Runamd 78.0 68.0 

0 Htg % OA 0.0 Fn MtrTD 0.1 0.0 
0 Htg Cfm/Scft 0.34 Fn BldrO 0.2 0.0 
0 Htg Btuh/Saj?t -21.48 Fn Frict 0.7 0.0 



Trane Air Conditioning Economics 
By: CLARK RICHARDSON BISKOP 
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PAS: 13 

System 10 Block FC -    FAN COIL 

************************* COOLING COIL PEAK ******************************** CLG SPACE PEAK ************ HEATING COIL PEAK ******** 

Peaked at Time ==> 

Outside Air => 
Ms/Hr: 

OADB/HB/HR: 

Envelope Loads 
Sky lite Solr 

Skylite Cond 

Rcof Cond 
t^b^ Solar 

Glass Cond 

Wall Cond 

Partition 

Exposed Floor 

Infiltration 
Sub Total=> 

Internal Loads 
Lights 
People 

Misc 

Sub Total=> 
Ceiling Load 

Outside Air 

Sup. Fan Heat 
Pet. Fan Heat 

Duct Heat Pkup 
OVAM5R Sizing 
Exhaust Heat 

Terminal Bypass 

Space 

Sens.+Lat. 

(Btuh) 
0 

0 

0 
610 

300 

523 
0 

0 

2,665 
4,097 

0 
0 

0 

0 

201 

0 

Ret. Air 

Sensible 

(Btuh) 
0 
0 

0 
0 

0 

201 

201 

7/15 

96/ 77/112.0 

Ret. Air 

Latent 

(Btuh) 

0 

0 
-201 

0 

48 
0 

0 
0 

Net 

Total 

(Btuh) 
0 
0 

0 
610 

300 

724 
0 

0 

2,665 
4,298 

0 
0 

0 

0 
0 

0 

368 
48 

0 

0 

0 

0 

Percnt 

Of Tot 

(%) 
0.00 

0.00 

0.00 
12.94 
6.36 

15.36 

0.00 

0.00 

56.53 
91.18 

0.00 
0.00 

7.80 

1.01 

0.00 

0.00 
0.00 

0.00 

Ma/Hr: 7/15 * MVHr: 13/ 1 
OADB: 96 * 

* 
OADB:      3 

Space Percnt * Space Total Percnt 
Sensible Of Tot * Sensible Sensible Of Tot 

(Btuh) (%) * (Btuh) (Btuh) (%) 
0 0.00 * 0 0 0.00 
0 0.00 * C 0 0.00 
0 0.00 * 0 0 0.00 

GO 17.20 * 0 0 0.00 
300 8.45 * -1,310 -1,310 10.13 
523 14.76 * -1,717 -2,377 18.38 

0 0.00 * 0 0 0.00 
0 0.00 * -2,340 -2,340 18.10 

1,912 53.92 * -6,903 -6,903 53.39 
3,344 94.33 * 

* 
-12,270 -12,930 100.00 

0 0.00 it 0 0 0.00 
0 0.00 it 0 0 0.00 
0 0.00 it 0 0 0.00 
0 0.00 * • 0 ■      0 0.00 

201 5.67 * -660 0 0.00 
0' o:oo * 0 0 0.00 

0.00 * 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

0 0.00 * 0 0 0.00 
0.00 * 0 0.00 
0.00 * 0 0.00 

Grand Total=> 4,298 48 4,714    100.00    * 3,545       100.00 -12,930 -12,930      100.00 

-COOLING COIL SELECnCN- -AREAS- 

fc&in Clg 
Aux Clg 
Opt Vent 
Totals 

Total Capacity  Sens Cap. Coil Airfl   Entering DB/WB/HR    Leaving DB/WB/HR    Gross Total   Glass (sf)  (%) 
(Tons) 

1.3 
0.0 
0.0 
1.3 

(teih) 

15.5 
0.0 
0.0 

15.5 

(Mil) 
13.0 
0.0 
0.0 

(cfm) Deg F 
600 78.2 

0 0.0 
0 0.0 

Deg F 
70.0 
0.0 
0.0 

Grains 
100.7 

0.0 
0.0 

Deg F 
72.2 
0.0 
0.0 

Deg F 
62.8 
0.0 
0.0 

Grains 
72.9 
0.0 
0.0 

Floor 
Part 
ExFlr 
Roof 
Hall 

440 
0 

45 
0 

567 
0 

32 

-HEATING COIL SELECTION- -AIRFLCWS   (cfin)- —ENGINEERING CHECKS- —TEMPERATURES   (F)- 

Main Htg 
Aux   Htg 
Preheat 

Reheat 

Humidif 
Cpt Vent 

Total 

Capacity     Coil Airfl     Ent       Lvg 
(Mil) 

-12.0 

0.0 
-2.6 

0.0 

0.0 
0.0 

-14.6 

(cfm) 

209 
0 

600 
0 

0 
0 

Deg F 

72.0 
0.0 

68.0 

0.0 
0.0 
0.0 

DagF 
125.0 

0.0 

72.0 
0.0 

0.0 
0.0 

Type Cooling       Heating Clg % CA 
Vent 
Infil 
Supply 

Mineral 

Return 

Exhaust 
Rm Exh 

Auxil 

600 

600 
600 

98 
98 

0 

0 
98 

209 
0 

209 
0 
0 

Clg Cfin/Sqft 
Clg Cfin/Tten 

Clg Sqft/Ton 

Clg 3tuh/Sqft 
No. People 

Htg % OA 
Htg Cfin/Scft 

0.0 
1.36 

464.52 

340.65 
35.23 

8 
0.0 

0.48 

Type       Clg 

SADB 
Plenum 

Return 
Ret/OA 

Runamd 

Fn MtrTD 
En BldlD 

72.5 

79.4 

78.0 
78.0 

78.0 

0.1 
0.1 

HtgBtuh/SqFt     -33.22       Fn Frict     0.4 

Htg 
125.0 

63.3 

68.0 

68.0 

68.0 

0.0 
0.0 

0.0 
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System         11 Peak SZ -    SINGLE ZONE 

************************* COOLING COIL PEAK ******************************** rrrz SPACE PEAK ************ HEATING COIL PEAK ******** 
Peaked at Time = => M3/Hr:    7/15 * Mo/Hr:    7/16 * Mo/Hr: 13/ 1 
Outside Air ==> OADB/HB/HR:    96/ 77/112.0 * OADB:    96 * OADB: 3 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Total Percnt 
Sens.+Lat. <^n<siWo Latent Total Of Tot * Sensible Of Tot * Sensible Sensible Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (%') * (Btuh) (%) * (Btuh) (Btuh) (%) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * C 0 0.00 
Poof Cond 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Glass Solar 24,134 0 24,134 18.97 * 25,382 28.06 * 0 0 0.00 
Glass Cond 3,883 0 3,883 3.05 * 3,858 4.26 * -IS, .981 -16, .981 10.82 
Wall Cond 18,061 2,420 20, 482 16.10 * 18,310 20.24 * -53, 853 -66, .849 42.59 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 47,186 47,186 37.08 * 19,685 21.76 * -73, 115 -73,115 46.59 
Sub Total=> 93,265 2,420 95, 685 75.19 * 67, ,235 74.33 * -143, 948 -156, 944 100.00 

Internal Loads * * 
Lights 19,298 12,866 32, 164 25.28 * 19,298 21.33 * 0 0 0.00 
People 8,919 8, 919 7.01 * 4, ,655 5.15 * 0 0 0.00 
MLsc 20,547 0 0 20,547 16.15 * 20, .792 22.98 * 0 0 0.00 
Sub Total=> 48,765 12,866 0 61, 631 48.43 * 44,745 49.46 * 0 0 0.00 

Oiling Load 15,286 -15,286 0 0.00 * 15,346 16.96 * -12, 996 0 ■ 0.00 
Outside Air 0 0 0 0 o-.oo * 0 o.oo' * 0 0 0.00 
Sup. Fan Heat 6,020 4.73 * 0.00 * 0 0.00 
Ret. Fan Heat 783 783 0.61 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OV/ONDR Sizing -36,866 -36,866 -28.97 * -36, .866 -40.75 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 0.00 * 0 0.00 

Grand Total=-> 120,449 783 

 rrv\T TKV* rv\n 

0 127,252 100.00 * 90, 460 100.00 * -156, 944 -156, 944 100.00 

Total Capacity Sens Cap.    Coil Airfl.         Entering DB/WS/HR Leaving DB/WB/HR Gross Total 
-AREAS— 

Glas :s   (sf) (%) 
(Tons) (Mah) (Moh) (cfm) Deg F Dag F   Grains Deg F Deg F Grains Floor 4,188 

Main Clg         13.7 164.1 132.8 4,910 78.0 64. .9       73 .9 60.1 53.8 53.6 Part 0 
Aux   Clg           0.0 0.0 0.0 0 0.0 0, .0         0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent            0.0 0.0 0.0 0 0.0 0, .0         0 .0 0.0 0.0 0.0 Roof 0 0       0 
Totals             13.7         164.1 Wall 3,521 416      12 

Capacity Coil Airfl     Ent Lvg Type 
—HXK£ ujwa   (cnnj ■ 

Cooling      ! fearing Clg % OA                    0.0 

- 1 hlvlKfKrtH IKH,^ 

Type       Clg Htg 
(Mch) (cfm)        Deg F Deg F Vent 0 0 Clg Cfin/Sqft 1.17 SADB 61.0 125.0 

Main Htg        -156. ,9 2,541       68.0 125.0 Infil 1,038 1,038 Clg Cfet/Ton 359.01 Plenum 89.5 58.2 
Aux   Htg              0. 0 0         0.0 0.0 Supply 4,910 2,541 Clg Sqft/Ton 306.22 Return 78.0 68.0 
Preheat                0. ,0 4,: 310       68.0 59.9 Mlncfm 4,910 0 Clg Btuh/Sqft 39.19 Ret/OA 78.0 68.0 
Reheat                   0. .0 0         0.0 0.0 Return 4,910 2,541 No. People 23 Runamd 78.0 68.0 
Humidif                0. 0 0         0.0 0.0 Exhaust 4,910 0 Htg % OA 0.0 En MSrTD 0.1 0.0 
Opt Vent               0. 0 0          0.0 0.0 Pm Exh 1,037 0 Htg CSn/SaFt 0.61 Fn BldTD 0.2 0.0 
Total               -156. 9 Auxil 0 0 Htg Btuh/Sqft -37.47 Fn Frict 0.7 0.0 
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System         12 Peak SZ -    SINGLE ZCNE 

************************* 00XHJ3 COIL PEAK ******************************** CLG SPACE PEAK ************ HEATIH3 COIL PEAK ******** 
Peaked at Time = => M3/Hr:   7/15 * fcb/Hr:    7/16 * MVHr: 13/ 1 
Outside Air =»> OADBMB/HR:    96/ 77/112.0 * OADB:    96 * 

* 
OADB:      3 

Space Ret. Air Ret. Air Net Percnt * Space Percnt * Space Total Percnt 
3ens.+Lat. Sensible Latent Total Of Tot * Sensible Of Tot * Sensible Sensible Of Tot 

Envelope Loads (Btuh) (Btuh) (Btuh) (Btuh) (%) * (Btuh) (%) * (Btuh) (Btuh) (%) 
Skylite Solr 0 0 0 0.00 * 0 0.00 * 0 0 0.00 
Skylite Cond 0 0 0 0.00 * 0 0.00 * C 0 0.00 
Roof Cond 17,656 0 17, ,656 10.74 * 17,387 15.68 * -17, ,495 -17,495 0.00 
Glass Solar 24,192 0 24,192 14.72 * 25,443 22.94 * 0 0 0.00 
Glass Cond 3,893 0 3,893 2.37 * 3,867 3.49 * -17, ,021 -17,021 9.41 
Wall Cond 21,053 0 21, ,053 12.81 * 21, ,342 19.25 * -62, ,772 -62,772 34.70 
Partition 0 0 0.00 * 0 0.00 * 0 0 0.00 
Exposed Floor 0 0 0.00 * 0 0.00 * 0 0 0.00 
Infiltration 53,959 53,959 32.82 * 22,510 20.30 * -83, 610 -83, ao 46.22 
Sub Total=> 120,753 0 120, ,753 73.46 * 90,551 81.66 * -180, 898 -180,898 100.00 

Internal Loads * * 
lights 24,382 9,753 34, 135 20.77 * 24,382 a.99 * 0 0 0.00 
People 11,634 11, 634 7.08 * 6,072 5.48 * 0 0 0.00 
MLsc 17,309 0 0 17,309 10.53 * 17,506 15.79 * 0 0 0.00 
Sub Total=»> 53,325 9,753 0 63, 078 38.37 * 47, ,960 43.25 * 0 •0 0.00 

Celling Load 0 0 .  0 0.00 * 0 .    0.00 * 0 0 0.00 
Outside Air 0 ■ 0 0 0 0.00 * 0 o-.oo * 0 0 0.00 
Sup. Fan Heat 7,234 4.40 * 0.00 * 0 0.00 
Bet. Fan Heat 940 940 0.57 * 0.00 * 0 0.00 
Duct Heat Pkup 0 0 0.00 * 0.00 * 0 0.00 
OVAJNDR Sizing -27, &9 -27, 619 -16.80 * -27, 619 -24.91 * 0 0 0.00 
Exhaust Heat 0 0 0 0.00 * 0.00 * 0 0.00 
Terminal Bypass 0 0 0 0.00 * 0.00 * 0 0.00 

Grand Total»—> 146,460 10,693 0 

TV«»*    fWTT      C 

164,387 100.00 * 110, 892 100.00 * -180, 898 -180,898 100.00 

Total Capacity Sens Cap.    Coil AirfL         Entering DB/HB/HR Leaving DB/WB/HR Gross Total Glass  (sf) (%) 
(Tons) (Moh) (Mdh) (cfm) Deg F Deg F   Grains DegF Deg F Grains Floor 4,: 188 

Main Clg         16.0 192.0 155.5 5,900 78.0 64, .9       73 .9 59.7 54.1 55.5 Part 0 
Aux   Clg            0.0 0.0 0.0 0 0.0 0, .0         0 .0 0.0 0.0 0.0 ExFlr 0 
Opt Vent           0.0 0.0 0.0 0 0.0 0, .0         0 .0 0.0 0.0 0.0 Poof 5,176 0       0 
Totals             16.0         192.0 Wall 3,236                 417     13 

Capacity Coil AirfL     Ent Lvg Type Cooling      Heating Clg % OA                    0.0 Type       Clg Htg 
(t*h) (cfm)       Deg F Deg F Vent 0 0 ClgCfm/Sqft 1.41 SADB           60.7 125.0 

Main Htg         -180. .9 2,: 929       68.0 125.0 Infil 1,187 1,187 Clg C&t/Tcn 368.74 Plenum       78.0 68.0 
Aux   Htg              0. ,0 0         0.0 0.0 Supply 5,900 2,929 Clg Sqft/Ton 261.74 Return       78.0 68.0 
Preheat               0. ,0 5,900       68.0 59.5 MLnccn 5,900 0 Clg Btuh/Sgft 45.35 Ret/OA       78.0 68.0 
Reheat                 0. ,0 0         0.0 0.0 Return 5,900 2,929 No. People 30 Runarnd     78.0 68.0 
Humidif                0. .0 0         0.0 0.0 Exhaust 5,900 0 Htg % OA 0.0 Fn MtrTD     0.1 0.0 
Opt Vent               0. ,0 0         0.0 0.0 Rm Exh 1,183 0 Htg CSn/SoFt 0.70 Fn BlcED     0.2 0.0 
Total               -180. 9 Auxil 0 0 Htg Btuh/SqFt -43.19 Fn Friot     0.7 0.0 
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MCMTKLY ENEBGY CONStMTiaN - ALTERNATIVE 2 
BASE LOAD 

•MONTHLY      ENERGY      CONSUMPTION 

ELEC DEfcftND 

 M 

On Peak On Peak STEAM 
Month (kWh) (kW) (Therm) 

Jan 10,633 53 611 
Feb 9,547 54 532 
March 10,846 54 374 
April 8,658 54 6 
May 10,038 54 0 
June 17,624 91 0 
July 20,992 99 0 
Aug 19,393 92 0 
Sept 12,050 84 0 
Oct 9,581 54 0 
Nov 8,926 53 70 
Dec 9,962 54 £14 
Total 148,250 99 2,407 

Building Energy Consumption ■■ 
Source Energy Consumption 

58,199  (Btu/Sq Ft/Year) 
143,339  (Btu/Sq Ft/Year) 

Floor Area ■ 12,830  (SqFt) 
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EQUIPMENT  ENERGY  CONSUMPTION 

Ref 

Num 
Equip 

Code Jan Feb Mar Apr 
— Manthly Consumption 

May       June       July Aug Sep OcC Ncv Dec Total 

0 LIGHTS 

ELEC 
PK 

5281 

28.3 
4672 
28.3 

5554 
28.3 

4987 
28.3 

5554 
28.3 

5260 
28.3 

5007 
28.3 

5828 
28.3 

4713 
28.3 

5281 
28.3 

4987 
28.3 

4733 
28.3 

61,857 
28.3 

1 MISC ID 

ELEC 

FK 

2947 

16.7 
2601 
16.7 

3121 
16.7 

2774 
16.7 

3121 
16.7 

3260 
18.9 

3069 
18.9 

3644 
18.9 

2877 
18.9 

2947 
16.7 

2774 
16.7 

2601 
16.7 

35,736 
18.9 

2 MISC ID 

GAS 

PK 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 

3 MISC in 

an, 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0. . 
0.0 

0 
0.0 

0 
0..0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

4 MISC W 

P STEAM 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

5 Misc in 
P H3TH20 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

6 MISC ID 

P CHILL 
PK 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 EQ1121S 
ELEC 

PK 
0 

0.0 

AC SECT? CHILLER 20-60 T 
0              0              0              0 

0.0         0.0         0.0         0.0 
5342 
28.1 

7352 
32.1 

5435 
27.0 

2105 
20.7 

0 
0.0 

0 
0.0 

0 
0.0 

20,233 
32.1 

1 325200 

ELEC 

PK 
0 

0.0 

CONDENSER FANS 
0              0              0 

0.0          0.0          0.0 
0 

0.0 
645 
3.6 

967 
4.7 

671 
3.4 

244 
2.8 

0 
0.0 

0 
0.0 

0 
0.0 

2,528 
4.7 

1 325001 

ELEC 

PK 
0 

0.0 

CHILLED WATER PtM> C.V. 
0              0              0              0 

0.0          0.0          0.0          0.0 
984 
3.0 

1017 
3.0 

1017 
3.0 

594 
3.0 

0 
0.0 

0 
0.0 

0 
0.0 

3,612 
3.0 

1 325313 
ELEC 

PK 
0 

0.0 

CONIKXS 
0              0 

0.0         0.0 
0 

0.0 
0 

0.0 
99 

0.3 
102 
0.3 

102 
0.3 

60 
0.3 

0 
0.0 

0 
0.0 

0 
0.0 

363 
0.3 

2 B21170S 

ELEC 

PK 
0 

0.0 

AC CO© CCMP <20 TONS 
0              0              0 

0.0          0.0          0.0 
0 

0.0 
0 

0.0 
439 
1.6 

195 
1.4 

33 
1.3 

0 
0.0 

0 
0.0 

0 
0.0 

668 
1.6 

2 B25200 CONDENSER FANS 
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ELEC 0 0             0             0 0 0 58 24 4 0 0 0 86 
PK 0.0 0.0         0.0         0.0 0.0 0.0 0.2 0.2 0.2 0.0 0.0 0.0 0.2 

2 B25313 CONTROLS 
ELEC 0 0             0             0 0 0 102 36 21 0 0 0 209 
PK 0.0 0.0         0.0         0.0 0.0 0.0 0.3 0.3 0.3 0.0 0.0 0.0 0.3 

1 SQ4371 FAN COIL SUPPLY FAN 
ELEC 20 18           18           13 15 28 35 35 21 17 13 13 246 
PK 0.1 0.1         0.1         0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

2 E0.4371 FAN COIL SUPPLY FAN 
ELEC 0 1            15            13 15 24 18 18 13 14 13 12 157 
PK 0.0 0.1          0.1          0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

3 EQ4371 FAN COIL SUPPLY FAN 
ELEC 12 33           39           35 39 69 48 48 35 37 35 33 462 
PK 0.2 0.2         0.2         0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

4 EQ4371 FAN COIL SUPPLY FAN 
ELEC 0 0            15            13 15 25 '    17 18 13 14 13 • 12 154 
PK 0.0 0.0          0.1          0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

5 EQ4371 FAN COIL SUPPLY FAN 
ELEC 4 3             4             2 3 10 19 18 10 4 2 4 83 
PK 0.0 0.0         0.0         0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.1 

6 EQ4371 FAN COIL SUPPLY FAN 
ELEC 4 3             4             3 15 23 19 18 13 14 13 10 140 
PK 0.0 0.0         0.0         0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

7 EQ4371 FAN COIL SUPPLY FAN 
ELEC 14 12           15           13 15 15 16 17 13 14 13 12 169 
PK 0.1 0.1         0.1         0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

8 EQ4371 FAN COIL SUPPLY FAN 
ELEC 0 7            10              9 10 17 11 12 9 9 9 8 110 
PK 0.0 0.1          0.1          0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

9 EQ4003 FC CENESIF. FAN C.V. 
ELEC 95 85            87            36 26 26 364 189 55 28 31 108 1,130 
PK 0.5 0.5         0.5         0.5 0.5 0.5 1.2 1.2 1.2 "0.5 0.5 0.5 1.2 

10 SQ4371 FAN COIL SUPPLY FAN 
ELEC 11 10           10             4 3 3 10 28 6 3 3 11 102 
PK 0.1 0.1         0.1         0.1 0.1 0.1 0.2 0.2 0.2 0.1 0.1 0.1 0.2 

11 EQ4003 PC CENTRIF. FAN C.V. 
ELEC 503 448         456         300 579 878 1094 959 573 546 303 533 7,172 
PK 1.9 1.9          1.9          1.9 3.6 3.6 3.6 3.6 3.6 3.6 1.9 1.9 3.6 

12 EQ4003 FC CENE3IF. FAN C.V. 
ELEC 590 527         552         346 630 916 1226 1030 637 652 402 624 8,133 

1 

PK 

CCWERER 

2.2 2.2         2.2         2.2 

STTESM TO trrr HATTO n-s 

4.4 

«7FDTTO 

4.4 4.4 4.4 4.4 4.4 2.2 2.2 4.4 



Trane Air Conditioning Eooncmics 
By:  CIARK RICHARDSON BISKDP 

EGUOTENT ENERQf CONSCMTICN - AUEEFNATTVE 2 
BASE IDAD 

V 600 
PAGE    19 

P STEAM 
PK 

611 
4.4 

532 
4.4 

374 
4.4 

6 
1.7 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

70 814 
3.7 4.4 

2,407 
4.4 

1   EQ5020 
Et£C 
PK 

HEAT WATER CTRC. PIMP C.V. 
940 919 773 89 0 0 0 0 0 0 257       1017 
3.0 3.0 3.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 3.0 

3,994 
3.0 

1   EQ5060 CONDENSATE RETURN PCMP 
EI£C 213 208 175 20 0 
PK 0.7 0.7 0.7 0.7 0.0 

0 0 0 0 0 58 231 
0.0 0.0 0.0 0.0 0.0 0.7 0.7 

906 
0.7 
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UTILITY      PEAK     CHECKSUMS 

Utility      ELECTRIC DEMAND 

Peak Value 99.2      (kW) 

Yearly Time of Peak   15  (hr)      7  (mo) 

Hour 15   Month   7 

Eqp. 

Ref. Equipment 

Num. Code Marne 

Cooling Equipment 

Equipment Description 

Utility   Percnt 
Demand   Of Tot 

(kW) (%) 

1 EQ1121S AC PECIP CHILLER 20-60 
2 EQ1170S AC COM3 COMP <20 TONS 

Sub Total 

Sub Total 

40.0 40.36 
2.1 2.08 

42.1 42.44 

0 _ Q ****** 

Air Mowing Equipment 

1 
2 
3 

5 
6 
7 
8 
9 

11 
12 

Sub Total 

SCMftlTCNOF 

SUMMATION OF 

SUMMATION OF 

SUMMATION OF 

SUMMATION OF 

SttMVTIONOF 
SUMYfiTICN OF 

SUMMATION OF 

SUMMATION OF 
SUMMATION OF 
SUMMATION OF 

FAN ELECTRICAL 

FAN ELECTRICAL 

FAN ELECTRICAL 
FAN ELECTRICAL 

FAN ELECTRICAL 

FAN ELECTRICAL 
FAN ELECTRICAL 

FAN ELECTRICAL 

FAN ELECTRICAL 

FAN ELECTRICAL 

FAN ELECTRICAL 

DEMAND 
DEfcftND 
DEMAND 
DEMAND 
DEMVND 
DEMAND 
DEMVND 
DEMAND 
DEMAND 
DEMND 
DEMAND 

0.1 0.11 
0.1 0.08 
0.2 0.22 
0.1 0.08 
0.1 0.08 
0.1 0.08 
0.1 0.08 
0.1 0.05 
1.2 1.19 
3.6 3.65 
4.4 4.39 

9.9 10.03 

Sub Total 

Miscellaneous 

0.0 0.00 

Lights 
Base utilities 
Misc Equipment 

Sub Total 

28.3 28.50 
0.0 0.00 

18.9 19.04 
47.1 47.53 

Grand Total 99.2   100.00 
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Weather Körne    FELVNWTH 
Gross Conditioned Floor Area (sqft)    12,830 
ACM MlltipHer     1.008 

ENERGY     USE      SUMMARY 

Primary Heating 
Primary Cooling 

Compressor 
Tower/Cond Fans 
Condenser Pump 
Other Accessories 

Auxiliary 
Supply Fans 
Circulation Pumps 
"Base Utilities 
Subtotal 

Lighting 
Receptacle 
Domestic Hot Mater 
Cogeneratian 
Totals 

ELEC 

(JdHh/yr) 

906.1 

DISTRICT 
STEAM 

(kBtu/yr) 

240,718.4 

20,900.9 0.0 
2,614.5 0.0 

0.0 0.0 
572.4 0.0 

18,057.3 0.0 
7,606.2 0.0 

0.0 0.0 
25,663.4 0.0 
61,856.7 0.0 
35,735.9 0.0 

0.0 0.0 
0.0 0.0 

.48,250.0 240,718.4 

PERCENT 
OF TOTAL 

ENERGY 
(%) 

32.7 

9.6 
1.2 
0.0 
0.3 

8.3 
3.5 
0.0. 

11.7 
28.3 
16.3 
0.0 
0.0 

100.0 

TOTAL ADJUSTED 
SOURCE UNIT SOCBCE 
ENERGY ENERGY 

(kBtu/yr) (KBtu/yr-sf) 

330,236.8 

214,025.3 
26,772.2 

0.0 
5,861.4 

184,907.0 
77,887.2 

0.0 
262,794.2 
633,414 
365,936 

0. 
0, 

1,839,041, 

25.9 

16.8 
2.1 
0.0 
0.5 

14.5 
6.1 
0.0 

20.6 
49.8 
28.8 
0.0 
0.0 

144.5 
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STEAM  PIPING AND TRAPS 
ENERGY  CONSERVATION   OPPORTUNITY:     ECO-M3 

PURPOSE: 

The purpose of this Energy Conservation Opportunity (ECO-M3) is to calculate the 
savings realized by servicing the steam piping and the steam traps. Steam traps are 
designed to hold steam in the heating device until it gives up its latent heat, and to 
separate condensate from the steam supply. The steam trap then allows the liquid 
condensate to discharge and return to the boilers where it is reheated into steam. 

Steam traps are mechanical devices that wear with time, and eventually fail. Steam 
trap failure can occur in the open position, or in the closed position. When a trap fails 
in the closed position it is usually noticed and repaired quickly. This is because 
condensate backs up into the heating device, reducing the efficiency of the heat 
transfer surface, and the heating device can no longer function properly. 

More commonly, steam traps fail in the open position, and trap failure is not as readily 
apparent. An open steam trap needlessly wastes energy by allowing steam to escape 
through a vent line to the atmosphere, or by condensing in the condensate piping 
Condensate piping is normally installed in chases, tunnels, mechanical rooms or other 
unconditioned spaces. When condensate is allowed to give up its latent heat to these 
areas, it translates into increased energy costs. 

Steam traps must also vent air from the piping system to the atmosphere to prevent the 
corrosive effects of oxygen on the pipe, which will eventually lead to the premature 
failure of the piping system. 

Steam trap, and steam piping maintenance and repair are vital to the control of energy 
usage. The frequency of steam trap inspection depends on the steam supply 
pressure, and the type of trap. Steam traps operating at pressures between 30 psig 
and 120 psig, should be inspected monthly. Steam traps operating at pressures 
below 30 psig should be inspected on a semi-annual basis. When faulty steam traps 
are discovered they should be repaired, or replaced with a new steam trap. 

There are three methods available for the inspection of steam traps as follows: 

1) Temperature Testing. 

2) Sonic Testing. 

3) Manual Inspection. 

Due to the cost of the temperature and sonic testing equipment, the specialized 
training required for their operation, and the changing maintenance personnel at the 
USDB, the first two methods are not advisable "in house". Temperature and sonic 
testing can be performed reliable by a trap testing service. Manual inspection involves 
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the installation of a test valve downstream from each steam trap, to observe the steam 
and condensate as they escape the test valve. 

The following is a guideline of what to look for when manually testing steam traps: 

Condensate   Disrhar^ 

1) Intermittent condensate, discharge from disc traps indicates normal 
operation. 

2) Thermostatic traps can have a continuous discharge under heavy load, 
or an intermittent discharge of condensate under light load. 

3) The inverted bucket trap can also have a continuous, or intermittent 
discharge of condensate depending upon the load. When an inverted 
bucket trap operates under a very small load, it can have a continuous 
condensate discharge, and will display a "dribbling effect". 

Flash  Steam 

Condensate under pressure is able to hold more heat (BTU's) per pound than 
condensate at atmospheric pressure. When the condensate is discharged from 
the steam trap, this extra heat is re-evaporated into steam (flash steam). 

1) Flash steam should not be mistaken for steam leakage throuqh the steam 
trap. 

2) Flash steam "floats" out intermittently (each time condensate discharaes) 
as a "whitish cloud". 

3) A leaking steam trap, manifests a continuous "blue" stream blowina out of 
the steam trap. 

SCOPE: 

Steam is delivered to the various buildings by a system of insulated high pressure 
steam pipes located in tunnels. Condensate is returned through piping located in the 
same system of tunnels by gravity to the boilers located in the boiler plant. 

MODELING   TECHNIQUFS- 

Table M3-1 below indicates the amount of steam lost through various steam traps 
when the trap has failed. These losses are based on total steam trap failure. 
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TABLE   M3-1 

TvDe of Steam Trap Condensate CaDacitv Lbs./Hr. Steam Loss Lbs./Hr. 

Disc 300-900 55-170 

Float & Thermostatic 350-650 65-170 

Thermostatic 600-1900 110-350 

Inverted Bucket: 

With 5/16" orifice 350 35 

With restricted orifice 350 35 

# 

A steam trap can fail in the wide open position, but it will not waste live steam 24 hours 
a day, 365 days a year. The trap will still handle the condensate load for which it was 
selected, and will also only pass live steam when the steam to the device is turned on 
and then somewhat proportional to the degree of opening of the control valve. 

Energy lost through leaking steam traps must be adjusted for seasonal usage   The 
following two examples are given for 350 lbs./hr. capacity steam traps. 

EXAMPLE #1 

A bucket trap serving a steam main that is operational for the entire year would 
waste: 

35 lbs./hr. X 8760 hrs./yr. X $5.75/1000 lbs. of steam) = $1763 a year. 

EXAMPI F #9 

A float and thermostatic trap serving a heating coil operating only durinq the 
heating months would lose: 

65 lbs./hr. X 4380 hrs./yr. X 0.5 (system modulation factor) X ($5.75/1000 
lbs. of steam) = $819 a year. 

ECO   IMPLEMENTATION; 

The figures above demonstrate the economic loss that can be experienced because of 
steam trap failure. If only ten steam traps within a facility failed, the cost for the wasted 
steam could be $10,000 per year. 

Calculation Sheet M3-1 shows the cost of installing test valves on steam traps and the 
money saved assuming a 10% failure rate, and the cost of inspecting the traps'. 
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Calculation Sheet M3-2 shows the cost of having an outside service inspection 
performed on the steam traps. The prices were obtained from Hughes Machinery 
Company, the local representative of Armstrong steam traps. The life cycle cost 
analysis summary sheet indicates the cost of inspection, and dollar savings from 
replacing traps based on a 100 trap system. 

SUMMARY: 

The life cycle cost summary sheet indicates the cost to install the trap testing valves, 
the cost of inspection, and the dollar savings from replacing the steam traps based on 
a 100 trap system. 

A construction cost of $15,738 for in-house steam trap testing gives a 4.55 savings to 
investment ratio, and a 2.56 year simple payback. 

An outside testing service is recommended at a cost of $16,150. The payback and SIR 
are essentially the same as in-house testing. 

The graph of steam trap comparison is published by Armstrong Machine Works. 
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TRAP  COMPARISON  - STEAM  LOSS  VS  SERVICE LIFE 

0.5       1.0        1.5       2.0        2.5       3.0       3.5       4.0       4.5 

SERVICE  LIFE  IN  YEARS 

Steam losses over the service life of traps, Test conditions were 
150 psig steam inlet pressure, 0 psig outlet pressure 

5.0 
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CONSTRUCTION COST ESTIMATE DATE PREPARED SHEET       OF 
1                 1 

PROJECT 
USDB ENERGY STUDY 

BASIS FOR E 

X 

ESTIMATE 

CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

m LOCATION 
FORT LEAVENWORTH, KS 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

DRAWING NO. ESTIMATOR 
TGD 

CHECKED BY 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

INSTALL TEST VALVE (PER TRAP) 

CREW 1 STEAM FITTER, 1 APPRENTICE 

DISCONNECT EXISTING PIPE 1.00 MH $22.27 $22 $20.00 $20 S42 

INSTALL TEE AND TEST LINE 0.75 MH $22.27 $17 $5.40 $4 S21 

INSTALL GLOBE VALVE 0.75 MH $22.27 $17 $17.10 $13 $30 

* W' 

SUBTOTAL $56 $37 $93 

CONTINGENCY 10% 10% $6 10% $4 $10 

SUBTOTAL $62 $41 $103 

WORK COMP.TAX.SOC.SECINS 3.50% $2 13.0% $5 $7 

DIRECT COST $64 $46 $110 

OVERHEAD AND PROFIT 25% $16 25% $11 $27 

SUBTOTAL $80 $57 $137 

CONSTRUCTION COST PER TRAP $137 
ENG. FORM 150 
1AVC-59 

ECO-M3 
PREVIOUS EDITION MAY BE USED 
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CALCULATION SHEET DATE 
March,1987 

SHEET 
1 

OF 

PROJECT USDB 
 ENERGY SAVINGS OPPORTUNITY SURVEY 
LOCATION 

ARCHITECT/ENGINEER 
 CLARK RICHARDSON & BISKUP 

BASIS FOR CALCULATION 

HAND 
"COMPUTER 
"CONTRACTOR BID 
"   OTHER (SPECIFY) 

ECO MEASURE 
STEAM TRAP PROGRAM - OWNER TESTING 

COMPUTED BY 
TGD 

CHECKED BY 

COST OF STEAM AT FORT LEAVENWORTH - USDB 

ENTHALPY OF WATER AT 160° F. = 
ENTHALPY OF STEAM AT 120 PSIG = 
STEAM EFFICIENCY = 

NATURAL GAS COST = 
HEAT CONTENT OF NAT. GAS = 

((1192-128)*$4.00)/0.74*1,000) 

128BTU/LBM 
1,192 BTU/LBM 

74% 

$4.00 MCF 
1.000.000     BTU/MCF 

$5.75 PER THOUSAND LB STEAM 

# 

COST OF INSPECTING TRAPS AFTER TEST VALVES ARE INSTALLED. 

ASSUMING AN AVERAGE OF 50 TRAPS PER DAY 8 HOURS PER DAY. 

8MH X $36.75 PER HOUR = $294 PER DAY 

$294 / 50 TRAPS PER DAY = $5.88 PER TRAP 

COST OF INSTALLING TEST VALVES ON EACH TRAP = $137 

SAVINGS FROM TRAP INSPECTION 

USING 100 TRAPS AS A BASE WITH A 10% FAILURE RATE; 350 LB/HR F&TTRAP 

100   X $5.88 COST OF INSPECTING TRAPS ONCE DURING 
THE HEATING SEASON 

NUMBER OF TRAPS FAILED 

COST OF REPAIRING TRAPS 

TOTAL COST OF INSPECTING AND REPAIRING TRAPS 

100 X 10% 

10     X $145 

= $588/YEAR 

= 10 TRAPS 

=   $1,450/YEAR 

=   $2.038 /YEAR 

65 lbs/hr x 4380 hrs/yr x 0.5 (sys. modulation factor) ■■ 

# of steam x (1192-128)/1,000,000 

@ $5.75/1000 # steam 

ENERGY LOST DUE TO FAILED TRAPS 

COST OF STEAM LOST DUE TO FAILED TRAPS 

INITIAL INVESTMENT FOR TEST VALVES 

142,350 LBS OF STM/YEAR/TRAP 

151 MBTU/YEAR/TRAP 

$868/YEAR/PER TRAP 

10   X   151 =   1510MBTU/YEAR 

10   X   $868=   $8,680/YEAR 

100   X   $137 =   $13,700 

CALCULATION SHEET 
ECO-M3 
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LIFE CYCLE COST ANALYSIS SUMMARY STUDY: USDBAE 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID   1.035 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   7 CENSUS: 2 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOM3 
ANALYSIS DATE:    03-23-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST $ 15738. 
B. SIOH $ 944. 
C. DESIGN COST $ 866. 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 $ 15793. 
E. SALVAGE VALUE COST -$ 0. 
F. TOTAL INVESTMENT (1D-1E) $ 15793. 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

UNIT COST     SAVINGS ANNUALS DISCOUNT DISCOUNTED 
FUEL $/MBTU(1)        MBTU/YR(2) SAVINGS(3)        FACTOR(4) SAVINGS(5) 

A. ELECT $ 12.44 0. $ 0. 8.69 0. 
B. DIST $ .00 0. $ 0. 12.42 0. 
C. RESID $ .00 0. $ 0. 12.21 0. 
D. NATG $ 4.08 1510. $ 6161. 11.67 71899. 
E. COAL $ .00 0. $ 0. 10.36 0. 

F. TOTAL 1510. $ 6161. $ 71899. 

3. NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) $ 0. 
(1) DISCOUNT FACTOR (TABLE A) 9.11 
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ 0. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) $ 0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 23727. 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
BIF3D1 IS<3CCALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1BIS = >1 GO TO ITEM 4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1D/(YEARS ECONOMIC LIFE)) $ 6161. 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) \ $ 71899. 

6. DISCOUNTED SAVINGS RATIO (SIR)=(5/1F)= 4.55 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 „ 2.56 
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CALCULATION SHEET 

PROJECT   USDB 
 ENERGY SAVINGS OPPORTUNITY SURVEY 
LOCATION 

ARCHITECT/ENGINEER 
 CLARK RICHARDSON & BISKUP 

ECO MEASURE 
STEAM TRAP PROGRAM - OWNER TESTING 

DATE 
March,1987 

SHEET 
1 

OF 

BASIS FOR CALCULATION 

HAND 
COMPUTER 
CONTRACTOR BID 

OTHER (SPECIFY) 
COMPUTED BY 

TGD 
CHECKED BY 

COST OF STEAM AT FORT LEAVENWORTH - USDB 

ENTHALPY OF WATER AT 160° F. = 
ENTHALPY OF STEAM AT 120 PSIG = 
STEAM EFFICIENCY = 

NATURAL GAS COST = 
HEAT CONTENT OF NAT. GAS = 

((1192-128)*$4.00)/0.74*1,000) 

128 BTU/LBM 
1,192 BTU/LBM 

74% 

$4.00 MCF 
1-000-000   BTU/MCF 

$5.75 PER THOUSAND LB STEAM 

COST OF INSPECTING TRAPS USING AN OUTSIDE TESTING SERVICE. 

ASSUMING AN AVERAGE OF 50 TRAPS PER DAY, 8 HOURS PER DAY. 
THE COST IS A FLAT FEE OF $500 PER DAY. 

$500/50 TRAPS - $10 PER TRAP 

COST OF INSTALLING TEST VALVES ON EACH TRAP = $137 

SAVINGS FROM TRAP INSPECTION 

USING 100 TRAPS AS A BASE WITH A 10% FAILURE RATE; 350 LB/HR F&T TRAP 

100   X $10 COST OF INSPECTING TRAPS ONCE DURING 
THE HEATING SEASON 

NUMBER OF TRAPS FAILED 

COST OF REPAIRING TRAPS 

TOTAL COST OF TESTING AND REPAIRING TRAPS 

65 lbs/hr x 4380 hrs/yr x 0.5 (sys. modulation factor) = 

# of steam x (1192-128)/1,000,000 

@ $5.75/1000 # steam 

ENERGY LOST DUE TO FAILED TRAPS 

COST OF STEAM LOST DUE TO FAILED TRAPS 

INITIAL INVESTMENT FOR TEST VALVES 

= $1,000/YEAR 

= 10 TRAPS 

=   $1,450/YE AR 

100 X 10% 

10     X $145 

=_2Z£5Q. /YEAR 

142,350 LBS OF STM/YEAR/TRAP 

151 MBTU/YEAR/TRAP 

$868/YEAR/PER TRAP 

10   X   151=   1510MBTU/YEAR 

10   X   $868 =   $8,680/YEAR 

100 X $137=   $13,700 

CALCULATION SHEET 
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LIFE CYCLE COST ANALYSIS SUMMARY STUDY: USDBAE 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID   1.035 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   7 CENSUS: 2 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOM3 
ANALYSIS DATE:    03-23-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST $ 16150. 
B. SIOH $ 969. 
C. DESIGN COST $ 888. 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 $ 16206. 
E. SALVAGE VALUE COST -$ 0. 
F. TOTAL INVESTMENT (1D-1E) $ 16206. 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

UNIT COST     SAVINGS ANNUALS DISCOUNT DISCOUNTED 
FUEL $/MBTU(1)        MBTU/YR(2) SAVINGS(3)        FACTOR(4) SAVINGS(5) 

A. ELECT $ 12.44 0. $ 0. 8.69 0. 
B. DIST $ .00 0. $ 0. 12.42 0. 
C. RESID $ .00 0. $ 0. 12.21 0. 
D. NATG $ 4.08 1510. $ 6161. 11.67 71899. 
E. COAL $ .00 0. $ 0. 10.36 0. 

F. TOTAL 1510. $ 6161. $ 71899. 

3. NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) $ 0. 
(1) DISCOUNT FACTOR (TABLE A) 9.11 
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ 0. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) $ 0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 23727. 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1)/1F)«   
C IF 3D1B IS = > 1 GO TO ITEM 4 
D IF 3D1B IS < 1 PROJECT DOES; NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) . $ 6161. 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 71899. 

6. DISCOUNTED SAVINGS RATIO (SIR)=(5/1F)= 4.44 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 2.63 
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EXHAUST   HEAT   RECOVERY 

ENERGY   CONSERVATION   OPPORTUNITY:     ECO-M5 

PURPOSE: 

This Energy Conservation Opportunity simulation (ECO-M5) analyzes the energy 
savings associated with the installation of heat recovery units to preheat outside air. 
Energy savings can be accomplished by using exhaust air to preheat outside air used 
for ventilation. Heat recovery coils can be used to transfer heat energy from the 
exhaust air to the ventilation air stream. 

SCOPE: 

The ECO simulation (ECO-M5) includes the installation of heat recovery units in the 
exhaust air stream and the outside air intake air stream. The application of this ECO 
was considered for the following buildings. 

Building        475C Building 475D 
Building        475G Building 475F 

Heat recovery units were also considered for reclaiming heat from steam tunnel vents 
but there was not a viable use for the heat energy. None of the other buildings in the 
USDB have a substantial amount of exhaust air which could be used for heat 
recovery. 

MODELING    TECHNIQ1IFR- 

The total energy savings associated with ECO-M5 was calculated using computer 
models of Q-Dot air to air units, Z-Duct air to air heat pipe units and Run Around Coil 
Loop heat recovery units. The Q-Dot unit had the best payback because of it's low 
maintenance and high energy savings. The Run Around Coil Loop system has a high 
efficiency but it's high operation and maintenance costs reduce it's energy savings. 
The Z-Duct system, like the Q-Dot units are somewhat maintenance free, but for this 
application the Q-Dot unit was more efficient. The installed cost estimates for all the 
systems were done using manufacture quotes along with Means Mechanical Cost 
Data. Table M5-1 compares all three heat recovery systems on a one building bases. 
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ECO   IMPLEMENTATION!- 

The implementation of this ECO will include the installation of heat recovery units in 
buildings 475C, 475D, 475G, and 475F. The energy savings in BTU's per year were 
taken directly from the computer models and were converted manually into a dollar per 
year value. A difficulty factor of 2 was added to the installation cost of each unit 
because of the height at which the systems are to be installed. The repair and 
maintenance of the rest of the air handling equipment in these buildings are not 
included in this project but must be done before this ECO is valid. 

SUMMARY: 

This project cost is the construction cost is 6% SIOH. 

The energy savings associated with the implementation of this ECO by building is 
shown below in Table M5-1. A MBTU's per year savings as determined using the 
computer simulation model. 

System 
Type 

Q-Dot 

Z-Duct 

Coil Loop 

Energy 
Savings 
(MBTU) 

Table M5-1 

Simple 
Payback 

6.66 

10.81 

12.81 

Savings to 
Invest Ratio 

1.76 

1.08 

0.92 
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CALCULATION SHEET 

PROJECT ÜSDB " "~ 
ENERGY SAVINGS OPPORTUNITY SURVEY 

-OCATION 

ARCHITECT/ENGINEER 
FORT LEAVENWORTH. KANSAS 

ECO MEASURE 
CLARK RICHARDSON & BISKUP 

ECO-M5: HEAT RFCDVFRV 

DATE 
Mar-90 

SHEET 
1 

OF OF 
1 

BASIS FOR CALCULATION 

HAND 
COMPUTER 
CONTRACTOR BID 

OTHER (SPECIFY) 
COMPUTED BY 
 RGB 

CHECKED BY 
MAW 

OPERATED: 24 HR./DAY, NOVEMBER THROUGH MARCH 

STEAM @ $.53/THERM 
ELEC @ $.0425/KWH 

• 

////// 

Q-DOTAIR- 
TOAIR 
HEAT 
RECOVERY 
COILS 

////// xflTnnrwvvl^-vv^nrvwwY^ 

//////// 

R.A. 
.68 °F DB 
50% R.H. 

RETURN AIR 

a 
Q-DOT HEAT RECOVERY SYSTFM 

TYPICAL SECTION RUH n 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    7 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOM5Q 
ANALYSIS DATE:   03-19-90 ECONOMIC LIFE 15 YEARS PREPARED BY 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

$ 
$ 
$ 
$ 
$ 

UNIT COST 
$/MBTU(1) 

12.44 
.00 
.00 

4.08 
.00 

SAVINGS 
MBTU/YR(2) 

1. 
0. 
0. 

453. 
0. 

$ 
$ 
$ 
$ 
$ 

F. TOTAL 

NON ENERGY SAVINGS(+) / COST(-) 

454. 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1] 

ANNUAL $ 
SAVINGS(3) 

12. 
0. 
0. 

1848. 
0. 

1860. 

9.11 

DISCOUNT 
FACTOR(4) 

8.69 
12.42 
12.21 
11.67 
10.36 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

$ 

$ 12178 
$ 731, 
$ 670. 
$ 12221. 
$ 0. 
$ 12221. 

$ 

$ 

$ 

DISCOUNTED 
SAVINGS(5) 

104. 
0. 
0. 

21566. 
t). 

21670. 

0. 

0. 

0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 7151 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)= 
C IF3D1BIS = >1GOTOITEM4  "" 
D IF3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

(SIR)=(5/1F)= 1.77 

1860. 

21670. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 6.57 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    ; 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOM5Z 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY-CRB 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

1. INVESTMENT 
A. CONSTRUCTION COST 

SIOH 
DESIGN COST 
ENERGY CREDIT CALC (1A+1B+1C)X.9 
SALVAGE VALUE COST 

2. 

F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

$ 
$ 
$ 
$ 
$ 

UNIT COST 
$/MBTU(1) 

12.44 
.00 
.00 

4.08 
.00 

SAVINGS 
MBTU/YR(2) 

-1. 
0. 
0. 

294. 
0. 

$ 
$ 
$ 
$ 
$ 

293. 

ANNUAL $ 
SAVINGS(3) 

-12. 
0. 
0. 

1200. 
0. 

1188. 

DISCOUNT 
FACTOR(4) 

8.69 
12.42 
12.21 
11.67 
10.36 

9.11 

F. TOTAL 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X  33) 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)= 
C IF3D1BIS = >1GOTOITEM4   
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

(SIR)=(5/1F)= 1.08 

4587. 

6.   DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1 F/4 

$ 
$ 
$ 
$ 

-$ 
$ 

12795. 
768. 
704. 

12840. 
0. 

12840. 

DISCOUNTED 
SAVINGS(5) 

-104. 
0. 
0. 

14004. 
0. 

13900. 

$ 

$ 

$ 

$ 

$ 

0. 

0. 

0. 

1188. 

13900. 

10.81 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   : 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOM5CL 
ANALYSIS DATE:   03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

1. 

2. 

INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1QX.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

$ 15352, 
$ 921. 
$ 844. 
$ 15405. 

-$ 0. 
$ 15405. 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

$ 
$ 
$ 
$ 
$ 

UNIT COST 
$/MBTU(1) 

12.44 
.00 
.00 

4.08 
.00 

SAVINGS 
MBTU/YR(2) 

-2. 
0. 
0. 

301. 
0. 

$ 
$ 
$ 
$ 
$ 

F. TOTAL 

NON ENERGY SAVINGS(+) / COST(-) 

299. 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

ANNUAL $ 
SAVINGS(3) 

-25. 
0. 
0. 

1228. 
0. 

1203. 

9.11 

DISCOUNT 
FACTOR(4) 

8.69 
12.42 
12.21 
11.67 
10.36 

DISCOUNTED 
SAVINGS(5) 

-217. 
0. 
0. 

14331. 
0. 

14114. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+)/COST(-) (3A2+3Bd4) 

$ 4658. 

$ 

$ 

0. 

0. 

0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR - (2F5+3D1 )/1 F)= 
C IF3D1BIS = >1 GOTOITEM4   
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

(SIR)=(5/1F)= 0.92 

$ 

$ 

1203. 

14114. 

6.   DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1 F/4 12.81 
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CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 
 ECO-M5 

Q-Dot Air to Air Heat Recovery System 

ESTIMATOR 

BASIS FOR ESTIMATE 

SHEET OF 
1 

CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

QUANTITY 
NO. 

UNITS 

Q-Dot Air to Air Units 

MISC. CONTROLS 

SEALED SHEET METAL BLOCK OFF 

PROP. FAN W/ SHEET METAL HOUSING 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC..INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

63 

UNIT 
MEAS. 

EA 

EA 

SQ.FT 

EA 

RGB 
MATERIAL 

PER 
UNIT 

TOTAL 

$3.467 

$400 

$2 

$900 

CHECKED BY 
MAW 

LABOR 
PER 
UNIT 

$3.467 

$400 

$126 

$900 

10% 

3.50% 

25% 

$2.000 

TOTAL 

$100 

$12 

$500 

$4,893 

$489 

$5.382 

$188 

$5,570 

$1,393 

$6,963 

$2,000 

$100 

$756 

$500 

10% 

$3,356 

13.0% 

25% 

$336 

$3,692 

$480 

$4,172 

$1,043 

$5,215 

TOTAL 
COST 

$5,467 

$500 

$882 

$1,400 

$8,249 

$825 

$9,074 

$668 

$9,742 

$2,436 

$12,178 

$12.178 

ECO-M5 PREVIOUS EDITION MAY BE USED 
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CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & B1SKUP 
DRAWING NO. 
 ECO-M5 

Z-Duct Air to Air Heat Recovery System 

Z-Duct Air to Air Units 

MISC. CONTROLS 

SEALED SHEET METAL BLOCK OFF 

PROP. FAN W/ SHEET METAL HOUSING 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC.INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 

ESTIMATOR 

BASIS FOR ESTIMATE 

SHEET       OF 
1 

CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

QUANTITY 
NO. 

UNITS 

63 

UNIT 
MEAS. 

EA 

EA 

SQ. FT 

EA 

RGB 
MATERIAL 

PER 
UNIT 

$3.900 

$400 

$2 

$900 

150 

10% 

3.50% 

25% 

TOTAL 

CHECKED BY 
MAW 

LABOR 
PER 
UNIT 

$3,900      $2.000 

$400 

$126 

$900 

$100 

$12 

$500 

TOTAL 

$5,326 

$533 

$5,859 

$205 

$6,064 

$1,516 

$7,580 

10% 

13.0% 

25% 

$2,000 

$100 

$756 

$500 

$3,356 

$336 

$3,692 

$480 

$4,172 

$1,043 

$5,215 

TOTAL 
COST 

$5.900 

$500 

$882 

$1,400 

$8,682 

$869 

$9,551 

$685 

$10,236 

$2,559 

$12,795 

$12,795 

ECO-M5 PREVIOUS EDITION MAY BE USED 
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CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH, KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 

ECO-M5 

Exhaust Run Around Heat Recovery Loop 

GLYCOL COILS 

GLYCOL PUMP 

PUMP SUPPORT 

EXPANSION TANK 

GLYCOL PIPE 

PIPE INSULATION 

TEES 

ELLBOWS 

BUTTERFLY VALVES 

SUCTION DIFFUSER 

THERMOMETER 

TEMPERATURE TRANSMITTER 

DIFF. PRESS. SWITCH W/ INDICATOR 

PRESSURE GAUGES 

SEALED SHEET METAL BLOCK OFF 

PROP. FAN W/ SHEET METAL HOUSING 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC..INS 

 DIRECT COST 

OVERHEAD AND PROFIT 

 SUBTOTAL 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

ESTIMATOR 

BASIS FOR ESTIMATE 

X 

SHEET OF 
1 

CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

QUANTITY 
NO. 

UNITS 
UNIT 

MEAS. 

EA 

25 

25 

EA 

EA 

EA 

LF 

LF 

EA 

RGB 
MATERIAL 

PER 
UNIT 

$1,910 

$370 

TOTAL 

$500 

$710 

J4 

J>2 

EA 

63 

EA 

EA 

EA 

EA 

EA 

EA 

SQ.FT 

EA 

$3 

$2 

$54 

$152 

$6 

$216 

$403 

$12 

$2 

$900 

10% 

3.50% 

25% 

$3,820 

$370 

$500 

$710 

$100 

CHECKED BY 
MAW 

$53 

$6 

$108 

$152 

$18 

$216 

$403 

$36 

$126 

$900 

$7,525 

$753 

$8,278 

$290 

$8,568 

$2,142 

$10,710 

LABOR 
PER 
UNIT 

$270 

$132 

$300 

$120 

$8 

$2 

TOTAL 

$24 

$15 

$44 

$55 

$19 

$44 

$28 

$6 

$12 

$500 

10% 

13.0% 

25% 

$540 

$132 

$300 

$120 

$200 

$42 

$48 

$60 

$88 

$55 

$57 

$44 

$28 

$18 

$756 

$500 

$2,988 

$299 

$3,287 

$427 

$3,714 

$928 

$4,642 

TOTAL 
COST 

$4,360 

$502 

$800 

$830 

$300 

$94 

$54 

$68 

$196 

$207 

$75 

$260 

$431 

$54 

$882 

$1,400 

$10,513 

$1,052 

$11,565 

$717 

$12,282 

$3,070 

$15,352 

$15,352 

ECO-M5 
PREVIOUS EDITION MAY BE USED 
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% DUCTWORK   INSULATION 

ENERGY   CONSERVATION   OPPORTUNITY:     EOO-Mfi 

PURPOSE: 

This Energy Conservation Opportunity simulation (ECO-M6) analyzes the energy 
savings associated with reducing the amount of heat transfer through the walls of the 
ductwork that carries air from the air handling equipment to the space being 
conditioned. The ductwork can lose or gain heat from the unconditioned spaces 
through which it is routed, thus not providing the required air temperature at the air 
outlet. 

SCOPE; 

The implementation of this ECa simulation" lfEQO-M6) would have to be to ductwork 
that exists that is routed in^nconditioned spaces. The onlv/buffdings that contain 
central air handling equipmehtwith ductwork to the space to be conditioned are-     ' / 

Building 463 Building 475C 
Building 465 Building 475D 
Building 472 Building 475E 
Building 473 Building 475F 
Building 475 Building 475G 

MODELING   TECHNIOUF; 

The modeling technique used to calculate the energy savings associated with 
insulating the ductwork located in unconditioned spaces, is a heat transfer calculation 
including the heat transfer coefficient of the ductwork walls and the temperature 
difference between the air inside and outside the ductwork. If the ductwork is located 
in conditioned spaces, then the addition of insulation to the ductwork will not effectively 
change the amount of energy used to condition the entire building because the 
temperature difference is zero:)     s^<#, 

SUMMARY: ^ 

The easiest method of insulating ductwork is on the outside of the metal. Another 
method is to insulate the ductwork on the inside of the metal. The insulation on the 
inside of the ductwork is typical when new ductwork is installed. To insulate the inside 
of existing ductwork is difficult and seldom feasible. All of the ductwork attached to air 
handling units, with the exception of the castle, is routed through conditioned spaces 

ECO-M6 „,,>,-.. PAGE M6-1 



thus no energy savings is present. The ductwork for the air handling units located in 
the castle are concealed in the exterior walls of the structure. Because of changes in 
direction and transitions, insulating the inside of the ductwork is not feasible. The 
ductwork would have to be removed and re-installed with interior insulated ductwork, 
which is not cost effective. This ECO is not feasible under the present conditions. 

• 
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ECO-M10 
CENTRAL PLANT COOLING 

n 

(21 



^fi 

CENTRAL  CHILLER   PLANT: 

ENERGY   CONSERVATION   OPPORTNITY:     ECO-M1Q 

PURPOSE: 

The purpose of this Energy Conservation Opportunity (ECO-M10) is to calculate the 
savings realized by installing a 400 ton centrifugal chiller to serve the air conditioning 
requirements for the USDB facility. The central chiller would replace the air cooled 
condensing units, and window mounted air conditioners that currently serve the 
buildings listed below. 

SCOPE: 

This project (ECO-M10) was considered for the following buildings: 

Building 450 
Building 463 
Building 464 
Building 465 
Building 472 
Building 473 
Building 475A 
Building 475B 
Building 

HNIQUEF 

475H 

b a 

The modeling technique used for ECO-M10 assumes that the existing equipment 
Kilowatt per ton is 1.5 which is typical for air cooled condensers, and the central chiller 
plant kilowatt per ton is estimated at 0.95. The building energy use was calculated 
using the Trace Ultra energy simulation program. 

ECO   IMPLEMENTATION: 

The removal of the existing air cooled condensing units, direct expansion cooling 
coils, the air cooled chiller serving the buildings at the south gate, and the window air 
conditioners is required to implement this ECO. 

Installation of a centrifugal chiller, chilled water pump, condenser water pump, cooling 
tower, and accessories at building #474 is required for ECO-M10. The chilled water 
distribution    piping   will    be    installed    in   the   existing    piping   tunnels 

EC°-M1° PAGEM10-1 



% 
SUMMARY: 

The installation of a central chiller plant will save 64,330 kWh of electrical energy per 
year, and will cost $444,452 for the construction. A savings investment ratio of 0.05 
disqualifies this project from consideration. The estimated simple payback is 
approximately 163 years. 

Ü 
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# 

CALCULATION SHEET 

PROJECTUSDB 
ENERGY SAVINGS OPPORTUNITY SURVEY 

LOCATION 

ARCHITECT/ENGINEER 
 CLARK RICHARDSON & BISKUP 

ECO MEASURE 
 ECO-M1Q 

DATE 
Apr-90 

SHEET 
1 

OF 

BASIS FOR CALCULATION 

COMPUTED BY 
 MJM 

HAND 
COMPUTER 
CONTRACTOR BID 

OTHER (SPECIFY! 
CHECKED BY 
 MAW 

THE CAPACITY OF COOLING PER BUILDING IS: 

BUILDING 
450 
463 
464 
465 
472 
473 

475A 
475B 
475E 
475H 

TONS CLG 
32 
22 
26 
17 
69 
39 
39 
28 
92 
20 

TOTAL 384       TONS 

INSTALL A 400 TON CENTRIFUGAL CHILLER IN THE BOILER PLANT 

USING ATYPICAL DELTA TEMPERATURE OF 10°F 

ENERGY = (GPM) (CP) (AT) 
ENERGY = (384 TONS) (12,000 BTUH/TON) = 4,608,000 BTUH 
CP = 1.0 FOR WATER 
AT=10°F 
GPM = (ENERGY) / (CP) (AT) (500 LB MIN / GAL HOUR) 
GPM = 4,608,000/5000 
GPM = 921.6 

PUMP TO BE SIZED FOR 925 GPM 

CAN BETSEV?RMSG SPREADSHEET' PIPE SIZES' NUMBER OF FITTINGS, AND FRICTION LOSS 

THE PUMP WILL BE A 925 GPM, 150' HEAD END SUCTION. 

'% 

ECO-M10 
CALCULATION SHEET PAGE M10-3 
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Ä 

CALCULATION SHEET 

PROJECT 

LOCATION 

USDB 
ENERGY SAVINGS OPPORTUNITY SURVEY 

BUILDING 474 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
ECO MEASURE 

CENTRAL PLANT COOLING ECO-M10 

DATE 
Mar-90 

SHEET 
1 

OF 

BASIS FOR CALCULATION 

X 

COMPUTED BY 
 TGD 

HAND 
COMPUTER 
CONTRACTOR BID 

OTHER (SPECIFY) 
CHECKED BY 

MAW 

CHILLED WATFR PI IMP- 

CONDENSFR WATER PUMP- 

COOLING TOWFR FAN- 

(0.9 POWER FACTOR) x (0.8 MOTOR EFFICIENCY) = 

(39KW + 24KW + 16KW) x (0.72) . 

4QQ TON CHILI FR; 0.75 KW / TON 

78KW/400TON = 

0.75 + 0.20 = 

625 GPM@ 150 FT. HEAD 

50 H.P. MOTOR -1750 RPM - 480/60/3 - 65 F.L.A. 

[(65 A.) (480 V.) (V3)] / 1,000 = 54 KW 

1200 GPM@ 75 FT. HEAD 

30 H.P. MOTOR -1750 RPM - 480/60/3 - 40 F.L.A. 

[(40 A.) (480 V.) (V3)] / 1,000 . 33 KW 

20 H.P. MOTOR -1750 RPM - 480/60/3 - 27 F.L.A. 

[(27A.)(480V.)(V3)]/1,000= 22 KW 

0.72 ELECTRICAL FACTOR 

78 KW FOR AUXILLARY EQUIPMENT 

0.20 KW/TON FOR AUXILLARY EQUIPMENT 

0.95 KW / TON  OVERALL EFFICIENCY FOR 
400 TON CENTRIFUGAL CHILLER SYSTEM 

EXISTING COOLING FOIIIPFNT- 

0.95/1.5 = 

1.5 KW/TON 

PRESENT FNERGY tlSFn FOR COOI IMPS- 

PROJECTED FNERGYUSFAGF FOR COni INfi- 

ANNUAL Fl FCTRICAI SAVINGS- 

ANNUAL ENFRGY SAVINGS- 

63% FUTURE ELECTRICAL ENERGY USEAGE 
WITH CENTRAL   CHILLER PLANT: 

173,865 KWH 

109,535 KWH 

64,330 KWH 

220 MBTU 
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# 

LIFE CYCLE COST ANALYSIS SUMMARY 
,„„„. ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 
INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    ' 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOM10 
ANALYSIS DATE:    03-19-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

1.   INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1QX.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

2. 

$ 444542. 
$ 26673. 
$ 24450. 
$ 446099. 
$ 0. 
$ 446099. 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

UNIT COST     SAVINGS 
$/MBTU(1)       MBTU/YR(2) 

$ 
$ 
$ 
$ 
$ 

12.44 
.00 
.00 

4.08 
.00 

F. TOTAL 

3.   NON ENERGY SAVINGS(+) / COST(- 

220. 
0. 
0. 
0. 
0. 

220. 

$ 
$ 
$ 
$ 
$ 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1' 

ANNUAL $ 
SAVINGS(3) 

2737. 
0. 
0. 
0. 
0. 

2737. 

9.11 

DISCOUNT 
FACTOR(4) 

8.69 
12.42 
12.21 
11.67 
10.36 

DISCOUNTED 
SAVINGS(5) 

23785. 
0. 
0. 
0. 
0. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 7849 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)= 
C IF3D1B IS = > 1 GOTOITEM4   
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

(SIR)=(5/1F)= 0.05 

$ 

$ 

$ 

$ 

23785. 

0. 

0. 

0. 

$ 

$ 

2737. 

23785. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 162.99 
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CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 

NONE 
ECO-M10 
CENTRAL PLANT COOLING 

400 TON CENTRIFUGAL CHILLER 

EXPANSION TANK AND TOWER 

925 GPM PUMP, 150' HEAD 

8" BLACK STEEL PIPE. HANGERS. INSUL 

6" BUCK STEEL PIPE. HANGERS. INSUL 

5" BLACK STEEL PIPE. HANGERS. INSUL 

4" BLACK STEEL PIPE. HANGERS. INSUL 

3" BLACK STEEL PIPE. HANGERS. INSUL 

8" BLACK STEEL ELL 

6" BLACK STEEL ELL 

5" BLACK STEEL ELL 

' BLACK STEEL ELL 

3" BLACK STEEL ELL 

8" BLACK STEEL TEE 

6" BLACK STEEL TEE 

5"BLACKSTEELTEE 

4" BLACK STEEL TEE 

8" BUTTERFLY VALVE 

6'BUTTERFLY VALVE 

5'BUTTERFLY VALVE 

4"BUTTERFLY VALVE 

3" GATE VALVE 

ENG. FORM 
1AVC-59 

150 

i 

ESTIMATOR 

4/2/90 
BASIS FOR ESTIMATE 

  X 

SHEET OF 
1 2 

CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY^ 

QUANTITY 
NO. 

UNITS 

400 

160 

1620 

1400 

UNIT 
MEAS. 

TON 

EA 

FT 

FT 

FT 

1360 

400 

13 

13 

10 

FT 

FT 

EA 

EA 

EA 

10 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

10 

EA 

EA 

EA 

EA 

MJM 

PER 
UNIT 

MATERIAL 

260.13 

1650.00 

18.18 

12.20 

10.19 

7.45 

5.32 

66.00 

37.00 

37.00 

14.90 

9.00 

91.00 

50.00 

50.00 

27.00 

200.00 

140.00 

120.00 

86.00 

105.00 

TOTAL 

$104.052 

$1.650 

$2.909 

CHECKED BY 

LABOR 
MAW 

PER 
UNIT 

80.75 

390.00 

$19.764 

$14.266 

$10,132 

$2.128 

$858 

$518 

22.1' 

18.19 

13.86 

12.25 

10.84 

135.00 

$481 

$149 

$90 

$91 

$50 

110.00 

110.00 

70.00 

50.00 

220.00 

$150 

$81 

185.00 

185.00 

$800 

$280 

$240 

$688 

$1,050 

115.00 

120.00 

110.00 

110.00 

70.00 

27.00 

TOTAL 

$32.300 

$390 

$3,547 

$29,468 

$19.404 

$16,660 

$4,336 

$1,755 

$1,540 

$1.430 

$700 

$500 

$220 

$185 

$555 

$345 

$480 

$220 

$220 

$560 

$270 

TOTAL 
COST 

$136.352 

$2,040 

$6,456 

$49,232 

$33,670 

$26,792 

$6,464 

$2,613 

$2,058 

$1,911 

$849 

$590 

$311 

$235 

$705 

$426 

$1,280 

$500 

$460 

$1.248 

$1,320 

ECO-M10 PREVIOUS EDITION MAY BE USED PAGE M10-8 



CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 

NONE 

ECO-M10 

BUILDING 450 COOLING COIL 
REPLACEMENT 
BUILDING 450 REFRIGERATION 
DEMOLITION 

BUILDING 465 REFRIGERATION 
DEMOLITION 

BUILDING 472 COOLING COIL 
REPLACEMENT 
BUILDING 472 REFRIGERATION 
DEMOLITION 

BUILDING 475A FAN COIL UNIT 
INSTALLATION 

BUILDING 475B FAN COIL UNIT 
INSTALLATION 

BUILDING 475H FAN COIL UNIT 
INSTALLATION 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC.INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

^^ 

ESTIMATOR 

4/2/90 
BASIS FOR ESTIMATE 

SHEET      OF 
 2 2 

_X CODE A (NO DESIGN COMPLETED) 
 CODE B (PRELIMINARY DESIGN) 
 CODEC (FINAL DESIGN) 

OTHER (SPECIFY! 

QUANTITY 
NO. 

UNITS 
UNIT 

MEAS.I 

EA 

11746 

TON 

TON 

MJM 
MATERIAL 

PER 
UNIT 

1130.00 

TOTAL 

$1.130 

EA 

TON 

7400 

6744 

SOFT 

SOFT 

440.00 

0.74 

$440 

CHECKED BY 
MAW 

LABOR 
PER 
UNIT 

435.00 

395.00 

395.00 

TOTAL 

$435 

$790 

88.00 

SOFT 

0.74 

0.74 

$8.645 

$5.446 

$4.964 

395.00 

0.07 

0.07 

$1.185 

$790 

$865 

$545 

0.07 

10% 

3.50% 

25% 

$181.052 

$18.105 

$199.157 

$6.970 

$206.127 

10% 

$496 

$120.279 

$12.028 

13.0% 

$51.532 

$257.659 

25% 

$132.307 

$17,200 

$149,507 

$37.377 

$186,884 

TOTAL 
COST 

$1,565 

$790 

$1.185 

$528 

$790 

$9,510 

$5,991 

$5,460 

$301,330 

$30,133 

$331,463 

$24,170 

$355,633 

$88,909 

$444,542 

$444,542 
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EC0-M11 

CASTLE AIR SYSTEM 
REPAIR 

# 



€1 

g| 

^ 

CASTLE   AIR   SYSTEM   REPAIRS 

ENERGY   CONSERVATION   OPPORTUNITY:     ECO-M11 

PURPOSE: 

This Energy Conservation Opportunity simulation (ECO-M5) analyzes the energy 
savings associated with removal of air stratification in the castle domiciles. 
Stratification occurs in areas with high ceilings when hot air rises to the upper levels 
and there is no way for it to be circulated back down. Stratification in the castle 
domiciles is causing the upper levels to become over heated by an estimated 10°. An 
energy savings can be seen by repairing the return air systems which pulls the hot air 
from the upper levels and circulates it down through the lower levels. The 
implementation of this project will not change the number or capacity of any of the 
existing air handling systems. 

SCOPE: 

The ECO simulation (ECO-M11) includes the repair and maintenance of the existing 
air handling systems. The application of this ECO was considered for the following 
buildings. 

Building        475C Building 475D 
Building        475G Building 475F 

The existing AHU's in these buildings are currently operating with no return air from 
the space. The doors of the fan room have been removed allowing the AHUs to pull in 
air from the pipe tunnels, chases or from wherever it finds the least amount of 
resistance. Replacing the doors and sealing off the fan rooms will allow the AHU's to 
pull warm return air from the top levels of these buildings. This will create proper air 
circulation and eliminate the air stratification. An energy savings will be seen by 
eliminating the over heating of the top levels of these buildings. 

MODELING   TECHNIQUES: 

The energy savings associated with this ECO was calculated using a computer 
simulation developed as a base load on the facility. The existing HVAC systems were 
simulated to heat the top three tiers of each building to 10° above the 68° setpoint. 
The temperature was then set to 68° and the simulation was ran again to find the 
difference in energy use. The difference in the energy usage for these two computer 
runs is the energy savings for ECO-M11. The cost repairing these AHU's were done 
using Means Mechanical Cost Data. 

EC0"M11 PAGEM11-1 



EC0-M11 ECONOMIC ANALYSIS 

BUILDING 
NUMBER 

STEAM CONSUMPTION ELECTRIC CONSUMPTION 
TOTAL 

SAVINGS 
($) 

BASE 
ENERGY 

(THERMS) 

ECO-M11 
LOAD 

(THERMS) 

ENERGY 
SAVINGS 
(MBTU) 

BASE 
LOAD 
(KW) 

ECO-M11 
LOAD 
(KW) 

ENERGY 
SAVINGS 
(MBTU) 

475C 13.472 10,745 273 45.478 45,427 0 $1,115 
475D 15,188 12.422 277 53,358 53,317 0 $1,130 
475F 15.926 12.856 307 53,357 53,324 0 $1,254 
475G 12,853 10,380 247 45,481 45,427 0 $1,011 

$4,510 



% ECO   IMPLEMENTATION: 

The implementation of this ECO will include the installation of new doors on the fan 
rooms of each building. All pipe chases passing through the fan rooms will need to be 
sealed along with any other openings which presently exist. This will restore the 
return air system back to it's original design which will in turn eliminate any air 
stratification within these buildings. 

0 

SUMMARY: 

The probable construction cost to implement this ECO by building is shown in Table 
M11-1. This project cost is the construction cost as determined in the appendix plus 
6% SIOH. 

The energy savings associated with the implementation of this ECO by building is 
shown below in Table M11-1 on a dollars per year savings as determined using the 
computer simulation model. 

Building 
Number 

Energy 
Savings 
(MBTU) / 

Cost 
Savings 

Project 
Cost 

Simple 
Payback 

Savings to 
Invest Ratio 

475C 273/, $1,458 $1,779 1.51 7.72 
475D 277 / '    $1,474 $1,779 1.49 7.83 
475F 307   / /  $1,641 $1,779 1.34 8.68 
475G 247   / $1,323 $1,779 1.67 6.99 

Table M11-1 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   7 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOM11C 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

1.   INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

2. 

$ 1678. 
$ 101 
$ 92 
$ 1684. 
$ 0. 
$ 1684. 

ENERGY SAVINGS' (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

UNIT COST     SAVINGS 
$/MBTU(1)       MBTU/YR(2) 

$ 
$ 
$ 
$ 
$ 

12.44 
.00 
.00 

4.08 
.00 

0. 
0. 
0. 

273. 
0. 

273. 

$ 
$ 
$ 
$ 
$ 

F. TOTAL 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

ANNUAL $ 
SAVINGS(3) 

0. 
0. 
0. 

1114. 
0. 

1114. 

9.11 

DISCOUNT 
FACTOR(4) 

8.69 
12.42 
12.21 
11.67 
10.36 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

$ 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 

DISCOUNTED 
SAVINGS(5) 

0. 
0. 
0. 

13000. 
0. 

13000. 

$ 

$ 

$ 

0. 

0. 

0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 4290 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1B IS = >1 GO TO ITEM 4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

(SIR)=(5/1F)= 7.72 

1114. 

13000. 

1.51 
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$ 1678. 
$ 101. 
$ 92. 
$ 1684. 
•$ 0. 
$ 1684. 

LIFE CYCLE COST ANALYSIS SUMMARY STUDY: USDBAE 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID   1.035 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   7 CENSUS: 2 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOM11D 
ANALYSIS DATE:   03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+)/COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

UNIT COST     SAVINGS ANNUALS DISCOUNT DISCOUNTED 
FUEL $/MBTU(1)       MBTU/YR(2) SAVINGS(3)       FACTOR(4) SAVINGS(5) 

A. ELECT $ 12.44 0. $ 0. 8.69 0 
B- DIST $ .00 0. $ 0. 12.42 0 
C. RESID $ .00 0. $ 0. 12.21 0 
D. NATG $ 4.08 277. $ 1130. 11.67 13187. 
E.COAL $ .00 0. $ 0. 10.36 0. 

F-TOTAL 277. $ 1130. $ 13187. 

3. NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) $ o 
(1) DISCOUNT FACTOR (TABLE A) 911 
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ 0. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) $ 0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 4352 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1B IS = > 1 GO TO ITEM 4 
DIF3D1BIS<1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 1130. 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 13187. 

6. DISCOUNTED SAVINGS RATIO (SIRW5/ 1F)= 7 83 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 1.49 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   : 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOM11F 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

$ 1678. 
$ 101 
$ 92. 
$ 1684. 
$ 0. 
$ 1684. 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

UNIT COST     SAVINGS 
$/MBTU(1)       MBTU/YR(2) 

$ 
$ 
$ 
$ 
$ 

12.44 
.00 
.00 

4.08 
.00 

F. TOTAL 

3.   NON ENERGY SAVINGS(+) / COST(-) 

0. 
0. 
0. 

307. 
0. 

307. 

$ 
$ 
$ 
$ 
$ 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

ANNUAL $ 
SAVINGS(3) 

0. 
0. 
0. 

1253. 
0. 

1253. 

9.11 

DISCOUNT 
FACTOR (4) 

8.69 
12.42 
12.21 
11.67 
10.36 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

$ 

$ 

$ 

$ 

DISCOUNTED 
SAVINGS(5) 

0. 
0. 
0. 

14623. 
0. 

14623. 

0. 

0. 

0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 4826 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC  SIR = (2F5+3D1 )/1 F)=   
C IF3D1B IS = > 1 GOTOITEM4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

(SIR)=(5/1F)= 8.68 

1253. 

14623. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 1.34 

^ 
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$ 1678. 
$ 101 
$ 92 
$ 1684. 

■$ 0. 
$ 1684. 

LIFE CYCLE COST ANALYSIS SUMMARY STUDY" USDBAE 
IluOT ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID   1.035 
INSTALLATION & LOCATION: FORT LEAVEN WORTH - USDB REGION NOS    7 CENSUS'2 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOM11G 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH . 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1QX.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

nin UNIT COST     SAVINGS ANNUALS DISCOUNT DISCOUNTED 
FUEL $/MBTU(1)       MBTU/YR(2) SAVINGS(3)       FACTOR(4) SAVINGS(5) 

A. ELECT $ 12.44 0. $ 0 8 69 0 
B- DIST $ .00 0. $ 0. 12.42 o' 
C. RESID $ .00 0. $ 0 12 21 o' 
D   NATG $ 4.08 247. $ 1008. 11.67 11763". 
E.COAL $ .00 0. $ 0. 10.36 

F. TOTAL 247. $ 1008. 

3. NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) $ 0 

(1) DISCOUNT FACTOR (TABLE A) 911 
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ 0. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) $ 0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 3882 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1BIS = >1GOTOITEM4 
D IF3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 1008. 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 11763. 

6. DISCOUNTED SAVINGS RATIO (SIRW5/1R= 6 99 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 1.67 

0. 

11763. 
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CONSTRUCTION COST ESTIMATE DATE PREPARED SHEET      OF          j 
1 

PROJECT 
USDB ENERGY STUDY 

BASIS FOR E ESTIMATE 

CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

•> 
LOCATION 

FORT LEAVENWORTH. KS 
X 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

DRAWING NO. 
NONE 

ESTIMATOR 
RGB 

CHECKED BY 
MAW 

ECO-M11 
QUANTITY MATERIAL LABOR TOTAL 

COST NO. 
UNITS 

UNIT 
MEAS 

PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

METAL DOORS 2 EA $137 $274 $80 $160 $434 

SHEET METAL = 50 SOFT $1 $63 $1 $70 $133 

CAULKING MASONRY = 400 LF $1 $224 $1 $336 $560 

M w 

SUBTOTAL $560 $566 $1.126 

CONTINGENCY 10% 10% $56 10% $57 $113 

SUBTOTAL $616 $623 $1.239 

WORK COMP.TAX.SOC.SEC.INS 3.50% $22 13.0% $81 $103 

DIRECT COST $638 $704 $1.342 

OVERHEAD AND PROFIT 25% $160 25% $176 
• 

$336 

SUBTOTAL $798 $880 $1.678 

CONSTRUCTION COST $1.678 
ENG. FORM         150 
1AVC-59 I 
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• 

REDUCE   STEAM   DISTRIBUTION   PRESSURE 
ENERGY  CONSERVATION   OPPORTUNITY:     ECO-M12 

§ 

/^ 

PURPOSE: 

The purpose of this Energy Conservation Opportunity (ECO-M12) is to calculate the 
savings realized by reducing the steam pressure for the USDB facility. The laundry 
requires 120 psig steam, while the space heating requirements can be served by 80 
psig steam. 

SCOPE: 

Steam is delivered to the various buildings by a system of insulated high pressure 
steam pipes located in tunnels. The steam pressure at the boilers is maintained at 
120 psig. The steam pressure is reduced at the individual buildings to the pressure 
required for space heating and/or any process usage. 

Steam must be delivered at a pressure high enough to overcome the system 
resistance losses, while maintaining sufficient pressure to equal or exceed the 
downstream pressure requirement. 

Reducing the steam pressure for energy savings will decrease the density of the steam 
in the steam piping. The steam will take up more volume in the pipes, making it a 
tighter squeeze to pass through the orifice plates used to measure steam flow. 

Because the orifice plate sees a greater pressure drop for a given flow, the signal sent 
to the chart recorder will be greater also, and the chart will read proportionally higher. 
The orifice plates will have to be replaced for each steam recorder to reflect steam flow 
rates, accurately at a reduced steam pressure. 

Steam trap capacities will also be reduced, due to the reduced differential pressure 
across the steam traps orifice. The traps affected will be the traps located in the 
Powerhouse, and the traps serving steam mains upstream of the pressure reducing 
valves. 

Generally traps, and drip legs serving steam mains are oversized by the design 
engineer, and a reduction in steam pressure will not have an adverse effect the traps 
performance. 

Nevertheless, lowering thesteam trap condensate handling capacity could cause 
water to back up into the the steam mains. This could possibly result in water hammer, 
if a slug of condensate is picked up by fast moving steam traveling over the surface of 
the condensate. Since water hammer can cause extensive damage to the system, the 
exact capacity of each trap effected by steam pressure reduction must be determined. 

MODELING   TECHNIQUE- 
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MODELING    TECHNIQUFfi- 

The modeling techniques used to calculate the energy savings for ECO-M12 were 
derived from "Improving Boiler Efficiency" by S. G. Dukelow. Boiler efficiency is 
increased by lowering the operating steam pressure, because the flue gases leave the 
boiler at a lower temperaure. 

The saturation temperature of steam at 120 psig is 350°F., and the corresponding flue 
gas temperature is 450°F. Reducing the operating pressure of the boiler to 80 psig, 
reduces the saturation temperature of the steam to 324°R, and the corresponding flue 
gas temperature is reduced to 424°F. 

The total heat content or enthalpy of steam at 120 psig is 1,192.4 btu/lb., while 80 psig 
steam has an enthalpy of 1,186.3 btu/lb. The 80 psig steam also has a higher latent 
heat content per pound than the 120 psig steam. While the 120 psig steam has more 
total heat per pound than the 80 psig steam, this heat is never fully realized at the heat 
exchanger. 

As the steam pressure is reduced prior to delivery to the heat exchanger, the extra 
btu's are converted into superheated steam. This superheated steam is all sensible 
heat and is promptly dissipated before it can be recovered at the heat exchanger. 

The modeling technique assumes that the steam consumption remains constant for 
the facility, and the cost of producing steam is reduced due to the increased boiler 
efficiency. 

ECO   IMPLEMENTATION: 

The implementation of ECO-M12 can be accomplished when the existing boilers are 
replaced. The existing facility is served by three 580 HP. steam boilers operating at 
120 psig steam pressure. We recommend installing two 435 H.P., and one 870 HP. 
steam boilers. 

The 870 HP., and one 435 HP. boiler would be operated at 80 psig pressure, and 
would serve the space heating requirements of the facility. The remaining 435 HP. 
boiler would be operated at 120 psig and would be dedicated to serving the laundry. 

SUMMARY: 

Since ECO-M12 can be implemented at the time the existing steam boilers are 
replaced, there are no associated costs for execution, and the energy savings can be 
realized within the next two years. 
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CALCULATION SHEET DATE SHEET       OF 
Mar-90 1                  1 

PROJECT USDB 
ENERGY SAVINGS OPPORTUNI TY SURVEY 

BASIS FO 

X 

R CALCULATION 

HAND 
COMPUTER 
CONTRACTOR BID 

OTHER (SPECIFY^ 

LOCATION 
STEAM PLANT 

AHCHIIECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

ECO MEASURE 
ECOM12 

COMPUTED BY 
TGD 

CHECKED BY 
MAW 

STEAM 
PRESSURE 

ENTHALPY 
BTU/LB. OF STEAM 

SYSTEM                  STEAM COST 
EFFICIENCY               PER mnn I RS 

ESTIMATED 
ANNUAL SAVINGS 

120 PSIG 1,192.4 74.000% $5,754 NONE 

115PSIG 1,191.7 74.094% $5,742 $652 

110PSIG 1,191.0 74.188% $5,731 $1,249 

105PSIG 1,190.4 74.282% $5,721 $1,792 

100PSIG 1,189.6 74.376% $5,709 $2,443 

95 PSIG 1,188.8 74.470% $5,698 $3,040 

90 PSIG 1,188.0 74.564% $5,686 $3,692 

85 PSIG 1,187.2 74.658% $5,675 $4,289 

80 PSIG 1,186.3 74.752% $5,663 $4,941 

AVERAGE STEAM USE 148,750   LBS PER DAY 

SYSTEM EFFICIENCY CALCULATED FROM: 

IMPROVING BOILER EFFICIENCY BY S.G. DUKELOW 

SPONSORED BY KANSAS STATE UNIVERSITY AND KANSAS ENERGY OFFICE 

CHAPTER 6: EFFECT OF BOILER STEAM PRESSURE ON FLUE GAS TEMPERATURE AND BOILER EFFICIENCY 

ECO-M12 CALCULATION SHEET 
PAGE M12-3 
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CONDENSATE   RETURN   SYSTEM   SERVICE: 
ENERGY   CONSERVATION   OPPORTUNITY 

ECO-M14 

PURPOSE: 

This Energy Conservation Opportunity simulation (ECO-M14) analyzes the energy 
savings associated with reducing the amount of heat transfer through the walls of 
condensate return piping. The piping transfers heat to its surroundings because of a 
temperature difference between the fluid, and the ambient space temperature through 
which it is routed. This loss of heat from the hot condensate to the ambient air in the 
piping tunnels causes increased use of natural gas at the boiler. 

SCOPE: 

This Energy Conservation Opportunity (ECO-M14) involves the condensate return 
piping from building #475 (Castle Building). The condensate return system for this 
building consists of approximately 700 feet of 6" and 8" steel piping, approximately 
600 feet of this piping is uninsulated, and 100 feet of piping will need to be replaced. 

MODELING   TECHNIQUES: 

The modeling techniques used to calculate the energy savings for ECO-M14 were 
derived by measuring the present condensate return temperature, and estimating the 
future condensate return temperature by using a computer spreadsheet. 

The average daily steam consumption was derived by summing 25% of the average 
winter rate of 370,000 lbs. per day, and 75% of the average summer rate of 75,000 lbs. 
per day. 

The steam tunnel that exits the west wall of the boiler plant serves the Castle Building 
#475, which includes the laundry facility. The estimated annual steam load served by 
this tunnel is 50% of the total system load. 

ECO   IMPLEMENTATION: 

The implementation of this Energy Conservation Opportunity (ECO-M14) requires the 
replacement of approximately 100 feet of 8" condensate return piping installed at the 
floor level of the piping tunnel. Various fittings are required along with pipe racks for 
support of the piping. 

400 feet of insulation is required for the 6" dia. piping, and 200 feet of insulation is 
required for the 8" dia. piping to reduce the amount of heat transfered to the tunnel air. 
A difficulty factor has been added to the construction cost for limited work area, and 
accessability. 

ECO-M14 PAGE M14"1 



• The existing condensate piping has holes drilled in the pipe that must be repaired 
prior to installation of the insulation. 

SUMMARY: 

The condition of the condensate piping system in the west tunnel is questionable, and 
may warrant replacement. Energy conservation can be realized without total 
replacement of this piping system. 

# 

ECO-M14 PAGEM14-2 
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CALCULATION SHEET DATE 
Mar-90 

SHEET 
1 

OF 

PROJECT USDB 
 ENERGY SAVINGS OPPORTUNITY SURVEY 
LOCATION 

ARCHITECT/ENGINEER 
 CLARK RICHARDSON & BISKUP 

BASIS FOR CALCULATION 

HAND 
"COMPUTER 
CONTRACTOR BID 

OTHER (SPECIFY) 
ECO MEASURE 

SERVICE CONDENSATE RETURN SYSYTEM ECO-M14 
COMPUTED BY 
 TGD 

CHECKED BY 

120 PSIG STEAM PRESSURE: 

155°F CONDENSATE RETURN TEMPERATURE: 

201 °F CONDENSATE RETURN TEMPERATURE: 

SYSTEM EFFCIENCY: 

AVERAGE DAILY STEAM CONSUMPTION: 

STEAM LOAD SERVED BY WEST TUNNEL: 

DAYS PER YEAR: 

(1192.4 -123) - (1192.4 -169) / 0.74 

(62.16 X 148,750 X .5 X 365)71,000,000 

1192.4 BTU/LB. ENTHALPY 

123 BTU/LB. ENTHALPY 

169 BTU/LB. ENTHALPY 

74% 

148,750 LBS. 

50% 

365 

62.16   BTU/LB. 

1,687  MBTU/YEAR 

CALCULATION SHEET 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
Mar-90 

SHEET       OF 
1                    1 

• 

PROJECT 
USDB ENERGY STUDY 

BASIS FOR ESTIMATE 

CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

LOCATION 
FORT LEAVENWORTH, KS 

X 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

DRAWING NO. ESTIMATOR 
TGD 

CHECKED BY 
MAW 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

6" DIA. - 2" THICK FIBERGLASS INSULATION         40C LF $5.87 $2.348 $3.45 $1,380 $3,728 

ALUMINUM JACKET 400 LF $0.54 $216 $2.87 $1,148 $1,364 

8" DIA. SCH. 80 STEEL PIPE 60 LF $37.66 $2,260 $22.00 $1,320 $3,580 

2" THICK FIBERGLASS INSULATION 200 LF $7.25 $1,450 $4.31 $862 $2,312 

ALUMINUM JACKET 200 LF $0.54 $108 $2.87 $574 $682 

PIPE RACKS 6 EA $400 $2.400 $200 $1.200 $3,600 

REPAIR HOLES IN PIPING 3 DAYS $252 '      $756 $756 

8" DIA. TEE 2 EA $71 $142 $71 $142 $284 

8" DIA. 90° ELBOW 2 EA $100 $200 $140 $280 $480 

DEMOLITION 60 LF $3.95 $237 $237 

M w 

SUBTOTAL $9,124 $7,899 $17,023 

DIFFICULTY FACTOR 50% 50% $3,950 $3.950 

SUBTOTAL $11,849 $20,973 

CONTINGENCY 10% 10% $912 10% $1,185 $2.097 

SUBTOTAL $10.036 $13,034 $23,070 

WORK COMP.TAX.SOC.SEC.INS 3.50% $351 13.0% $1,694 $2,045 

DIRECT COST $10.387 $14,728 $25.115 

< DVERHEAD AND PROFIT 25% $2,597 25% $3,682 $6.279 

SUBTOTAL $12.984 $18,410 $31,394 

CONSTRUCTION COST $31.394 
E ENG. FORM         150 
1AVC-59 

PREVIOUS EDITION MAY BE USED 
ECO-M14 PAGE M14-5 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   1 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOM14 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

$ 31394 
$ 1884. 
$ 1727. 
$ 31505. 

■$ 0. 
$ 31505. 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

$ 
$ 
$ 
$ 
$ 

12.44 
.00 
.00 

4.08 
.00 

F. TOTAL 

UNIT COST     SAVINGS 
$/MBTU(1)        MBTU/YR(2) 

0. 
0. 

1687. 
0. 

$ 
$ 
$ 
$ 
$ 

1687. 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3At 

ANNUAL $ 
SAVINGS(3) 

0. 
0. 
0. 

6883. 
0. 

6883. 

9.11 

DISCOUNT 
FACTOR (4) 

8.69 
12.42 
12.21 
11.67 
10.36 

DISCOUNTED 
SAVINGS(5) 

0. 
0. 
0. 

80325. 
0. 

80325. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 26507. 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1B IS = > 1 GO TO ITEM 4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

(SIR)=(5/1F)= 2.55 

$ 0 

$ 0. 

$ 0. 

6883. 

80325. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 4.58 

ECO-M14 
PAGE M14-6 
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BOILER   PLANT  MODIFICATIONS: 

ENERGY   CONSERVATION   OPPORTUNITY:      ECO-M15 

§ 

PURPOSE: 

The purpose of this Energy Conservation Opportunity (ECO-M15) is to analyze the 
energy savings that may be realized by implementing the following: 

1) Recover heat from the boiler flue gases, and transfer that heat to the boiler feed 
water. 

2) Recover heat from the boiler blowdown cycle, and transfer that heat to the boiler 
feed water. 

3) Install automatic boiler blowdown controls. 

4) Increase the efficiency of the three high-pressure steam boilers currently 
serving the USDB. 

5) Change the feedwater chemistry program of the three steam boilers currently 
serving the USDB. 

6) Clean the tubes of the three steam boilers currently serving the USDB. 

7) Install oxygen trim controls on the boilers at the USDB. 

Within the next two years the (3) existing steam boilers are to be replaced with (3) new 
steam boilers. The existing boilers are capable of producing 20,000 lbs./hr each when 
burning natural gas. Using fuel oil as an energy source the boilers will produce steam 
at the rate of 10,000 lbs./hr. each. (2) 15,000 lb./hr. and (1) 30,000 lb./hr. boilers will 
provide operating flexibility to the facility. (1) 15,000 lb./hr. boiler can be operated at 
120 psig pressure and dedicated to serve the laundry. The 30,000 lb./hr. and one of 
the 15,000 lb./hr. boilers would operate at 80 psig and serve the space heating 
requirements of the USDB. The total capacity of the steam generation system would 
not be changed, and the maximum hourly load of 30,000 lb./hr. could still be satisfied 
while burning fuel oil. 

SCOPE: 

This Energy Conservation Opportunity (ECO-M15) involves three existing forced draft 
type, natural gas fired, steam boilers located in the boiler plant Building #474. The 
boilers are capable of 20,000 lbs./hr. continuous steam production when using natural 
gas as an energy source. 

EC0'M15 PAGE M15-1 
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Each boilers is capable of 10,000 lbs./hr. continuous steam production when using # 6 
fuel oil as an energy source. Field measurements indicate that the flue gas 
temperature of the boilers is 450° F using natural gas. 

Steam is delivered to the various buildings by a system of insulated high pressure 
steam pipes located in tunnels. Generally, the steam pressure is reduced at the 
individual buildings and is used for space heating by one of two different means. 

Some of the buildings utilize air handlers that are equipped with steam heating coils. 
Other buildings supply the steam to a heat exchanger where it is used to raise the 
temperature of the hot water, which is circulated by an electrically driven pump through 
terminal units. Terminal units consist of convectors, fan coils or air handlers equipped 
with hot water coils. 

Condensate is returned through piping located in the same system of tunnels by 
gravity to the condensate pumps located in the boiler plant. The condensate pumps lift 
the condensate up to the deaerator, where it is heated to 220°F to release oxygen 
before being returned to the boilers. Boiler make-up water is also introduced into the 
system at the deaerator. The boiler feed pumps discharge the feedwater into the 
boilers through the boiler pump controls. 

Outside air used for combustion in the boilers is introduced into the boiler plant by one 
or more different means as follows: 

a. Manually opening an overhead door. 

b. Manually opening windows. 

c. Airflow from the piping tunnels into the boiler plant. 

The products of combustion are carried by insulated breeching to a masonry stack 
adjacent to the boiler plant structure, where they are discharged to the atmosphere. 

1) Installing a boiler fuel economizer reduces fuel consumption by extracting heat 
from hot flue gases and transferring that heat to another source where the heat 
can be reclaimed in one of several different ways: 

a. To preheat the boiler feedwater. 

b. To preheat the make-up air used for combustion. 

c. To heat domestic hot water. 

We will consider utilizing this heat to preheat the boiler feedwater. Utilization of 
the extracted heat to preheat combustion air is not an option, because there is 
not a single fixed outside air intake duct, plenum or opening available for 
installation a heat exchanger coil. 

EC0"M15 PAGEM15-2 



Utilizing the heat for domestic water heating purposes is not viable. Domestic 
water heating is accomplished at the various buildings inside the USDB facility, 
and not at a central location such as the boiler plant. 

2) A blowdown heat recovery unit reduces fuel consumption in two separate ways: 

a. First, by extracting heat from the hot boiler blowdown water, and by using 
that energy to heat the make-up water for the boilers. 

b. A second means by which the unit reduces fuel consumption is by 
capturing the flash steam which is produced when the boiler water 
pressure is reduced from the boiler operating pressure to atmospheric 
pressure and transferring that steam to the deaerator. 

3) Installing automatic boiler blowdown controls is not a valid energy conservation 
opportunity. The (3) existing steam boilers are presently equipped with 
automatic blowdown controls. The existing blowdown system operates on an 
intermittent cycle controlled by a measurement of the total dissolved solids. 

The existing blowdown rate for the steam boilers is approximately 0.7 gallons 
per minute. The existing blowdown controls are adequate, and there is not an 
opportunity to conserve energy by modifying, or replacing these existing 
controls. 

4) An increase in boiler efficiency can be accomplished in two ways: 

a. Reducing stack losses. 

b. Reducing heat lost from the outside surfaces of the boilers. 

Reducing stack losses means reducing flue gas temperature. This can be 
accomplished by controlling the amount of combustion air allowed into the 
combustion chamber. Any increase over the optimum air quantity for 
combustion will reduce not the efficiency of combustion itself, but rather the rate 
of heat transfer to the boiler of furnace; an increase in the stack temperatures 
will also occur. 

The ideal amount of excess air is approximately 15%. Field measurements on 
boilers at the USDB indicated 37% excess air and 80% combustion efficiency. 
Oxygen trim controls will be discussed later. Another way to reduce flue gas 
temperature, which is not directly related to the boilers themselves, is to recover 
heat from the flue gases. This was discussed in #1. 

The only way to reduce heat loss from the outside surfaces of the boilers is to 
apply insulation to them. Because the boilers are to be replaced soon, the cost 
of insulating the existing boilers would outweigh any energy savings that would 
be realized in the short time before they are replaced. 

^^ 
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5) Improving the boiler feedwater chemistry program so that the boilers operate 
more efficiently due to cleaner tubes and less frequent blowdowns is not a valid 
energy conservation opportunity. 

Currently, a chemical water treatment system is used that employs a polymer 
which attaches itself to the suspended solids and forms large "clumps". This 
action makes the blowdown process efficient, resulting in a minimum amount of 
water flow to accomplish the removal of the solids and scale from the steam 
system. 

6) Annual cleaning of the boiler tubes in order to increase boiler efficiencies, 
thereby decreasing boiler energy consumption is currently a part of the 
maintenance of the steam system. 

The water tubes for the (3) existing steam boilers are acid cleaned yearly, and a 
visual inspection of boiler #3 showed the tube walls to be clean and free from 
deposits, or scale accumulation 

7) Installing oxygen trim controls on the boilers allows the quantity of air 
introduced with the fuel to be adjusted to its optimum operating point. This air 
quantity is important because too little air results in incomplete combustion and 
reduced efficiency. 

Too much air allows complete combustion, but wastes heat up the stack by 
increasing the volume of exhaust. Because the inefficiency of incomplete 
combustion is much worse than the inefficiency of excess air, the units are 
adjusted to allow excess air of approximately 40% with a control error band of 
OÖ /o. 

The ideal amount of excess air is approximately 15%.    Boiler oxygen trim 
controls measure the stack temperature, and the amount of excess air in the 
exhaust gas. The amount of excess air is directly related to these two factors 
The oxygen trim control unit automatically adjusts the quantity of air or fuel to 
keep the excess of air to 15%. 

MODELING    TECHN1QLJFR- 

Boiler stack economizer calculations were done by hand using an existing feedwater 
oeoofleor[?

tur-? of 220°F from the deaerator, and a new feedwater temperature of 
232.6 F. The new feedwater temperature was determined by a manufacturer of 
econimizers. The savings were estimated by using the difference in enthalpy of the 
two feedwater temperatures. 

The water meter for the make-up water system indicates approximately 3,000 gallons 
per day is used during the winter months to replenish the water lost due to blowdown 
and system leakage. We must estimate that 83% of the make-up water is blowdown 
and the remaining 17% is leakage. 

EC0"M15 PAGEM15-4 
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There is no water meter available that can measure water flow in the process of 
flashing off steam as its pressure is reduced from 120 psig to atmospheric pressure 
Nor could a water meter withstand the 350°F saturation temperature of 120 psig steam 
and the solids or scale coming from a pressurized boiler for any length of time. 

83% of 3,000 gallons equals approximately 2,500 gallons of blowdown per day for the 
winter months. The winter steam production for the USDB is 370,000 pounds per day 
and using 2,500 gallons as the blowdown quanity the blowdown rate is equal to 5% of 
the boiler steam production. 

The yearly average steam production is estimated to be 148,750 Ibs./day or 6 198 
lbs./hour. This number is used for calculation of energy savings for heat recovery for 
the boiler blowdown. 

Boiler oxygen trim control calculations were done by hand. First, field measurements 
of boiler combustion air were taken with a combustion analyzer. This device monitors 
oxygen, carbon dioxide, and percent of excess air to calculate a combustion efficiency. 

Next a new combustion efficiency was found for 15% excess air, the amount allowed 
into the combustion chambers by the oxygen trim controls. The difference between the 
two combustion efficiencies was the percentage of energy savings. 

ECO   IMPLFMENTATini^; 

The construction cost estimate for the boiler stack economizer includes the material 
and installation costs for the economizer coil unit, piping modifications, pipe insulation 
valves and accessories. ' 

The construction cost estimate for the blowdown heat recovery includes the material 
and installation costs for the packaged heat recovery unit, piping modifications, pipe 
insulation, valves and accessories. 

SÄr..11?! Ct
0nI0lSu can eitvher be Purchased as part of a package with future boilers 

or installed (at a higher cost) on the existing boilers. For the purpose of this study we 
are assuming installation of the controls on the existing boilers. 

SUMMARY: 

The project costs shown in Table M15-1 are the construction costs plus 6% SIOH 
Each valid option in this ECO was considered as a separate project. 

Toh.f M^Savin9,?>1^P1
ociated with the implementation of this ECO is also shown in 

calculations ^ * ^ ***" ^ d°"arS Per year SaV'ngS as determined bV har,d 

We recommend installing blowdown heat recovery on the (3) new boilers at the time of 
replacement, because the payback period does not warrant the installation on the 
present boilers. 
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We recommend using a boiler stack fuel economizer on the new 15,000 Ib/hr boiler 
serving the laundry with 120 psig steam. The saturated temperature for 120 psig 
steam is 350° F., and the flue gas must be approximately 450° F. to transfer the heat 
from the fuel to the water in the boiler. This flue gas temperature is higher than the 
temperature for the (2) 80 psig boilers. The laundry boiler also operates on a vear- 
round basis. ' 

The cost for blowdown heat recovery is $24,370 and the savings to investment ratio is 
• *ooa!2«he Simple Pavback is 6 1/2 vears- The cost for the boiler stack economizer 
is $22,852 with a savings to investment ratio is 1.92, and the simple payback is 6 
years. r    r J 

Oxygen trim controls were found to have a payback of 2.67 years.   However if the 
boilers are to be replaced within a period of time that is close to this, we recommend 
that the controls not be purchased until the new boilers are purchased   At that time 
the controls can be bought as part of a package with the boilers. 

Project Energy 
Savings 

(MBTU/yr) 

Energy 
Savings 

($/yr) 

Project 
Cost ($) 

Simple 
Payback 
(years) 

Savings to 
Investment 

Ratio 

Economizer H.R. 925 3,774 22,852 6.08 1.92 
Blowdown H.R. 917 3,741 24,370 6.54 1.79 
02 Trim Controls 3,397 13,860 39,077 2.67 4.37 

Table M15-1 

ECO-M15 
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CALCULATION SHEET 

PROJECT ÜSDB 
ENERGY SAVINGS OPPORTUNITY SURVEY 

LOCATION 

ARCHITECT/ENGINEER 
 CLARK RICHARDSON & BISKUP 
ECO MEASURE 

ECONOMIZER ECO-M15 

220.0°F BOILER FEEDWATER TEMPERATURE: 

232.6°F BOILER FEEDWATER TEMPERATURE: 

SYSTEM EFFCIENCY: 

AVERAGE DAILY STEAM CONSUMPTION: 

DAYS PER YEAR: 

(200.6-188.0)/0.74 

(17.03 X 148,750 X 365)/1,000,000 

DATE 
Mar-90 

SHEET 
1 

OF 

BASIS FOR CALCULATION 

HAND 
"COMPUTER 
CONTRACTOR BID 

OTHER (SPECIFY) 
COMPUTED BY 
 TGD 

CHECKED BY 

188.0 BTU/LB. ENTHALPY 

200.6 BTU/LB. ENTHALPY 

74% 

148,750 LBS. 

365 

17.03   BTU/LB. 

925     MBTU/YEAR 

Ä 

ECO-M15 CALCULATION SHEET PAGE M15-7 



CALCULATION SHEET 

PROJECT 

LOCATION 

USDB 
ENERGY SAVINGS OPPORTUNITY SURVEY 

ARCHITECT/ENGINEER 

ECO MEASURE 
CLARK RICHARDSON & BISKUP 

BLOWDOWN HEAT RECOVERY ECO-M15 

BLOWDOWN INLET TEMPERATURE: 

BLOWDOWN OUTNLET TEMPERATURE: 

TEMPERATURE DIFFERNTIAL: 

AVERAGE STEAM PRODUCTION: 

AVERAGE STEAM PRODUCTION PER HOUR: 

BLOWDOWN RATE: 

SYSTEM EFFICIENCY: 

MBTU: 

24 HOURS x 365 DAYS = 

[(250 x 6198 x 0.05) / (0.74 x 1,000,000)] x 8760 = 

917 MBTU SAVINGS PER YEAR 

DATE 
Mar-90 

SHEET 
1 

OF 

BASIS FOR CALCULATION 

HAND 
"COMPUTER 
CONTRACTOR BID 

OTHER (SPECIFY) 
COMPUTED BY 
 TGD 

917   V 

CHECKED BY 
MAW 

y,   Wvfn^\ 

ECO-M15 CALCULATION SHEET PAGE M15-8 
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CALCULATION SHEET 

PROJECT    USDB 
ENERGY SAVINGS OPPORTUNITY SURVEY 

LOCATION 

ARCHITECT/ENGINEER 
FORT LEAVENWORTH. KANSAS 

ECO MEASURE 
CLARK RICHARDSON & BIRKI IP 

ECO-M15 02 TRIM CONTROL S 

DATE 
 Mar-90 

SHEET 
1 

OF 

BASIS FOR CALCULATION 

HAND 
'COMPUTER 
CONTRACTOR BID 

OTHER (SPECIFY) 
COMPUTED BY 
 BMS 

CHECKED BY 
MAW 

BUILDING 474 - CENTRAL HEATING PLANT 

TEST DATA. ROM FRffp 

% OXYGEN 
STACK TEMPERATURE 
% EXCESS AIR 
EFFICIENCY 
%C0 2 

6.3 % 
450 °F 

37. % 
80.50% 

8.3 % 

STEAM PRODUCTION, ACCORDING TO BOILER PLANT OPERATORS: 
SUMMER 75i000 LBS/DAY 
W,NTER 370,000 LBS/DAY 
AVERAGE (CALCULATED) 148,750 LBS/DAY 

BOILER TRIM CONTROL REDUCES EXCESS AIR TO 15% 

^?M "PAS COMBUSTION EFFICIENCY CHART" PUBLISHED BY COOPERATIVE EXTENSION SERVICE 
KANSAS STATE UNIVERSITY, MANHATTAN KS.: 

15% EXCESS AIR AT 317°F = 84.50% COMBUSTION EFF. 

84.50% - 80.50% = 4.00% INCREASE IN COMB. EFF. 

ENTHALPY OF STEAM LEAVING BOILERS 
ENTHALPY OF CONDENSATE RETURNING TO BOILERS 
ENTHALPY DIFFERENCE 

1192.4 BTU/LB 
128 BTU/LB 

1064.4 BTU/LB 

148,750 LBS/DAY X 1,064 BTU/LB X 

57,769 MBTU/YR. 

THIS TRANSLATES TO GAS CONSUMPTIONS OF 

365 DAYS/YR >   0.000001   MBTU/BTU = 

57,769 

AND 

57,769 

SAVINGS 

71,763 

4.08 

/ 80.50% 

84.50% 

68,366 

3,397 

71,763 MBTU/YR. 

68,366 MBTU/YR. WITH 02 TRIM CONTROLS. 

3,397 MBTU/YR. 

$13,860  PER YEAR 

ECO-M15 CALCULATION SHEET 
PAGE M15-9 



Hughes Machinery 
PROPOSAL 322-00253-0-0 
RUN 00 

'•*,w'-' ^«  •--*-, r* u tj u 

TULSA, OKLAHOMA TIME   IS HRS 35 MINS 
OUST. REFERENCE 

RETROMISER FUEL ECONOMIZER 
m -L PERFORMANCE 

COUNTER CURRENT 
FLUID CIRCULATE") 
HEAT EXCHANGED 
U EXTERNAL 
U BARE TUBE 
LMTD 
BARE TUBE SURFACE 
MAX FIN TEMP 
MAX TUBE WALL TEMr 
BOILER FLUID r;nr t 

sr: n 'W 
IN 

iMP 

"UBE3 IS 
175591. 

6. 573 
61.962 

118.i 
27. 

311. 
258. 
3 30'. 

WATER 
BTU/HR 
BTU/HR-SQFT-F 
BTU/HR -SQFT-F 
DEC 7 
SOFT 
DES F 
DEG I" 
DEG F 

1/2" 
1/2" 

PERFORMANCE SPECIFICATIONS 
TUBE SIDE   GAS SIDE 

■^LUID ENTERING 
TEMP IN 
TEMP OUT 
pRES IN 
PRES DROP 
VELOCITY 
"1ASS VEL 

OVERALL CONSTRUCTION 

HORIZONTAL GAS FLOW 
DIMENSIONS 

DEFTH       3'- 7 
WIDTH       6'-U 
HEIGHT      2'-- 7 «V8" 
NOZZLE C-C  i'- i   v-,.. 
DRAWING NO RA--208 

NO OF SOOT BLOWER LANES  1 
NOZZLE SIZE  2.0 IN.. 300 RFWN 
EFF SURFACE AREA      -7 ST  SQFT 
WEIGHT OF LIQUID       86.' LB 
WEIGHT OF UNIT(DRY)  1934. LB 

CONSTRUCTION SPECIFICATIONS 
TUBE SIDE 

-"OULING FACTOR 

$*■ 17. 1S423. 
w .— *„' • ..        .SJ ^ ^, B V_J 

232.6     324.9 
170.0 P3IG 1--..7 

l'S PRI   ,2: 
4.1 

24 3.2 
59.435 

.262 
1.0045 

- 0010 

SB, 4 

LB/MR 
DEG F 
DEG F 
PS IA 
IN WATER 
FT/SEC 
LP/SQ FT/SEC 

.0477 LB/CUFT 

.0202 CPS 
2703 BTU/LB F 
.0010 
HR SOFT F/BTU 

PS I 
P3I 
DFG 

x 
4 

DESIGN PRESSURE     490 
TEST PRESSURE       7^5, 
DESIGN TEMPERATURE  700, 
DUCT OPENING 

HEIGHT 
WIDTH 

NUMBER OF TUBES 12 
NUMBER OF ROWS "3 
TUBES PER ROW 4 
PARALLEL STREAMS 1 
TUBE PITCH 

OUTSIDE DIA 
MIN TUBE WALL 
LE.M OVERALL 
LEN EFF. 
MATERIAL 

FIN THICKNESS 
PITCH 
HEIGHT 
MATERIAL 

INSULATION 
SIDES 
HtADER BOX 

INTERMEDIATE TUBE SUPPORTS 
QUANTITY      0 
TYF'E LATTICE 

CASINO 
THICKNESS       .1340 IN 
MATERIAL      C.3. 

TYPE   OF   RETURN ISO   DEG.   BEND 

4.500   IM    (SQ) 
2.000   IM 

.105   IN 
4'-10" 
4'-   3" 

SA-178-A 
.060   IN 

4.00     FINS/IN 
.730   IN 

C/STL 
MIN   WOOL 
2.0        IN 
2.0        IN 

EC0-M15 PAGEM15-10 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   ; 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOM15 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

1. 

2. 

INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

$ 22852 
$ 1371. 
$ 1257. 
$ 22932 
$ 0. 
$ 22932. 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

UNIT COST     SAVINGS 
$/MBTU(1)        MBTU/YR(2) 

$ 
$ 
$ 
$ 
$ 

12.44 
.00 
.00 

4.08 
.00 

F. TOTAL 

NON ENERGY SAVINGS(+) / COST(-) 

0. 
0. 
0. 

925. 
0. 

925. 

$ 
$ 
$ 
$ 
$ 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

ANNUALS 
SAVINGS(3) 

0. 
0. 
0. 

3774. 
0. 

3774. 

9.11 

DISCOUNT 
FACTOR(4) 

8.69 
12.42 
12.21 
11.67 
10.36 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

$ 

$ 

$ 

$ 

DISCOUNTED 
SAVINGS(5) 

0. 
0. 
0. 

44043. 
0. 

44043. 

0. 

0. 

0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 14534 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR . (2F5+3D1 )/1 F)=   
C IF3D1BIS = >1 GO TO ITEM 4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

(SIR)=(5/1F)= 1.92 

3774. 

44043. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 6.08 

ECO-M15 PAGEM15-11 



LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    ; 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOM15 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

$ 24370 
$ 1462. 
$ 1340. 
$ 24455. 

-$ 0. 
$ 24455. 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

UNIT COST     SAVINGS 
$/MBTU(1)       MBTU/YR(2) 

$ 
$ 
$ 
$ 
$ 

12.44 
.00 
.00 

4.08 
.00 

F. TOTAL 

3. NON ENERGY SAVINGS(+) / COST(-) 

0. 
0. 
0. 

917. 
0. 

917. 

$ 
$ 
$ 
$ 
$ 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

ANNUALS 
SAVINGS(3) 

0. 
0. 
0. 

3741. 
0. 

3741. 

9.11 

DISCOUNT 
FACTOR (4) 

8.69 
12.42 
12.21 
11.67 
10.36 

DISCOUNTED 
SAVINGS(5) 

0. 
0. 
0. 

43657. 
0. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 14407 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1B IS = >1 GOTOITEM4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

(SIR)=(5/1F)= 1.79 

$ 

$ 

$ 

$ 

43657. 

0. 

0. 

0. 

$ 

$ 

3741. 

43657. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 6.54 

* 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    ' 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOM1502 
ANALYSIS DATE:    03-28-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

1.   INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

2. 

$ 36865 
$ 2212. 
$ 2028. 
$ 36995. 
$ 0. 
$ 36995. 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

UNIT COST     SAVINGS 
$/MBTU(1)       MBTU/YR(2) 

$ 
$ 
$ 
$ 
$ 

12.44 
.00 
.00 

4.08 
.00 

F. TOTAL 

3.   NON ENERGY SAVINGS(+) / COST( 

0. 
0. 
0. 

3397. 
0. 

3397. 

$ 
$ 
$ 
$ 
$ 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

ANNUAL $ 
SAVINGS(3) 

0. 
0. 
0. 

13860. 
0. 

13860. 

9.11 

DISCOUNT 
FACTOR(4) 

8.69 
12.42 
12.21 
11.67 
10.36 

DISCOUNTED 
SAVINGS(5) 

0. 
0. 
0. 

161746. 
0. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

$ 

$ 

$ 

$ 

$ 

161746. 

0. 

0. 

0. 

53376. 
D. PROJECT NON ENERGY QUALIFICATION TEST 

(1) 25% MAX NON ENERGY CALC (2F5 X .33) 
A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1BIS = >1GOTOITEM4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

(SIR)=(5/1F)= 4.37 

$ 

$ 

13860. 

161746. 

6.   DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1 F/4 2.67 

At 
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CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 

ECONOMIZER ECO-M15 

BOILER STACK ECONOMIZER 

2" BOILER FEEDWATER PIPING 

1 1/2" THICK PIPE INSULATION 

2"BALL VALVES 

THERMOMETERS 

PRESSURE GAUGES 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC.INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

SHEET      OF 
1 1 

ESTIMATOR 
TGD 

BASIS FOR ESTIMATE 

X      CODE A (NO DESIGN COMPLETED) 
         CODEB (PRELIMINARY DESIGN) 
        CODEC (FINAL DESIGN) 

OTHER (SPECIFY) 

QUANTITY 
NO. 

UNITS 

200 

UNIT 
MEAS. 

EA 

200 

LF 

LF 

EA 

EA 

EA 

MATERIAL 
PER 
UNIT 

$8,345 

$2.36 

$3.21 

$68 

$55 

$70 

TOTAL 

$8.345 

$472 

$642 

$544 

$110 

$140 

CHECKED BY 

LABOR 
PER 
UNIT 

$3,500 

$5.50 

$1.81 

$41 

$7.55 

$6.15 

10% 

3.50% 

25% 

$10.253 

$1,025 

$11.278 

$395 

$11,673 

$2,918 

$14,591 

TOTAL 

$3,500 

$1,100 

$362 

$328 

$15 

$12 

10% 

13.0% 

25% 

$5,317 

$532 

$5,849 

$760 

$6,609 

$1,652 

$8,261 

TOTAL 
COST 

$11,845 

$1.572 

$1,004 

$872 

$125 

$152 

$15,570 

$1,557 

$17.127 

$1,155 

$18,282 

$4,570 

$22,852 

$22.852 

ECO-M15 PREVIOUS EDITION MAY BE USED 
PAGEM15-14 
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CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 
Mar-90 

USDB ENERGY STUDY 
LOCATION 
 FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER   
 CLARK RICHARDSON & BISKUP 
DRAWING NO. 
BLOWDOWN HEAT RECOVERY ECO-M15 

BLOWDOWN RECOVERY UNIT 

2" BLOWDOWN PIPING 

1 1/2" THICK PIPE INSULATION 

2"BALL VALVES 

THERMOMETERS 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC^INR 

DIRECT COST 

OVERHEAD AND PROFIT 

 SUBTOTAL 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

ESTIMATOR 

SHEET      OF 
1 1 

BASIS FOR ESTIMATE 

 X CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

QUANTITY 
NO. 

UNITS 

100 

100 

UNIT 
MEAS. 

EA 

LF 

TGD 
MATERIAL 

PER 
UNIT 

$9.900 

$2.36 

LF 

EA 

EA 

$3.21 

$68 

$55 

TOTAL 

$9.900 

CHECKED BY 
MAW 

LABOR 
PER 
UNIT 

$4.950 

$236        $5.50 

TOTAL 

$4,950 

$321 

$204 

$110 

10% 

3.50% 

25% 

$1.81 

$41 

$7.55 

$10.771 

$1.077 

$11,848 

$415 

$12.263 

$3.066 

$15,329 

$550 

$181 

$123 

$15 

10% 

13.0% 

25% 

$5,819 

$582 

$6,401 

$832 

$7,233 

$1,808 

$9,041 

TOTAL 
COST 

$14,850 

$786 

$502 

$327 

$125 

$16,590 

$1,659 

$18,249 

$1,247 

$19,496 

$4,874 

$24,370 

$24,370 

ECO-M15 PREVIOUS EDITION MAY BE USED 
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CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 
Mar-90 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 
 CLARK RICHARDSON & BISKUP 

DRAWING NO. ~  
 NONE 

ECO-M15 

OXYGEN TRIM CONTROL 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC.INS 

 DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ESTIMATOR 

SHEET OF 
1 

BASIS FOR ESTIMATE 

CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

QUANTITY 
NO. 

UNITS 
UNIT 

MEAS. 

BMS 
MATERIAL 

PER 
UNIT 

EA 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

$2.100 

TOTAL 

$6.300 

CHECKED BY 
MAW 

LABOR 
PER 
UNIT 

$5.985 

10% 

3.50% 

25% 

$6.300 

$630 

$6,930 

$243 

$7,173 

$1,793 

$8,966 

TOTAL 

$17,955 

10% 

13.0% 

25% 

$17,955 

$1,796 

$19,751 

$2,568 

$22,319 

$5,580 

$27,899 

TOTAL 
COST 

$24,255 

$24,255 

$2,426 

$26,681 

$2,811 

$29,492 

$7,373 

$36,865 

$36,865 

ECO-M15 
PREVIOUS EDITION MAY BE USED 
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ECO-M24 

CONVERT  FROM  STEAM 
TO HOT WATER 

• 



CONVERT STEAM TO  HQT WATER 

ENERGY   CONSERVATION   OPPORTUNITY:     ECO-M94 

PURPOSE: 

L^nnU/?h°a
Stem

0of ^ E"e.W Conservation Opportunity M24 is to analyze the energy 
?iKJS?hT ? amed. by convertin9 the existing high pressure steam system to 
2f 2H^2I ^at|ng,system. High temperature hot water system are desirable because 
of reduced thermal losses and better control.   Line losses such as leaks  thermal 

Ronprm,,Sfl
SrL°nm

and tr«aP-bl0W thr0Ugh make steam systems less efficient. New Hot S Boilers are more efficient at partial loads than the existing Steam Boilers located at the 

SCOPE: 

h?S\^2tnT^?S rep^0lnVhe portion of existin9 steam astern used for space 
ÄSfnS^ '* W'!h „a hf? water heatin9 system" Some existing steam 
Tho fnniS- d, £•remam t0 handle tne laundry and the domestic hot water system, 
i ne application of this project was considered for the following buildings: 

Building 463 
Building 464 
Building 465 
Building 466 
Building 472 
Building 473 
Building 475 
Building 475A 

Building 475B 
Building 475C 
Building 475D 
Building 475E 
Building 475F 
Building 475G 
Building 475H 

sve
s7pm<? ily fa

ndhreKtUin,pipingoWil1 be added and connected to the existing hot water 
feoS lh St uSülld,n9-;   Steam. COilS in Castle buildin9s wi" be rem°ved and replaced with hot water coils, controls, and connecting piping. 

ECO-M24 
PAGE M24-1 
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MODELING   TECHNIQIIFS- 

The modeling techniques used to simulate this ECO were using the assumption that a 
Savings to Investment Ratio of at least 1 would be required- It is difficult to estimate the 
exact efficiencies of both system without a complete design so an alternative approach 
was taken. First a cost estimate of the new hot water system was generated using the 
heating loads obtained by the computer models created for this study. The project 
cost, the yearly pumping costs and the fuel costs were entered into the Life Cycle Cost 
Analysis program. The energy saving in MBTU's was adjusted to obtain an SIR of 1. 
The existing heating loads divided by the energy saving required gives the total 
improved efficiency of the hot water system. This improvement in efficiency of 83% is 
not obtainable thus eliminating the cost effectiveness of this ECO. 

ECO   IMPLEMENTATION: 

Because of the large construction cost and yearly operating costs involved with this 
ECO a payback was not obtainable. 

EC°-M24 PAGE M24-2 
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A: 

CALCULATION SHEET 

PROJECT 

LOCATION 

USDB 
ENERGY SAVINGS OPPORTUNITY SURVEY 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

ECO MEASURE 
ECO-M24 

DATE 
Mar-90 

SHEET 
1 

OF 

BASIS FOR CALCULATION 

HAND 
COMPUTER 
CONTRACTOR BID 

OTHER (SPECIFY) 
COMPUTED BY 
 RGB 

CHECKED BY 
MAW 

HAND CALCULATION OF ENERGY SAVINGS ASSOCIATED WITH HOT WATER HEATING SYSTEM 
HOT WATER SYSTEM CALCULATED TO SERVE ALL BUILDING INCLUDED IN THIS STUDY 

PROJECT COST = $634,367 

PUMP ENERGY 
75 HP. MOTOR 
1 HP =746 WATTS 
75 X 746 = 55.95 KW 
HOT WATER PUMP RUN TIME = 4380 HR /YR 

ENERGY = 55.95 KW X 4,380 HR     = 245,061 KW 
= 836.4 MBTU'S 

PUMP ENERGY = 836.4 MBTU'S PER YEAR 

FROM LIFE CYCLE COST ANALYSIS W/ SIR = 1 

REQUIRED YEARLY SAVINGS        =15,300 MBTU OF NATURAL GAS 
= $ 62,424 PER YEAR 

PRESENT HEATING ENERGY USAGE /YR =18,522 MBTU 
= $ 98,907 PER YEAR 

INCREASED EFFICIENCY OF NEW SYSTEM TO OBTAIN SIR = 1 

15,300 MBTU /18,533 MBTU = 83% 

REQUIRED 83 % INCREASF IN EFFICIENCY IS NOT POSSIBLE 

ECO-M24 CALCULATION SHEET PAGE M24-3 
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# 

CALCULATION SHEET 

PROJECT USDB 
ENERGY SAVINGS OPPORTUNITY SURVEY 

LOCATION 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISK! IP 

ECO MEASURE 
ECO-M24 

THE HEATING CAPACITY PER BUILDING IS: 

BUILDING 
450 
463 
464 
465 
466 
472 
473 
475 

475A 
475B 
475C 
475D 
475E 
475F 
475G 
475H 

MBH HTG. 
0.817 
0.419 
0.319 
2.257 
0.795 
0.849 
0.541 
1.555 
0.667 
0.464 
1.539 
1.646 
5.317 
1.648 
1.556 
0.446 

DATE 
Mar-90 

SHEET 
1 

OF 

BASIS FOR CALCULATION 

HAND 
COMPUTER 
CONTRACTOR BID 

OTHER (SPECIFY! 
COMPUTED BY 
 RGB 

CHECKED BY 
MAW 

TOTAL 20.835    MILLION BTUH 

INSTALL 3 15 MILLION BTUH HOT WATER BOILERS 

USING A HOT WATER TEMPERATURE OF 180° TO 200° 
USING A TYPICAL DELTA TEMPERATURE OF 10°F 

ENERGY . 20,835,000 BTUH 

AT » 20° F 
GPM = (ENERGY) / (AT) (500 LB MIN / GAL HOUR) 
GPM = 20,835,000/10,000 
GPM = 2083.5 

PUMP TO BE SIZED FOR 2,100 GPM 

CAN* BEDEren«DNG SPREADSHEET> PIPE SIZES- NUMBER OF FITTINGS, AND FRICTION LOSS 

THE PUMP WILL BE A 2,100 GPM, 140' HEAD END SUCTION. 

ECO-M24 CALCULATION SHEET PAGE M24-4 
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LIFE CYCLE COST ANALYSIS SUMMARY 
IMCTA. .      ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

Iw'Ecf iS!1.4-^1^ F0RTLEAVENW0RTH ■ USDB REGÄNOS.   7 
AlvmAvcTcEnAT

1!90 DISCRETE PORTION NAME: ECOM 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

1. 

2. 

INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

F. TOTAL 

$ 
$ 
$ 
$ 
$ 

UNIT COST 
$/MBTU(1) 

12.44 
.00 
.00 

4.08 
.00 

SAVINGS 
MBTU/YR(2) 

-836. 
0. 
0. 

15300. 
0. 

14464. 

$ 
$ 
$ 
$ 
$ 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

ANNUAL $ 
SAVINGS(3) 

-10400. 
0. 
0. 

62424. 
0. 

52024. 

9.11 

DISCOUNT 
FACTOR(4) 

8.69 
12.42 
12.21 
11.67 
10.36 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+)/COST(-) (3A2+3Bd4) 

$       210577. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X   33) 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 R= 
C IF3D1BIS = >1GOTOITEM4   
DIF3D1BIS<1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

(SIR)=(5/1F)= 1.00 6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 12.24 

$ 
$ 
$ 
$ 

-$ 
$ 

634367. 
38062. 
34890. 

636587. 
0. 

636587. 

DISCOUNTED 
SAVINGS(5) 

-90376. 
0. 
0. 

728488. 
0. 

638112. 

$ 

$ 

$ 

$ 

$ 

0. 

0. 

0. 

52024. 

638112. 

ECO-M24 
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•D 

CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 

NONE 
ECO-M10 
CENTRAL PLANT COOUNG 

15.000 MBTU HOT WATER BOILER 

BOILER START UP 

ESTIMATOR 

4/30/90 
BASIS FOR ESTIMATE 

SHEET OF 
1     2 

_CODE A (NO DESIGN COMPLETED) 
_CODE B (PRELIMINARY DESIGN) 
_CODEC (FINAL DESIGN) 

OTHER (SPECIFY! 

QUANTITY 
NO. 

UNITS 

2100 GPM PUMP. 140' HEAD (g>75 ho 

12" BLACK STEEL PIPE. HANGERS. INSUL- 

10' BLACK STEEL PIPE. HANGERS. INSUI , 

8" BLACK STEEL PIPE. HANGERS. INSUI 

4" BLACK STEEL PIPE. HANGERS. INSUL. 

2" BLACK STEEL PIPE. HANGERS. INSUI , 

12'BUCK STEEL ELI 

IP-BLACK STEEL ELL 

8' BLACK STEEL Fl I 

4" BLACK STEEL EU 

T BLACK STEEL Fl I 

12" BLACK STEEL TFF 

10" BLACK STEEL TFF 

8" BUCK STEEL TFF 

6" BUCK STEFI TFF 

4" BUCK STEEL TFF 

10" BUTTERFLY VALVE 

8" BUTTERFLY VALVE 

4" GATE VALVF 

ENG. FORM 
1AVC-59 

150 

160 

UNIT 
MEAS 

EA 

EA 

EA 

FT 

1300 

1340 

1360 

400 

13 

14 

FT 

FT 

FT 

FT 

EA 

EA 

13 

10 

10 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

10 

EA 

EA 

EA 

RGB 
MATERIAL 

PER 
UNIT 

45500.00 

3300.00 

31.10 

26.20 

18.18 

12.20 

8.60 

120.00 

80.00 

66.00 

26.00 

15.00 

150.00 

132.00 

91.00 

50.00 

27.00 

200.00 

140.00 

105.00 

TOTAL 

$136.500 

CHECKED BY 
MAW 

UBOR 
PER 
UNIT 

10000.00 

$6.600 

$4.976 

$34.060 

$24.361 

$16.592 

$3-440 

3000.00 

780.00 

40.25 

28.12 

22.17 

18.19 

$1.560 

$1.120 

$858 

$260 

$150 

$150 

10.25 

210.00 

160.00 

135.00 

45.00 

25.00 

$132 

$273 

$150 

$81 

$800 

$280 

290.00 

260.00 

220.00 

185.00 

115.00 

120.00 

$1.050 

110.00 

27.00 

TOTAL 

$30.000 

$9,000 

$1.560 

$6.440 

$36.556 

$29.708 

$24.738 

$4.100 

$2-730 

$2.240 

$1.755 

$450 

$250 

$290 

$260 

$660 

$555 

$345 

$480 

$220 

$270 

TOTAL 
COST 

$166.500 

$9.000 

$8.160 

$11.416 

$70,616 

$54.069 

$41.330 

$7,540 

$4,290 

$3,360 

$2,613 

$710 

$400 

$440 

$392 

$933 

$705 

$426 

$1.280 

$500 

ECO-M24 PREVIOUS EDITION MAY BE USED 
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# 

CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

USDB ENERGY STUDY 
LOCATION 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 

NONE 
ECO-M10 
CENTRAL PLANT COOLING 

BUILDINGS 475C,D,F,G STEAM COIL 
REPLACEMENT  
BUILDINGS 475C,DPF,G STEAM COIL 
DEMOLITION 

EXISTITING CONDENSATE LINE 
DEMOLITION 
PARTIAL EXISTING STEAM PIPE 
DEMOLITION 

SUBTOTAL 

[CONTINGENCY 10% 

 SUBTOTAL 

WORK COMP.TAX.SOC.SEC..INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

• 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

ESTIMATOR 

4/30/90 
BASIS FOR ESTIMATE 

SHEET       OF 
 2 2 

.CODE A (NO DESIGN COMPLETED) 

.CODE B (PRELIMINARY DESIGN) 

.CODEC (FINAL DESIGN) 
OTHER (SPECIFY! 

QUANTITY 
NO. 

UNITS 
UNIT 

MEAS. 

EA 

2400 

1000 

EA 

LF 

LF 

RGB 
MATERIAL 

PER 
UNIT 

1750.00 

TOTAL 

$14.000 

CHECKED BY 
MAW 

LABOR 
PER 
UNIT 

435.00 

10% 

3.50% 

25% 

$247.393 

$24,739 

$272.132 

$9.525 

$281.657 

$70.414 

$352.071 

395.00 

TOTAL 

$3,480 

$3,160 

6.60 

6.60 

$15.840 

$6,600 

10% 

$181,687 

$18,169 

13.0% 

25% 

$199,856 

$25,981 

$225,837 

$56,459 

$282,296 

. 

TOTAL 
COST 

$17,480 

$3,160 

$15,840 

$6,600 

$429,080 

$42,908 

$471,988 

$35,506 

$507,494 

$126,873 

$634,367 

$634.367 

ECO-M24 PREVIOUS EDITION MAY BE USED 
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ECO-M25 

CONVERT  FROM  STEAM 
TO   COGENERATION 
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COGENERATION  POTENTIAL  AT THE   USDB 

ENERGY   CONSERVATION   OPPORTUNITY:     ECO-25 

PURPOSE: 

This ECO was investigated to determine the potential cost savings provided by a 
natural gas cogeneration system. Cogeneration is the practice of generating 
electricity on-site with an engine-generator set, and recovering the heat from the 
engine to produce steam or hot water. The steam is used for heating, or processes. At 
the USDB, those processes are the laundry and kitchen facilities. 

SCOPE: 

An analysis of the economics of a cogeneration system requiring investigation of, 
system configuration, fuel prices, financing, fuel availability, and energy requirements. 
Because of the large capital investment, (0.5 to 5 million dollars) and the impact of 
operating costs, a very detailed analysis must be performed before funding is 
considered. The scope of this study is to determine if the investment in a complete 
cogeneration feasibility study is justified. The cogeneration system would provide 
electricity for the entire Disciplinary Barracks. The system would be located in the 
existing boiler plant and be tied into the existing steam system. 

CONSIDERATIONS: 

In most cases, the feasibility of cogeneration depends on the facility electrical and 
thermal loads, and how they interrelate. This is especially true when the cost of both 
electricity and gas are moderate, as they are at the USDB. A natural gas fired system 
was the only system considered because of the low cost of gas compared to fuel oil or 
coal in this region. 

The thermal load is much greater than the electrical load. A gas turbine cogeneration 
system would have the most desirable thermal to electrical output for this load 
situation. A gas turbine would be capable of generating the high pressure steam 
required at the USDB and providing all of the electricity for the USDB and some 
additional for the main Post. 

Another approach would be to install.a gas reciprocating engine cogeneration system. 
This type of system has a high electrical output compared to thermal load, but the 
excess power can be absorbed by the grid serving the rest of the Post. The main 
drawback of the reciprocating engine systems is that the majority of the thermal output 
is in engine jacket heat. This temperature is usually around 350°F, which results in 
either high temperature hot water or low pressure 15 psig steam. Because all of the 
steam generated at the USDB is 120 psig, there is no real use for the steam 
generated. 

ECO-M25 PAGE M25-1 



Because the main Post is capable of using excess electricity,the major obstacle to an 
efficient cogeneration operation at the USDB is the variability of the thermal load. The 
base load that operates year-round is the laundry facility, which only operates 8 to 10 
hours during the day. In the summer, the steam load drops to almost nothing at night. 
The most efficient system offering the best return on investment would be a 
cogeneration system tied into a central plant with absorption chillers using the waste 
heat for cooling purposes. 

Table M25-1 indicates the energy use analysis for a gas turbine engine cogeneration 
system installed at the USDB. The system is base loaded to provide steam to the 
laundry facility during the day during summer and winter, and space heating during 
night in the winter. The KW size of the unit was changed up and down to maximize 
savings. An 800 KW provides the most energy savings. A Payback Analysis shown 
below. 

PAYBACK   ANALYSIS: 

Assumptions 

Electrical Requirements 
Capital Investment ($1500/KW) 
Hours of Operation 
Natural Gas Costs 
Electricity Cost from Grid 
Heat Rate 

800 KW 
$1.2 Million 
6570 Hours 
$4.08/MBTU 
4.250/KWH 
14,000 BTU/KWH 

Economic Analysis 

Cost Items 

Fuel 
O&M 

$282,950 
$20,867 

Total $303,816 

Net Savings Per Year $58,138 

Simple Payback: 21 years 

Savings 

Elec. Savings 
Thermal Savings 

$136,435 
$224,519 

Total $361,954 

ECO-M25 PAGE M25-2 
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m REDUCE  HOT WATER  TEMPERATURE 

ENERGY   CONSERVATION   OPPORTUNITY:     ECO-M26 

# 

PURPOSE: 

This Energy Conservation Opportunity simulation (ECO-M26) analyzes the energy 
savings associated with reduction of the domestic hot water temperature. The 
implementation of this project will not change the number or capacity of any of the hot 
water heating equipment. 

SCOPE: 

The ECO simulation (ECO-M26) makes changes only to the temperature setpoint of 
the existing hot water heaters and does not encompass any modification or 
replacement of any existing equipment. The application of this project was considered 
for the following buildings and their connecting tunnel: 

Building 
Building 
Building 
Building 
Building 
Building 
Building 

450 
463 
464 
465 
466 
472 
473 

Building 475 
Building 475A 
Building 475C 
Building 475D 
Building 475E 
Building 475F 
Building 475G 

MODELING    TECHNIQ1IFS- 

The modeling techniques used to calculate the energy savings for ECO-M26 were 
derived from "Guidelines for Saving Energy in Existing Buildings." The domestic hot 
water temperatures for the above buildings were found to range between 170° and 
185°. ASPE suggests a domestic hot water temperature of around 140°. Trends to 
reduce hot water temperature between 110° and 120° have been stopped because 
these temperatures have been linked to the proliferation of Legionnaires' Disease. An 
energy savings can be seen by reducing the domestic hot water temperature. Tables 
M26-1a and M26-1b show the BTUH loss per lineal foot of pipe for different water 
temperatures. Tables M26-2a and M26-2b use a reduced hot water temperature of 
140° to show the energy savings on a per lineal foot bases. The lineal feet of pipe for 
each building was field estimated to calculate the total possible energy savings in line 
losses because of reduced hot water temperature. 

f^% 

ECO-M26 PAGE M26-1 



Domestic water within the USDB is always mixed to a using temperature of under 
140°. The equation for mixed water temperature is: 

tm = (Qi x ti )+(Q2 x t2) / Qi + Q2 

tm= temperature of the mixture 
ti = temperature of flow Qi 
t2 = temperature of flow Q2 

Using a constant (tm) and (t2) and comparing a range of hot water temperatures (ti) to 
the existing hot water temperature it can be seen that as the hot water temperature 
drops the flow of hot water increases while the cold water flow decreases. The energy 
usage stays the same because of the energy savings of not having to heat the water to 
as high a temperature is offset by the fact that more hot water is used. Actual 
calculations are shown in Table M26-3. 

ECO   IMPLEMENTATION: 

The implementation of this ECO consists of having the USDB maintenance staff 
change the setpoint for all the hot water heaters within the DB to 140°. This will show 
an energy savings with no cost to the USDB. 

SUMMARY: 

Reducing the Domestic Hot Water from 180° to 140° will reduce the amount of heat 
energy radiating from the hot water piping to its surroundings. The reduction in 
temperature will also decrease the total capacity of the hot water system. This may 
cause problems which would call for added capacity or the return to a higher 
temperature. ECO-M30 also reduces radiation loss in domestic hot water piping by 
insulating all bare pipe within the USDB. If M30 is implemented it will reduce the 
effectiveness of this ECO. ECO-M26 does not effect the amount of heat energy 
consumption at the point of use. 

^ 

Location Cost 
Savings 

Project   Cost of 
Construction 

475 $92 $0 
Castle Domiciles $210 $0 

475E $134 $0 
Tunnels $299 $0 
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CALCULATION SHEET 

PROJECT    USDB 
ENERGY SAVINGS OPPORTUNITY SURVEY 

LOCATION 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

ECO MEASURE 
ECO-M26 

DATE 
 Mar-90 

SHEET OF 
1 

BASIS FOR CALCULATION 

HAND 
COMPUTER 
CONTRACTOR BID 

OTHER (SPECIFY! 
COMPUTED BY 
 RGB 

CHECKED BY 
J MAW 

TEST DATA, BTUH LOSS PER LINEAL FOOT 
REF: Guidlines for Saving Energy in Existing Buildings 
Federal Energy Administration Office of Energy Conservation and Environment 

Tables were developed from fig. 44 of the Guidlines for Saving Energy in Existing Buildings 

Ambient Temperature 68° F 
BTUH Loss per lineal foot of bare pipe 

Bare Pipe 
Pipe 
Size 

180° 
Water 

160° 
Water 

140° 
Water 

120° 
Water 

3/4" 85 70 55 39 
1* 105 85 66 46 

1-1/4" 126 104 81 57 
1-1/2" 150 121 95 67 

2" 171 140 110 80 
2-1/2" 205 169 133 94 

TableM26-1a 

Ambient Temperature  68° F 
BTUH Loss per lineal foot of insulated pipe 

1/2" Fiberalass Insulation 
Pipe 
Size 

180° 
Water 

160° 
Water 

140° 
Water 

120° 
Water 

3/4" 20 15 11 8 
1" 21 17    - 12 9 

1-1/4" 26 20 16 11 
1-1/2" 30 24 19 13 

2" 36 30 23 15 
2-1/2" 45 35 27 20 

, 
Table M26-1t ) 

ECO-M26 CALCULATION SHEET 
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CALCULATION SHEET 

PROJECT    ÜSDB 
ENERGY SAVINGS OPPORTUNITY SURVEY 

LOCATION 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

ECO MEASURE 
ECO-M26 

DATE 
Mar-90 

SHEET OF 

BASIS FOR CALCULATION 

COMPUTED BY 
 RGB 

HAND 
COMPUTER 
CONTRACTOR BID 

OTHER (SPECIFY! 
CHECKED BY 

MAW 

TEST DATA, BTUH LOSS PER LINEAL FOOT 
REF: Guidlines for Saving Energy in Existing Buildings 
Federal Energy Administration Office of Energy Conservation and Environment 

Tables were developed from fig. 44 of the Guidlines for Saving Energy in Existing Buildings 

Ambient Temperature  68° F 
BTUH Loss per lineal foot of bare pipe 

Bare Pipe 
Pipe 
Size 

3/4" 

1-1/4" 

1-1/2" 

2-1/2" 

Btuh loss 

85 

105 

126 

150 

171 

205 

Table M26-2a 

Btuh loss 
®140° 

55 

66 

81 

95 

110 

133 

Btuh 
Savings 

30 

39 

45 

55 

61 

72 

Hours per 
Year 

4380 

4380 

4380 

4380 

4380 

4380 

$ Savings 
per L.F. 

$0.70 

$0.91 

$1.05 

$1.29 

$1.43 

$1.68 

Ambient Temperature  68° F 
BTUH Loss per lineal foot of insulated pipe 

1/2" Fiberglass Insulation 
Pipe 
Size 

3/4" 

1-1/4" 

1-1/2" 

2" 

2-1/2" 

Btuh loss 
@180° 

20 

22 

26 

30 

36 

45 

Btuh loss 
@140° 

15 

17 

20 

24 

30 

35 

Table M26-2b 

Btuh 
Savings 

10 

Hours per 
Year 

4380 

4380 

4380 

4380 

4380 

4380 

$ Savings 
per L.F. 

$0.12 

$0.12 

$0-14 

$0.14 

$0.14 

$0.23 

ECO-M26 CALCULATION SHEET 
PAGE M26-4 



CALCULATION SHEET 

PROJECT    USDB 
ENERGY SAVINGS OPPORTUNITY SURVFY 

LOCATION 

ARCHITECT/ENGINEER 
 CLARK RICHARDSON & BISKUP 
ECO MEASURE "  
 ECO-M26 

DATE 
 Mar-90 

SHEET 
 3 

OF 

BASIS FOR CALCULATION 

COMPUTED BY 
 RGB 

HAND 
COMPUTER 
CONTRACTOR BID 

OTHER (SPECIFY! 
CHECKED BY 

MAW 

REDUCED DOMESTIC HOT WATER TEMPERATURE 

Tm= (Q1*T1) +(Q2*T2) / (Q1+Q2) 

Tm = mixed water temperature 
T1= temperature of fl (Cold Water Temp. 

Assumption: 
Tm =110 
T1- 40° 
T2=X 

Tm n T1 n Q1 (Gal.) T2 n Q2 (Gal.) 
110.00 40.00 68.18 180.00 31.82 
110.00 40.00 66.67 170.00 33.33 
110.00 40.00 65.00 160.00 35.00 
110.00 40.00 63.16 150.00 36.84 
110.00 40.00 61.11 140.00 38.89 
110.00 40.00 58.82 130.00 41.18 
110.00 40.00 56.25 120.00 43.75   I 

Table M26-3 
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CALCULATION SHEET 

PROJECT 

LOCATION 

USDB 
ENERGY SAVINGS OPPORTUNITY SURVEY 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

ECO MEASURE 
ECO-M26 

DATE 
Mar-90 

SHEET 
 4 

OF 

BASIS FOR CALCULATION 

HAND 
COMPUTER 
CONTRACTOR BID 

OTHER 
COMPUTED BY 
 RGB 

SPECIFY) 
CHECKED BY 
 MAW 

TEST DATA, BTUH LOSS PER LINEAL FOOT 
REF: Guidlines for Saving Energy in Existing Buildings 
Federal Energy Administration Office of Energy Conservation and Environment 

Tables derived from Tables M26-2a and M26-2b 
Length of pipe estimated from field inspection and plans. 

Building 475 
Pipe 
Size 

3/4" 

V 

1-1/4" 

1-1/2" 

Feet of 
Bare Pipe 

60 

20 

$ Savings 
per Ft. 

$0.70 

$0.91 

$1.05 

$1.29 

$1.29 

Feet of 
Insulated 

20 

$ Savings 
per FT. 

$0.12 

$0.12 

$0.14 

$0.14 

$0-14 

$ Savings 
Year 

$0 

$0 

$63 

$29 

$0 

Energy Savings = $92.00 

Buildings 475C .475D. 475F, 47fifi 
Pipe 
Size 

3/4" 

1-1/4" 

1-1/2" 

Feet of 
Bare Pipe 

$ Savings 
per Ft. 

200 

$0.70 

$0.91 

$1.05 

$1.29 

$1.29 

Feet of 
Insulated 

$ Savings 
per FT. 

$0.23 

$0.23 

$0.28 

$0.28 

$0.28 

$ Savings 
Year 

$0 

$0 

$210 

$0 

JO  

Energy Savings = $210.00 
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CALCULATION SHEET 

PROJECT 

LOCATION 

USDB 
ENERGY SAVINGS OPPORTUNITY SURVEY 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

ECO MEASURE 
ECO-M26 

DATE 
Mar-90 

SHEET 
 5 

OF 

BASIS FOR CALCULATION 

COMPUTED BY 
 RGB 

HAND 
COMPUTER 
CONTRACTOR BID 

OTHER (SPECIFY) 
CHECKED BY 

MAW 

TEST DATA, BTUH LOSS PER LINEAL FOOT 
REF: Guidlines for Saving Energy in Existing Buildings 
Federal Energy Administration Office of Energy Conservation and Environment 

Tables derived from Tables M26-2a and M26-2b 
Length of pipe estimated from field inspection and plans. 

Buildina 475E 
Pipe 
Size 

Feet of 
Bare Pirje 

$ Savings 
Der Ft. 

Feet of 
Insulated 

$ Savings 
Der FT. 

$ Savings 
Year 

3/4" $0.70 $0.12 $0 
1" $0.91 $0.12 $0 

1-1/4" 100 $1.05 $0.14 $105 
1-1/2" 20 $1.29 20 $0.14 $29 

2" $1.29 $0.14 $0 

Energy Savings = $134.00 

Tunnels between building 468.466. 467, 463. 464, 472.473 
Pipe 
Size 

3/4" 

1" 

1-1/4" 

1-1/2" 

Feet of 
Bare Pipe 

60 

55 

i Savings 
per Ft. 

$0.70 

$0.91 

$1.05 

$1.29 

$1.29 

Feet of 
Insulated 

180 

90 

355 

$ Savings 
per FT. 

$0.23 

$0.23 

$0.28 

$0.28 

$0.28 

$ Savings 
Year 

$0 

$41 

$88 

$170 

$0 

Energy Savings = $299.00 
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DECENTRALIZE   HOT  WATER  SYSTEM 

ENERGY   CONSERVATION   OPPORTUNITY:     ECO-M29 

PURPOSE: 

The purpose of ECO-M29 is to analyze the energy savings associated with 
decentralizing the hot water heating system. A central system involves additional 
branch piping which is a source of heat loss. As hot water sits in the branch piping its 
temperature is reduced below its desired level. When hot water is needed the faucet 
is turned on and let run until the water increases to its desired temperature. This waste 
of water is reduced in a decentralized hot water system due to the fact that the hot 
water heater is located closer to the point of use. Decentralization of the domestic hot 
water system will eliminate all connecting hot water piping and the energy loss 
associated with it. 

SCOPE: 

ECO-M29 involves removal of the existing central domestic hot water heater located in 
# building 468 and serving buildings 450, 463, 464, 466, 467, 468, 472, and 473. These 

building will be supplied by individual hot water heaters located in each building: 

Building 450 Building 467 
Building 463 Building 468 
Building 464 Building 472 
Building 466 Building 473 

New hot water heat exchangers will be connected to the existing steam lines routed 
through each building. Buildings 450, 463, 473, and 472 have low hot water usage 
so small electric instantaneous hot water heaters were used. These units are placed 
at the point of use and only require energy when hot water is being used. The Castle 
buildings already have individual hot water heat exchangers so they were not 
applicable for this ECO. 

MODELING   TECHNIQUES; 

The energy loss through branch piping was calculated in Table M29-2. The total 
gallons of wasted hot water was estimated in Table M29-3 and converted to dollars 
per year. The sum of these two calculations total the energy savings associated with 
ECO-M29. A cost estimate for ECO-M29 was prepared using Manufactures Data 
along with Means Plumbing Cost Data. The cost estimate was prepared per building, 
but the yearly savings is estimated on a system wide bases. Because of this, Table 
M29-1 compares the total cost to the total energy savings for this ECO. 

ECO"M29 PAGEM29-1 



ECO   IMPLEMENTATION; 

The Implementation of ECO-M29 includes the removal of the central hot water system 
located in building 468. Installation of new hot water heaters are as follows: 

Building 450 

Building 463 

Building 464 

Building 466 

Building 467 

Building 468 

Building 472 

Building 473 

4-lnstantaneous Point of Use Hot Water Heaters 

5-lnstantaneous Point of Use Hot Water Heaters 

Steam to Hot Water Heat Exchanger 

Steam to Hot Water Heat Exchanger 

2-lnstantaneous Point of Use Hot Water Heaters 

Steam to Hot Water Heat Exchanger 

5-lnstantaneous Point of Use Hot Water Heaters 

5-lnstantaneous Point of Use Hot Water Heaters 

# 

SUMMARY: 

The probable construction cost to implement this ECO is shown in Table M29-1. This 
project cost is the construction cost as determined on the ECO-M24 Cost Estimate 
Sheet. 

The energy savings associated with the implementation of this ECO by building is 
shown below in Table M29-1 on a dollars per year savings as determined on ECO- 
M24 Calculation Sheet. This project cost is the construction cost plus 6% SIOH. 

ECO-M24 Energy 
Savings 
(MBTU) 

Cost 
Savings 

Project 
Cost 

Simple 
Payback 

Savings to 
invest Ratio 

Hot Water System 243 $1,296 $20,740 19.85 .59 

Table M29-1 
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CALCULATION SHEET 

PROJECT    USDB 
ENERGY SAVINGS OPPORTUNITY SURVEY 

LOCATION 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

ECO MEASURE 
ECO-M30 

DATE 
Mar-90 

SHEET    OF 
1 1 

BASIS FOR CALCULATION 

HAND 
COMPUTER 
CONTRACTOR BID 

OTHER (SPECIFY) 
COMPUTED BY 
 RGB 

CHECKED BY 
MAW 

TEST DATA, BTUH LOSS PER LINEAL FOOT 
REF: Guidlines for Saving Energy in Existing Buildings 
Federal Energy Administration Office of Energy Conservation and Environment 

Table was developed from fig. 44 of the Guidlines for Saving Energy in Existing Buildings 

Ambient Temperature  68° F 
Domestic Hot Water Temperature   180° 

Pipe 
Size 

Feet of 
Bare Pirje 

BTUH Loss 
Bare Pirje 

Feet of 
Insulated 

BTUH Losg 
Insulated 

Total 
BTUH Loss 

Hours per 
Year 

$ Savings 
Der Year 

3/4" 0 85 0 19 0 8760 $0 
1" 15 105 75 23 3300 8760 $154 

1-1/4" 15 126 75 26 3840 8760 $180 
1-1/2" 25 150 330 31 13980 8760 $654 

Table M29-2 

Energy Sav ngs = $988.00 

^ 

Gallons of Hot Water Wated Per Day 
Estimated that entire lines are evacuated twice per day 
BTU =Gallons x 8.33 x 140° 

Pipe 
Size 

3/4" 

1-1/4" 

1-1/2" 

Table M29-3 

Feet of 
Pipe 

800 

180 

90 

355 

Gal. per 
Ft. of Pipe 

0.023 

0.04 

0.063 

0.102 

Total Gal. 
per Day 

36.8 

14.4 

11.34 

72.42 

Total Gal. 
per Year 

iTotal MBTlj 
per Year 

13432 

5256 

4139 

26433 

15.66 

6.13 

4.83 

30.82 

Total $ 
per Year 

$84 

$33 

$26 

$165 

Energy Savings = $308.00 

Total Energy Savings =     $1,296 
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$ 19599 
$ 1176 
$ 1078 
$ 19668 
$ 0. 
$ 19668 

LIFE CYCLE COST ANALYSIS SUMMARY STUDY" USDBAE 
IMCTA, , AX,SI,EOR?XP0NSERVATIC)N INVESTMENT PROGRAM (ECIP) LCCID   1 035 
PROJECT NO &TITLEATI0N: F0RT LEAVENW0RTH " USDB REGION NOS.   7 CENSUS: 2 

«L?£ ™YJEAR 1990 DISCRETE PORTION NAME: ECOM29 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

C11I=I UNIT COST     SAVINGS ANNUALS DISCOUNT DISCOUNTED 
FUEL $/MBTU(1)       MBTU/YR(2) SAVINGS(3)       FACTOR(4) SAVINGS(5) 

R   n^r1        !       1244 °" $ °- 8.69 0. 
r   EIL ! 00 °- $ 0. 12.42 0. 
C. RESID $ .00 0. $ 0 12 21 0 

i'rnlG I 4°8 243- $ "1- 1167 11565'. 
E.COAL $ .00 0. $ 0. 10.36 0. 

FT0TAL 243. $ 991. $ 11565. 

3. NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) » n 

(1) DISCOUNT FACTOR (TABLE A) 911 
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ 0. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) $ 0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 3816 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
BIF3D1 IS<3CCALC   SIR = (2F5+3D1 )/1 F)= 
C IF3D1BIS = >1 GOTOITEM4   
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1D/(YEARS ECONOMIC LIFE)) $ 991. 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 11565. 

6. DISCOUNTED SAVINGS RATIO (SIRW5/1R- 0 59 
(IF < 1 PROJECT DOES NOT QUALIFY)                   l      ' (         )_ 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 19.85 

ECO-M29 PAGE M29-4 



m 

# 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 

DRAWING NO. 

Mar-90 
BASIS FOR ESTIMATE 

X 

SHEET       OF 

NONE 
STEAM TO HOT WATER HEAT EXCHANGES 
AND INSTANTANEOUS ELECTRIC HOT 
WATER HEATERS 

BUILDING 450 

INSTANTANEOUS HOT WATER HEATER 

BUILDING 463 

INSTANTANEOUS HOT WATER HEATER 

BUILDING 464 

STEAM TO HOT WATER HFAT EXCHANGFR 

CONTROL VALVES, THERMOMETER. ECT. 

BUILDING 466 

STEAM TO HOT WATER HEAT EXCHANGER 

ESTIMATOR 
RGB 

CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

QUANTITY 
NO. 

UNITS 

CONTROL VALVES. THERMOMETER. ECT. 

BUILDING 467 

INSTANTANEOUS HOT WATER HEATER 

BUILDING 468 

STEAM TO HOT WATER HEAT EXCHANGER 

CONTROL VALVES. THERMOMETER. ECT. 

BUILDING 472 

INSTANTANEOUS HOT WATER HEATER 

BUILDING 473 

INSTANTANEOUS HOT WATER HFATFR 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP,TAX.SOC.SEC.,INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

UNIT 
MEAS. 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

MATERIAL 
PER 
UNIT 

$145 

$145 

$1.100 

TOTAL 

$580 

$725 

$1,100 

CHECKED BY 
MAW 

LABOR 
PER 
UNIT 

$120 

$120 

$670 

$2,150 

$890 

$145 

$700 

$520 

$145 

$670 

$2,150 

$890 

$290 

$700 

$520 

$168 

$240 

$670 

$310 

TOTAL 

$480 

$600 

$168 

$240 

$670 

$120 

$134 

$260 

$145 

10% 

3.50% 

25% 

$725 

$725 

$9,075 

$908 

$9,983 

$349 

$10,332 

$2,583 

$12,915 

$120 

$120 

$310 

$240 

$134 

$260 

$600 

$600 

10% 

13.0% 

25% 

$4,302 

$430 

$4,732 

$615 

$5,347 

$1.337 

$6,684 

TOTAL 
COST 

$1,060 

$1,325 

$1,268 

$910 

$2,820 

$1,200 

$530 

$834 

$780 

$1,325 

$1,325 

$13.377 

$1,338 

$14,715 

$964 

$15,679 

$3,920 

$19,599 

$19,599 

ECO-M29 PREVIOUS EDITION MAY BE USED 
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DOMESTIC   WATER   PIPE   INSULATION 

ENERGY   CONSERVATION   OPPORTUNITY:     ECO-M30 

PURPOSE: 

This Energy Conservation Opportunity simulation (ECO-M30) analyzes the energy 
savings associated with reducing the amount of heat transfer through the walls of 
domestic hot water piping. Domestic hot water piping can lose heat to its surroundings 
because of a temperature difference between the water and the ambient space 
temperature through which it is routed. A reduction in the hot water temperature at the 
point of use will cause an increase in hot water usage thus causing an increase in 
energy. 

SCOPE: 

The implementation of this ECO-M6 simulation includes all piping that exists without 
insulation and is exposed to unconditioned spaces. The piping considered in this 
ECO is located in the Castle and in the pipe tunnels connecting the building around 
the South Gate. Hot water piping contained inside the rest of the buildings considered 
in this study is located in concealed chases which are not accessible for insulating. 

MODELING    TECHNIQUES; 

The modeling techniques used to calculate the energy savings associated with the 
addition of pipe insulation was figured on a savings per foot of pipe. Tables M30-1 
and M30-2 give the BTUH per lineal foot heat loss through bare and insulated pipe. 
The existing hot water temperature of 185° was used along with an ambient space 
temperature of 68°. Table M30-3 gives the energy savings and the installed cost of the 
insulation on a lineal foot bases. A visual inspection was done to estimate the 
percentage of domestic hot water piping that was uninsulated. 

ECO-M30 PAGE M30.., 



ECO   IMPLEMENTATION!- 

To implement this ECO for the buildings listed above, the existing uninsulated pipe 
would have to be insulated using 1/2" fiberglass pipe insulation. A difficulty factor of 2 
was added to the labor cost because of the confined areas at which the hot water 
piping is located. 

SUMMARY: 

The energy savings associated with the implementation of this ECO by building is 
shown below in Table M30.1 in million BTU's savings as determined using the 
computer simulation model. 

The probable construction cost to implement this ECO by building is shown in Table 
M30.1. This project cost is the construction cost plus 6% SIOH. 

Building 
Number 

Energy 
Savings 
(BTUH) 

Cost 
Savings 

Project 
Cost 

Simple 
Payback 

Savings to 
Invest Ratio 

Castle 
Buildings 

147 $787 $1,447 2.28 5.11 

Pipe 
Tunnels 

55 $293 $481 -    2.03 5.75 

Table M30.1 
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CALCULATION SHEET 

PROJECT ÜSDE3 '   
ENERGY SAVINGS OPPORTUNITY SURVEY 

LOCATION 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

ECO MEASURE 
ECO-M30 

DATE 
Mar-90 

SHEET 
 1 

OF 

BASIS FOR CALCULATION 

COMPUTED BY 
 RGB 

HAND 
COMPUTER 
CONTRACTOR BID 

OTHER (SPECIFY! 
CHECKED BY 

MAW 

TEST DATA, BTUH LOSS PER LINEAL FOOT 
REF: Guidlines for Saving Energy in Existing Buildings 
Federal Energy Administration Office of Energy Conservation and Environment 

Table was developed from fig. 44 of the Guidlines for Saving Energy in Existing Buildings 

Ambient Temperature  68° F 
Domestic Hot Water Temperature  180° 

Pipe 
Size 

BTUH Loss 
Bare Pirje 

BTUH Loss 
Insulated 

BTUH 
Savinas 

Hours per 
Year 

$ Savings 
Der L.F. 

3/4" 85 19 66 4380 $1.54 
1" 105 23 82 4380 $1.92 

1-1/4" 126 26 100 4380 $2.34 
1-1/2" 150 31 119 4380 $2.78 

2" 171 37 134 4380 $3.13 
2-1/2" 250 45 205 4380 $4.79 

ECO-M30 CALCULATION SHEET 
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CALCULATION SHEET 

PROJECT 

LOCATION 

USDB 
ENERGY SAVINGS OPPORTUNITY SURVEY 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

ECO MEASURE 

G 

ECO-M30 

DATE 
Mar-90 

SHEET    OF 
2 2 

BASIS FOR CALCULATION 

HAND 
"COMPUTER 
CONTRACTOR BID 

OTHER (SPECIFY! 
COMPUTED BY 
 RGB 

CHECKED BY 
 MAW 

TEST DATA, BTUH LOSS PER LINEAL FOOT 
REF: Guidlines for Saving Energy in Existing Buildings 
Federal Energy Administration Office of Energy Conservation and Environment 

Tables derived from Tables M26-2a and M26-2b 
Length of pipe estimated from field inspection and plans. 

Castle Buildinas 
Pipe 
Size 

Feet of 
Bare PiDe 

$ Savings 
Der Ft. 

$ Savings 
Year 

3/4" 80 $1.54 $123 

1" $1.92 $0 

1-1/4" 260 $2.34 $608 

1-1/2" 20 $2.78 $56 

2" $3.13 $0 

Energy Savings ■ $787.00 

Pipe Tunnels 
Pipe 
Size 

Feet of 
Bare PiDe 

$ Savings 
per Ft. 

$ Savings 
Year 

3/4" $1.54 $0 

1" $1.92 $0 

1-1/4" 60 $2.34 $140 

1-1/2" 55 $2.78 $153 

2" $3.13 $0 

Energy Savings = $293.00 
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LIFE CYCLE COST ANALYSIS SUMMARY STUDY- USDBAE 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID   1 035 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    7 CENSUS 2 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOM30CB 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

UNIT COST     SAVINGS ANNUAL $ DISCOUNT DISCOUNTED 
FUEL $/MBTU(1)       MBTU/YR(2) SAVINGS(3)       FACTOR(4) SAVINGS(5) 

$ 1365. 
$ 82. 
$ 75. 
$ 1370. 

-$ 0. 
$ 1370. 

A. ELECT $       12.44 0. $ 0. 8 69 0 
B. DIST^ $ .00 0. $ 0. 12.42 0." 

0. 
7002. 

0. 

$ 7002. 

C. RESID $ .00 0. $ o' 1221 
D. NATG $ 4.08 147. $ 600. 11 67 
E.COAL           $           .00                      0.           $                  0. 10.36 

F. TOTAL 147. $ 600. 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) * n 

(1) DISCOUNT FACTOR (TABLE A) 911 
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ 0 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) $ 0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 2311 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)= 
C IF3D1BIS = >1 GOTOITEM4   
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 600. 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 7002 

6. DISCOUNTED SAVINGS RATIO (SIRW5/1R- 5 11 
(IF <1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 2.28 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS   ] 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOM30PT 
ANALYSIS DATE:   03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY" CRB 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

1. 

2. 

INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1QX.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

F. TOTAL 

$ 
$ 
$ 
$ 
$ 

UNIT COST 
$/MBTU(1) 

12.44 
.00 
.00 

4.08 
.00 

SAVINGS 
MBTU/YR(2) 

0. 
0. 
0. 

55. 
0. 

55. 

$ 
$ 
$ 
$ 
$ 

$ 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

ANNUAL $ 
SAVINGS(3) 

0. 
0. 
0. 

224. 
0. 

224. 

9.11 

DISCOUNT 
FACTOR(4) 

8.69 
12.42 
12.21 
11.67 
10.36 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+)/COST(-) (3A2+3Bd4) 

$ 863. 
D. PROJECT NON ENERGY QUALIFICATION TEST 

(1) 25% MAX NON ENERGY CALC (2F5 X .33) 
A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1BIS = >1 GOTOITEM4 
D IF3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F543C) 

(SIR)=(5/1F)= 5.75 

$ 454. 
$ 27. 
$ 25. 
$ 455. 
$ 0. 
$ 455. 

DISCOUNTED 
SAVINGS(5) 

0. 
0. 
0. 

2614. 
0. 

$ 

$ 

$ 

$ 

2614. 

0. 

0. 

0. 

$ 

$ 

224. 

2614. 

6.   DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1 F/4 2.03 
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CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 

Castle Buildings 

1/2" FIBERGLASS PIPE INSULATION 
W/ ALL SERVICE JACKET  

3/4' PIPE 

1-1/4" PIPE 

1-1/2" PIPE 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC..INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

ESTIMATOR 

BASIS FOR ESTIMATE 

_   X 

SHEET OF 
1 

CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY! 

QUANTITY 
NO. 

UNITS 

80 

260 

20 

UNIT 
MEAS 

LF. 

L.F. 

LF. 

R.G.B. 
MATERIAL 

PER 
UNIT 

$0.87 

$1.01 

$1.10 

TOTAL 

$0.10 

$0.04 

$0.25 

$69.60 

$262.60 

$22.00 

CHECKED BY 

LABOR 
M.A.W. 

PER 
UNIT 

$1.44 

TOTAL 

$1.57 

$1.57 

$354 

$35 

$389 

$14 

$403 

$101 

$504 

10% 

13.0% 

25% 

$115.20 

$408.20 

$31.40 

$555 

$55 

$610 

$79 

$689 

$172 

$861 

TOTAL 
COST 

$184.80 

$670.80 

$53.40 

$909 

$90 

$999 

$93 

$1,092 

$273 

$1,365 

$1.365 

ECO-M30 
PREVIOUS EDITION MAY BE USED 

PAGE M30-7 



& 

CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 

Pipe Tunnels 

1/2" FIBERGLASS PIPE INSULATION 
W/ ALL SERVICE JACKET  

-1/4" PIPE 

1-1/2" PIPE 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC..INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 
150 

ESTIMATOR 

BASIS FOR ESTIMATE 

X 

SHEET OF 
2 

CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

QUANTITY 
NO. 

UNITS 

60 

55 

UNIT 
MEAS 

L. F. 

L.F. 

R.G.B. 
MATERIAL 

PER 
UNIT 

$1.01 

$1.10 

TOTAL 

$0.10 

$0.04 

$0.25 

$60.60 

$60.50 

CHECKED BY 
M.A.W. 

LABOR 
PER 
UNIT 

$1.57 

$1.57 

TOTAL 

$121 

$12 

$133 

10% 

$5 

$138 

$35 

$173 

13.0% 

25% 

$94.20 

$86.35 

$181 

$18 

$199 

$26 

$225 

$56 

$281 

TOTAL 
COST 

$154.80 

$146.85 

$302 

$30 

$332 

$31 

$363 

$91 

$454 

$454 

ECO-M30 
PREVIOUS EDITION MAY BE USED 
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HEAT  RECOVERY  FOR 
LAUNDRY 
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HEAT  RECOVERY   FOR   LAUNDRY 

ENERGY   CONSERVATION   OPPORTUNITY:     ECO-M31 

PURPOSE: 

This Energy Conservation Opportunity simulation (ECO-M31) analyzes energy 
savings possibilities from heat recovery from equipment in the laundry facility at the 
USDB. Because the laundry facility is being relocated, we are only making general 
recommendations based on the most up-to-date information available for laundry 
equipment in the USDB at this time. 

SCOPE: 

The ECO simulation (ECO-M31) investigates possibilities for heat recovery from 
laundry wash water, dryers, and irons (presses). Heat recovery applications in similar 
laundry facilities will be investigated and their feasibility at the USDB will be 
discussed. 

Laundry wash water heat may be recovered in two ways; either by recycling dirty wash 
water and attempting to clean it by mechanical and chemical means or by using a 
system designed for recovering heat only (not water). 

Disadvantages to recycling dirty wash water are that they require complicated 
hardware and expensive chemicals. High initial cost, high operating costs, and more 
maintenance problems rule this out as a possibility. 

Heat reclamation systems, however, are simpler to install, operate, and maintain 
because they have fewer mechanical components and controls (see Fig. 1). Spent hot 
wash water is dumped first to a channel leading to a sump pit. Before it reaches the 
pit, it passes through a series of screens to remove lint and other solids. The dirty 
water is then pumped from the sump into the shell of a heat exchanger where it passes 
over a series of helical coil heat exchangers. Fresh (cold) water inside the coils 
passes in the opposite direction. Typically, dirty hot water enters the shell of the heat 
exchanger at 135° F and exits at 85° F while cold fresh water enters the heat 
exchanger at 60° F and exits at 110° F. This preheated fresh water then enters a water 
heater where it is brought up to 180° F and stored in a stratified storage tank for use 
upon demand. Some designs facilitate the washdown of heat exchanger coils without 
the need for disassembly of the unit. Typically, these units are installed in concrete 
troughs to permit washdown of the coils in place. These cleanings, which normally 
take less than 15 minutes, require no tools and are typically done weekly. 

Heat recovery from dryer exhaust can be accomplished by means of air-to-air heat 
exchangers. Hot, lint-laden air exhausted from the dryers would enter a counterflow 
heat exchanger on one side while cooler outside air enters from the opposite side. 

ECO-M31 PAGEM31-1 
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This supply would then be used as preheated make-up air for the dryers. Plates in the 
heat transfer matrix separate the two air streams and act as a heat transfer surface. 
The main problems inherent in systems such as this are related to lint and moisture in 
the air. However, these problems are addressed by careful selection of heat 
exchanger materials and adequate plate spacing. 

Heat recovery from the nine dryers in the USDB laundry could best be done, but at a 
prohibitive cost, by nine heat recovery units (HRU's) which would only operate when 
their respective dryer was running. This would maximize the utilization of waste heat, 
taking it only from an active dryer and transferring it to make-up air for that same dryer. 
On the other hand, a central heat recovery unit (see Fig. 2) serving all nine dryers 
would be removing and supplying air at a constant rate, so that if some dryers are not 
operating, lower exhaust temperatures would reduce the amount of waste (and 
recoverable) heat.available. The ideal arrangement of dryers for a central HRU would 
be side-by side, against a wall with an insulated plenum space and room for exhaust 
ductwork inside. Make-up air preheated by the HRU would be dumped into the 
plenum for direct use by the dryers. This type of layout would be much better than 
dumping make-up air into the occupied space during the heating season, because it 
could be used year-round and it more efficiently utilizes the heat recovered. For this 
reason, we recommend that special consideration is given to layout of the dryers if this 
ECO is to be implemented. 

Heat recovery from steam irons/presses is not a valid consideration. They do not 
waste enough heat in a form that is easily recovered. Their function is to apply heat, 
moisture, and pressure directly to pieces of laundry. Because this process transfers 
heat efficiently and without much waste, there is no opportunity for heat recovery here. 

MODELING    TECHNIQUFS- 

Energy savings associated with implementation of this ECO were calculated using 
performance data from manufacturers of helical coil heat exchangers and air-to air 
heat recovery units. 

ECO   IMPLEMENTATION- 

The best opportunity for implementation of this ECO would be when the laundry facility 
reaches a permanent location. This way, heat recovery systems can be incorporated 
into the design more readily than trying to incorporate them into an existing facility. 

This implementation would include installation of a wastewater heat recovery system, 
a new semi-instantaneous water heater, and the associated pumps, piping, and 
accessories required for proper operation of the system. If dryer heat recovery is to be 
implemented, installation of an 18,000 cfm air-to-air heat recovery unit, and associated 
controls, ductwork and accessories would be required. 

SUMMARY: 

The project cost is the construction cost, plus 6% SIOH. Wastewater heat recovery 
and dryer exhaust heat recovery were considered as separate projects. 

EC0"M31 PAGEM31-2 



■■'.vs The energy savings associated with the implementation of this ECO by project is also 
shown in Table M31-1 in MBTU's per year savings as determined by hand 
calculations. 

The simple payback for both ECO projects is shown in Table M31-1. 

The savings to investment ratio (SIR) for both ECO projects is shown in Table M31-1. 

We recommend wash water heat recovery, but dryer exhaust heat recovery is not as 
feasible. High first cost and space constraints make it a less attractive alternative. 

Project 

Wash water 
H.R. 

Dryer 
Exhaust H.R 

Gas 
Energy 

Savings 
(MBTU/yr.) 

Table M31-1 

3,878 

2,821 

Electric 
Energy 

Savings 
(MBTU/yr.) 

-6.43 

-73.5 

Cost 
Saving 

s 
($/yr.) 

15,742 

10,597 

Project 
Cost 
($) 

43,829 

111,688 

Simple 
Payback 
(years) 

2.78 

10.54 

Savings 
to Invest 

Ratio 

4.18 

1.13 
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FRESH WATER        WASTE WATER 
PUMP TO DRAIN   

HOT WASH WATER- 
CHANNEL FROM 
WASHING MACHINES 

WASH WATER HEAT 
RECOVERY SCHEMATIC 
NOT TO SCALE 

Fig. 1—1 

.HEAT EXCHANGER 
SECTION 

EXHAUST AIR 
18.000 CFM -« 

HEAT RECOVERY UNIT 

11    ^^-DRYER SUPPLY (MAKE-UP) AIR -18.000 CFM 

(9) 110# CAPACITY DRYERS 
2000 CFM EXH. EA. 
140 *F 

DRYER EXHAUST HEAT 
RECOVERY SCHEMATIC 
NOT TO SCALE 

Fig. 2—I 
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CALCULATION SHEET DATE 
Mar-90 

SHEET 
1 

OF 

• 

PROJECT 

LOCATION 

USDB 
ENERGY SAVINGS OPPORTUNITY SURVEY 

FORT LEAVENWORTH. KANSAS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
ECO MEASURE 

BASIS FOR CALCULATION 

HAND 
'COMPUTER 
CONTRACTOR BID 

OTHER (SPECIFY) 

• 

ECO-M31 WASH WATER HEAT RECOVERY 
COMPUTED BY 
 BMS 

CHECKED BY 
MAW 

GIVEN; 

HOT WATER USE TEMP., °F 160 
AVERAGE COLD WATER INLET TEMPERATURE, °F 50 
GALLONS WATER/LB. OF LAUNDRY 2.5 
PERCENT OF WASTE WATER THAT IS HOT 70 
HOURS OF OPERATION PER WEEK 40 
ELECTRICITY COST, DOLLARS/MBTU 12.44 
GAS COST IN DOLLARS/MBTU 4.08 
BOILER SEASONAL EFFICIENCY. % 74 

CALCULATED WASTE WATER TEMP., °F 
WASTE WATER TEMP USED IN ANALYSIS, °F 

BASED ON HEAT EXCHANGER MANUFACTURER'S 
PERFORMANCE DATA FOR 30 GPM UNIT: 

SHELL SIDE TEMPERATURE, °F IN/OUT 
TUBE SIDE TEMPERATURE. °F IN/OUT 

124/91 
50/96 

STEAM HEAT RECOVERED, MBTU/YR: 
GAS HEAT RECOVERED, MBTU/YR: 

(2) 30 GPM UNITS ARE REQUIRED. 

PUMP ENERGY CALCULATION FOR THIS ECO 

FRESH WATER 
FRESH WATER 
FRESH WATER 
WASTE WATER 
WASTE WATER 
WASTE WATER 

PUMP CAPACITY, GPM: 
PUMP HEAD, FT. W: 
PUMP EFFICIENCY, %: 
PUMP CAPACITY, GPM: 
PUMP HEAD, FT. W: 
PUMP EFFICIENCY, %: 

FRESH WATER PUMP POWER CONSUMPTION, WATTS: 
FRESH WATER PUMP ENERGY USE, MBTU/YEAR: 

WASTE WATER PUMP POWER CONSUMPTION, WATTS: 
WASTE WATER PUMP ENERGY USE, MBTU/YEAR: 

TOTAL PUMP ENERGY. MBTU/YR.:   

NET ENERGY SAVINGS FOR WASH WATER H.R., MBTU/YR. 

NET ENERGY SAVINGS, $/YR: 

127 
124 

2,870 
3,878 

60 
38 
65 
84 
10 
65 

662 
4.70 

244 
1.73 

6.43 

3,872 

15,742 
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CALCULATION SHEET 

PROJECT ÜSDB ~~~  
ENERGY SAVINGS OPPORTUNITY SURVEY 

LOCATION 
FORT LEAVENWORTH. KANSAS 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISK1IP 

ECO MEASURE 
ECO-M31 DRYER EXHAUST HEAT RECOVERY 

DATE 
Mar-90 

SHEET 
1 

OF 

BASIS FOR CALCULATION 

HAND 
COMPUTER 
CONTRACTOR BID 

OTHER (SPECIFY) 
COMPUTED BY 
 BMS 

CHECKED BY 
MAW 

AIR-TO-AIR HEAT RFHOVFRY UNIT PERFORMANCE DATA: 

SUMMER     (EFFECTIVENESS = 57.95%) 
SUPPLY SIDE: 
INLET TEMPERATURE (°F) = 95 
OUTLET TEMPERATURE (°F) = 121.07 
CFM = 18,000 
W (LB. W./LB. D.A.) = 0.0168 
AP (IN. W.G.) = 0.99 

WINTER       (EFFECTIVENESS = 65.36%) 
SUPPLY SIDE: 
INLET TEMPERATURE (°F) = 0 
OUTLET TEMPERATURE (°F) = 91.5 
CFM= 18000 
W (LB. W./LB. D.A.) = 0.0001 
AP (IN. W.G.) = 0.87 

EXHAUST SIDE: 
INLET TEMPERATURE (°F) = 140 
OUTLET TEMPERATURE (°F) = 114.12 
CFM= 18,000 
W (LB. W./LB. D.A.) = 0.0398 
AP(IN. W.G.)= 1.01 

EXHAUST SIDE: 
INLET TEMPERATURE (°F) = 140 
OUTLET TEMPERATURE (°F) = 89.55 
CFM= 18000 
INLET W (LB. W./LB. D.A.) = 0.0398 
OUTLET W (LB. W./LB. D.A.) = 0.0306 
AP (IN. W.G.) = 0.97 
WATER CONDENSED (LB./HR.) 699 

ASSUMPTIONS MADF FOR YEAR-RBI INID HEAT RFCOVERY BIN ANAI Yfilfi 

1) AMOUNT OF WATER CONDENSED FROM DRYER EXHAUST VS. OUTDOOR AIR DRY-BULB 
TEMPERATURE IS A LINEAR RELATIONSHIP. 

2)HEAT EXCHANGER EFFECTIVEDNESS VS. OUTDOOR AIR DRY-BULB TEMPERATURE IS 
A LINEAR RELATIONSHIP. 

THEREFORE: 

AQ = E X 1.08 X 18000 X (140 - Tc,i) 

WHERE: 
AQ = HEAT TRANSFERRED BETWEEN AIR STREAMS 
E = EFFECTIVENESS 

= .6536 - (Tc,i/95) X (.6536 - .5795) 
Tc.i = OUTSIDE AIR DRY-BULB TEMPERATURE 

THIS FORM ULA WAS USED TO CALCULATE HEAT RECOVERY 
IN THE BIN ANALYSIS ON THE NEXT PAGE. 
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CALCULATION SHEET 

PROJECT 

LOCATION 

USDB 
ENERGY SAVINGS OPPORTUNITY SURVEY 

FORT LEAVENWORTH. KANSAS 
ARCHITECT/ENGINEER 
 CLARK RICHARDSON & BISKUP 
ECO MEASURE ~" 

ECO-M31 DRYER EXHAUST HEAT RECOVERY 

DATE 
Mar-90 

SHEET 
2 

OF 

BASIS FOR CALCULATION 

HAND 
"COMPUTER 
CONTRACTOR BID 

OTHER ( 
COMPUTED BY 
 BMS 

SPECIFY) 
CHECKED BY 

MAW 

# 

DRYER HEAT RECOVERY ANALYSIS 
USING 

ASHRAE MODIFIED BIN METHOD 

TEMP. 
BIN 

AVG. DB 
TEMP 

BIN HOURS/YEAR STEAM 
MBTU'S 
RECOV. 01 TO 08 09 TO 16 

05:30 TO 
13:30 

105/109 107 0 3 1 0.37 
100/104 102 0 15 7 2.97 
95/99 97 0 51 25 12.08 
90/94 92 1 127 62 33.66 
85/89 87 6 203 101 60.95 
80/84 82 56 265 142 94.41 
75/79 77 162 262 165 119.94 
70/74 72 257 236 173 136.63 
65/69 67 274 209 164 139.95 
60/64 62 264 195 154 141.33 
55/59 57 230 190 144 141.53 
50/54 52 197 185 135 141.58 
45/49 47 181 177 127 141.65 
40/44 42 188 169 125 147.85 
35/39 37 226 175 136 170.13 
30/34 32 248 151 129 170.26 
25/29 27 214 113 103 143.12 
20/24 22 150 76 71 103.66 
15/19 17 103 52 48 73.49 
10/14 12 67 33 31 49.70 
5/9 7 50 20 21 35.19 
0/4 2 23 8 9 15.74 

-5/-1 -3 14 3 5 9.12 
-10/-6 -8 4 0 1 1.90 

-15/-11 -13 1 0 0 0.00 

TOTALS 2916 2918 2079 2087 

BOILER SEASONAL EFFICIENCY: 
GAS COST, $/MBTU: 
TOTAL ANNUAL GAS SAVINGS, MBTU: 
ELECTRICITY COST, $/MBTU: 
FAN AIR HORSEPOWER ADDED: 
ANNUAL FAN ENERGY CONSUMPTION, MBTU: 

74% 
4.08 

2820 
12.44 

13.9 
73.5 

tim 

TOTAL ESTIMATED ANNUAL SAVINGS, $ = 10,591 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   ' 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOM31W 
ANALYSIS DATE:    03-27-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

$ 43829 
$ 2630. 
$ 2411. 
$ 43983. 

-$ 0. 
$ 43983. 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

F. TOTAL 

UNIT COST     SAVINGS 
$/MBTU(1)       MBTU/YR(2) 

$ 
$ 
$ 
$ 
$ 

12.44 
.00 
.00 

4.08 
.00 

-6. 
0. 
0. 

3878. 
0. 

3872. 

$ 
$ 
$ 
$ 
$ 

$ 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1' 

ANNUALS 
SAVINGS(3) 

-75. 
0. 
0. 

15822. 
0. 

15747. 

9.11 

DISCOUNT 
FACTOR(4) 

8.69 
12.42 
12.21 
11.67 
10.36 

DISCOUNTED 
SAVINGS(5) 

-652. 
0. 
0. 

184643. 
0. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

$ 60717. 

$ 

$ 

$ 

$ 

183991. 

0. 

0. 

0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1BIS = >1 GOTOITEM4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

(SIR)=(5/1F)=     4.18 

$ 

$ 

15747. 

183991. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 2.79 
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LIFE CYCLE COST ANALYSIS SUMMARY 
lklOT ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 
INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    " 
PROJECT NO. & TITLE: 1496 

A1?JÜLOYEAR 1990 DISCRETE PORTION NAME: ECOM31D 
ANALYSIS DATE:    03-27-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1CJX.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

UNIT COST     SAVINGS 
$/MBTU(1)       MBTU/YR(2) 

$ 
$ 
$ 
$ 
$ 

12.44 
.00 
.00 

4.08 
.00 

-74. 
0. 
0. 

2821. 
0. 

2747. 

$ 
$ 
$ 
$ 
$ 

F. TOTAL 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3AT 

ANNUALS 
SAVINGS(3) 

-921. 
0. 
0. 

11510. 
0. 

10589. 

9.11 

DISCOUNT 
FACTOR(4) 

8.69 
12.42 
12.21 
11.67 
10.36 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 41685 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1BIS = >1 GOTOITEM4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

(SIR)=(5/1F)= 1.13 6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 

$ 111688. 
$ 6701. 
$ 6143. 
$ 112079. 

■$ 0. 
$ 112079. 

DISCOUNTED 
SAVINGS(5) 

-8003. 
0. 
0. 

134322. 
0. 

$ 

$ 

$ 

$ 

$ 

$ 

126319. 

0. 

0. 

0. 

10589. 

126319. 

10.58 
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# 

CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

FORT LEAVENWORTH. KS 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
DRAWING NO. 

NONE 

ECO-M31 

WASH WATER HEAT 
RECOVERY SYSTEM 

4/2/90 
BASIS FOR ESTIMATE 

SHEET OF 
1 

ESTIMATOR 

CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY) 

QUANTITY 
NO. 

UNITS 

HELICAL COIL HEAT EXCHANGER 

FRESH WATER PUMP (59 GPM. 50 FT. HP.) 

WASTE WATER PUMP (94 GPM. 10 FT. HP.) 

STRATIFIED WATER STORAGE TANK 
2" SCHEDULE 40 STEEL PIPING 
& ACCESSORIES 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMPJAX.SOC.SEC.INS 

DIRECT COST 

OVERHEAD AND PROFIT 

SUBTOTAL 

ENG.FORM 
1AVC-59 

CONSTRUCTION COST 
150 

UNIT 
MEAS. 

100 

EA 

EA 

EA 

EA 

LF 

BMS 
MATERIAL 

PER 
UNIT 

$9,500 

$1,070 

$500 

TOTAL 

$19,000 

$1,070 

$500 

CHECKED BY 
MAW 

LABOR 
PER 
UNIT 

$1,010 

$180 

$6,500 

$3 

$6,500 

$289 

$40 

$355 

$6 

TOTAL 

$2,020 

$180 

$40 

$355 

$555 

10% 

3.50% 

25% 

$27,359 

$2,736 

$30,095 

$1,053 

$31,148 

$7,787 

$38,935 

10% 

13.0% 

25% 

$3,150 

$315 

$3,465 

$450 

$3,915 

$979 

$4,894 

TOTAL 
COST 

$21,020 

$1,250 

$540 

$6,855 

$844 

$30,509 

$3,051 

$33,560 

$1,503 

$35,063 

$8,766 

$43,829 

$43,829 

ECO-M31 PREVIOUS EDITION MAY BE USED PAGEM31-10 
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^^ 

CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 

LOCATION 
USDB ENERGY STUDY 

ARCHITECT/ENGINEER 
FORT LEAVENWORTH. KS 

DRAWING NO. 
CLARK RICHARDSON & BISKUP 

NONE 

ECO-M31 

DRYER EXHAUST HEAT 
RECOVERY SYSTEM 
18,000 CFM HEAT RECOVERY UNIT 
& CONTROLS 

DUCTWORK & ACCESSORIES 

SUBTOTAL 

CONTINGENCY 10% 

SUBTOTAL 

WORK COMP.TAX.SOC.SEC.INS 

DIRECT COST 

OVERHEAD AND PROFIT 

 SUBTOTAL 

4/2/90 
BASIS FOR ESTIMATE 

SHEET OF 
2 

ESTIMATOR 

CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER (SPECIFY^ 

QUANTITY 
NO. 

UNITS 
UNIT 

MEAS. 

825 

ENG. FORM 
1AVC-59 

CONSTRUCTION COST 

EA 

LB 

BMS 
MATERIAL 

PER 
UNIT 

$71,220 

150 

$1 

TOTAL 

$71,220 

$652 

CHECKED BY 
MAW 

LABOR 
PER 
UNIT 

$4,280 

$2 

TOTAL 

$4,280 

$1,774 

10% 

3.50% 

$71,872 

$7,187 

$79,059 

$2,767 

$81,826 

25% $20,456 

$102,282 

10% 

13.0% 

25% 

$6,054 

$605 

$6,659 

$866 

$7,525 

$1,881 

$9,406 

TOTAL 
COST 

$75,500 

$2,426 

$77,926 

$7,792 

$85.718 

$3,633 

$89,351 

$22,337 

$111,688 

$111,688 

ECO-M31 PREVIOUS EDITION MAY BE USED PAGEM31-11 



ECO-M39 
WATER  HEATING  HEAT 

PUMPS 

# 



WATER   HEATING   HEATPUMPS 

ENERGY   CONSERVATION   OPPORTUNITY:     ECO-M3Q 

PURPOSE: 

This Energy Conservation Opportunity simulation (ECO-M39) analyzes the energy 
savings associated with installing water heating heatpumps to condition the interior 
spaces. 

SCOPE: 

The ECO simulation (ECO-M39) replaces any space conditioning equipement with 
water source heatpumps. The replacement of space conditioning equipment can be 
completed in any of the buildings being considered that meet interior space 
conditions. The application of this ECO was considered for all of the buildinqs that 
presently have cooling in the spaces: 

•                                       Building 450 Building 473 
Building 463 Building 475A 
Building 464 Building 475B 
Building 465 Building 475H 
Building 472 

MODELING   TECHNIQUE; 

The modeling technique used to calculated the energy savings for this ECO was 
calculated using hand calculations. The efficiencies of the existing systems can be 
determined from the computer simulation printouts. Table M39.1 gives the existing 
heating and cooling systems efficiencies versus the heatpump system efficiencies 
i ne data for the heatpump efficiencies was determined from a heatpump installation 
study3 that was considered similar in capacity to the buildings in the USDB 

EC°-M39 ' PAGEM39-1 



Building 
Number 

Existing 
Cooling 

Efficiency 
(KWh/Ton) 

Existing 
Heating 

Efficiency 
(thrm/Btuh) 

Heatpump 
Cooling 

Efficiency 
(KWh/Ton) 

Heatpump 
Heating 

Efficiency 
(thrm/thrm) 

450 1.30 0.85 1.1 0.85 
463 1.35 0.83 1.1 0.85 
464 1.35 0.83 1.1 0.85 
465 1.45 0.78 1.1 0.85 
472 1.30 0.77 1.1 0.85 
473 1.35 0.83 1.1 0.85 

475A 1.48 0.85 1.1 0.85 
475B 1.48 0.85 1.1 0.85 
475H 1.48 0.85 1.1 0.85 

Table M39.1 

With the known yearly heating and cooling load from the computer simulations a 
yearly energy savings was determined in Table M39.2. Table M39.3 displays the total 
energy savings in MBTU and the cost savings in dollars. 

# Building 
Number 

Existing 
Cooling 
Energy 

(KWh/yr) 

Existing 
Heating 
Energy 

(thrm/yr) 

Heatpump 
Cooling 
Energy 

(KWh/yr) 

Heatpump 
Heating 
Energy 

(thrm/yr) 
450 17,892 3,629 15,139 3,629 
463 11,514 1,577 9,382 1,540 
464 18,063 2,195 14,718 2,143 
465 12,914 35,995 9,797 33,031 
472 38,980 15,515 32,983 14,054 
473 26,906 2,407 21,923 2,407 

475A 22,868 12,773 16,996 12,773 
475B 14,139 8,477 10,509 8,477 
475H 10,589 8,137 7,870 8,137 

Table M39.2 

ECO   IMPLEMENTATION: 

To implement this ECO, a considerable amount of mechanical demolition and new 
retrofit is necessary. Some of the buildings have existing piping to areas for 
heatpumps which can be utilized for the condenser water.  In this case the installation 
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nl^fno -Pw PS -,S av!,r^e- ln other buildings, the means of cooling in done by 
package window air conditioners. In these cases, the piping for the condenser water 
loop will be installed for each heatpump location. A heatpSmp would^be installed in 
every location of the window air conditioner. installed in 

SUMMARY: 

The energy savings associated with the implementation of this ECO by buildina is 

SIOHPr0)eCt °0St iS the °°nstmction cost as determined in the cost estimate plus 6% 

_y 

Building 
Number 

450 
463 

Energy 
Savings 
(MBTU) 

11 

Cost 
Savings 

$117 

464 
465 
472 
473 

475A 
475B 
475H 

Table M39.3 

16 
307 
166 
17 
20 
12 

$106 
$163 

Project 
Cost 

$77,691 

$1,342 
$851 
$212 
$249 
$154 

I      $115 

$56,779 

Simple 
Payback 

Savings 
to Invest 

Ratio 
656.70 

$63,266 
$41,353 
$169,273 
$91,436 
$103,019 
$64,902 

521.87 
34.46 
29.11 
189.65 
410.25 
391.68 
412.37 

0.01 
0.02 
0.34 
0.39 
0.06 
0.02 

49,791 420.35 

0.02 
0.02 
0.02 

heatpumps have a higher maintenance cost than the existing equipment ' 

ECO-M39 
PAGE M39-3 



# 

LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS   : 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 450M39 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1QX.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

$ 73293 
$ 4398. 
$ 4031. 
$ 73550. 
•$ 0. 
$ 73550. 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

$ 
$ 
$ 
$ 
$ 

UNIT COST 
$/MBTU(1) 

12.44 
.00 
.00 

4.08 
.00 

SAVINGS 
MBTU/YR(2) 

9. 
0. 
0. 
0. 
0. 

$ 
$ 
$ 
$ 
$ 

$ 

ANNUAL $ 
SAVINGS(3) 

112. 
0. 
0. 
0. 
0. 

DISCOUNT 
FACTOR(4) 

8.69 
12.42 
12.21 
11.67 
10.36 

DISCOUNTED 
SAVINGS(5) 

973. 
0. 
0. 
0. 
0. 

112. 

9.11 

F. TOTAL g. 

3. NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1] 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 321 

AIF3D1IS = OR>3CGOTOITEM4 ' 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)= 
C IF3D1BIS = >1GOTOITEM4   
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

(SIR)=(5/1F)= 0.01 

$ 

$ 

$ 

$ 

973. 

0. 

0. 

0. 

$ 

$ 

112. 

973. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1F/4 656.70 
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# 

$ 53565, 
$ 3214. 
$ 2946. 
$ 53753. 

-$ 0. 
$ 53753. 

LIFE CYCLE COST ANALYSIS SUMMARY STUDY- USDBAE 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID   1 035 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    7 CENSUS- 2 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 463M39 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

yNITC0ST     SAVINGS ANNUALS DISCOUNT DISCOUNTED 
FUEL $/MBTU(1)       MBTU/YR(2) SAVINGS(3)       FACTOR(4) SAVINGS(5) 

A. ELECT $ 12.44 7. $ 87. 8 69 75G 
B- DIST $ .00 0. $ 0. 1242 0 
C. RESID $ .00 0. $ 0 1221 0 
D. NATG $ 4.08 4. $ 16. 11 67 187 
E-COAL $ .00 0. $ 0. 10.36 0." 

RT0TAL 11. $ 103. $ 943. 

3. NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) * n 

(1) DISCOUNT FACTOR (TABLE A) 911 
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ 0 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) $ 0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 311 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)= 
C IF3D1BIS = >1 GOTOITEM4   
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1D/(YEARS ECONOMIC LIFE)) $ 103. 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

6. DISCOUNTED SAVINGS RATIO (SIRW5/1R- 0 02 
(IF < 1 PROJECT DOES NOT QUALIFY)                                       '" 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1F/4 521.87 

943. 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   ; 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 464M39 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

$ 59685 
$ 3581. 
$ 3283. 
$ 59894. 

-$ 0. 
$ 59894. 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

F. TOTAL 

$ 
$ 
$ 
$ 
$ 

UNIT COST 
$/MBTU(1) 

2.00 
.00 
.00 

343.24 
.00 

SAVINGS 
MBTU/YR(2) 

11. 
0. 
0. 
5. 
0. 

$ 
$ 
$ 
$ 
$ 

16. 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

ANNUAL $ 
SAVINGS(3) 

22. 
0. 
0. 

1716. 
0. 

1738. 

9.11 

DISCOUNT 
FACTOR(4) 

8.69 
12.42 
12.21 
11.67 
10.36 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

$ 6672. 

$ 

$ 

$ 

DISCOUNTED 
SAVINGS(5) 

191. 
0. 
0. 

20026. 
0. 

20217. 

0. 

0. 

0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1BIS = >1 GOTOITEM4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

(SIR)=(5/1F)= 0.34 

$ 

$ 

1738. 

20217. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1F/4 34.46 

^h 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    ; 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 465M39 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY" CRB 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

$ 39012 
$ 2341 
$ 2146. 
$ 39149 
$ 0. 
$ 39149 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

$ 
$ 
$ 
$ 
$ 

UNIT COST 
$/MBTU(1) 

12.44 
.00 
.00 

4.08 
.00 

SAVINGS 
MBTU/YR(2) 

11. 
0. 
0. 

296. 
0. 

F. TOTAL 

NON ENERGY SAVINGS(+) / COST(-) 

307. 

$ 
$ 
$ 
$ 
$ 

$ 

ANNUAL $ 
SAVINGS(3) 

137. 
0. 
0. 

1208. 
0. 

1345. 

DISCOUNT 
FACTOR(4) 

8.69 
12.42 
12.21 
11.67 
10.36 

DISCOUNTED 
SAVINGS(5) 

1191. 
0. 
0. 

14097. 
0. 

9.11 

5045. 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)= 
C IF3D1BIS = >1 GO TO ITEM 4   
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

(SIR)=(5/1F)= 0.39 

$ 

$ 

$ 

$ 

15288. 

0. 

0. 

0. 

$ 

$ 

1345. 

15288. 

6.   DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1 F/4 29.11 
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# 
LIFE CYCLE COST ANALYSIS SUMMARY 

ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 
INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    ; 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 472M39 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY-CRB 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

1. 

2. 

INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

$ 159692 
$ 9582. 
$ 8783. 
$ 160251 
$ 0. 
$ 160251. 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

F. TOTAL 

$ 
$ 
$ 
$ 
$ 

UNIT COST 
$/MBTU(1) 

12.44 
.00 
.00 

4.08 
.00 

SAVINGS 
MBTU/YR(2) 

20. 
0. 
0. 

146. 
0. 

$ 
$ 
$ 
$ 
$ 

166. 

ANNUAL $ 
SAVINGS(3) 

249. 
0. 
0. 

596. 
0. 

845. 

DISCOUNT 
FACTOR(4) 

8.69 
12.42 
12.21 
11.67 
10.36 

9.11 

3. NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1BIS = >1 GOTOITEM4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

(SIR)=(5/1F)= 0.06 

$ 

$ 

$ 

DISCOUNTED 
SAVINGS(5) 

2164. 
0. 
0. 

6955. 
0. 

9119. 

0. 

0. 

0. 

3009. 

$ 

$ 

845. 

9119. 

6.   DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1 F/4 189.65 
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6 

LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    7 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 473M39 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

F. TOTAL 

$ 
$ 
$ 
$ 
$ 

UNIT COST 
$/MBTU(1) 

12.44 
.00 
.00 

4.08 
.00 

SAVINGS 
MBTU/YR(2) 

17. 
0. 
0. 
0. 
0. 

$ 
$ 
$ 
$ 
$ 

17. 

ANNUALS 
SAVINGS(3) 

211. 
0. 
0. 
0. 
0. 

211. 

DISCOUNT 
FACTOR(4) 

8.69 
12.42 
12.21 
11.67 
10.36 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 9 11 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 605 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1BIS = >1 GOTOITEM4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) 

(SIR)=(5/1F)= 0.02 

$ 86261 
$ 5176 
$ 4744. 
$ 86563 

-$ 0. 
$ 86563. 

DISCOUNTED 
SAVINGS(5) 

1834. 
0. 
0. 
0. 
0. 

1834. 

$ 

$ 

$ 

0. 

0. 

0. 

$ 

$ 

211. 

1834. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 410.25 

ECO-M39 PAGE M39-9 



# 

LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    7 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 475AM39 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

$ 97188. 
$ 5831. 
$ 5345. 
$ 97528. 

-$ 0. 
$ 97528. 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

F. TOTAL 

$ 
$ 
$ 
$ 
$ 

UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUAL $ 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5) 

12.44 
.00 
.00 

4.08 
.00 

20. 
0. 
0. 
0. 
0. 

$ 
$ 
$ 
$ 
$ 

249. 
0. 
0. 
0. 
0. 

8.69 
12.42 
12.21 
11.67 
10.36 

2164. 
0. 
0. 
0. 
0. 

20. 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

249. 

9.11 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

$ 

$ 

$ 

$ 

$ 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 714 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1BIS = >1 GOTOITEM4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

(SIR)=(5/1F)= 0.02 6.   DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

2164. 

0. 

0. 

0. 

249. 

2164. 

SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1 F/4 391.68 

ECO-M39 PAGEM39-10 



LIFE CYCLE COST ANALYSIS SUMMARY STUDY" USDBAE 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID   1 035 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   7 CENSUS- 2 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 475BM39 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1QX.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

UNITC0ST     SAVINGS ANNUALS DISCOUNT DISCOUNTED 
FUEL $/MBTU(1)       MBTU/YR(2) SAVINGS(3)       FACTOR(4) SAVINGS(5) 

A- ELECT $       12.44 12. $ 149. 8.69 1295. 
0. 
0. 
0. 
0. 

$ 61228 
$ 3674 
$ 3368 
$ 61443 
$ 0. 
$ 61443. 

B- DIST            $           .00 0. $ 0 12*42 
C. RESID         $           .00 0. $ 0 1221 
D. NATG         $         4.08 0. $ 0 1167 
E.COAL           $           .00 0. $ 0. 10.36 

J^                F. TOTAL 12. $ 149. 

3.   NON ENERGY SAVINGS(+) / COST(-) 

$ 1295. 

A. ANNUAL RECURRING (+/-) * n 

(1) DISCOUNT FACTOR (TABLE A) 911 
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ 0 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) $ 0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 427 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)= 
C IF3D1B IS = > 1 GO TO ITEM 4   
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1D/(YEARS ECONOMIC LIFE)) $ 149. 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 1295. 

6. DISCOUNTED SAVINGS RATIO (SIRW5/1FW 002 
(IF <1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1F/4 412.37 

ECO-M39 PAGEM39-11 



m LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS    7 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: 475HM39 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 15 YEARS PREPARED BY 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

$ 46915 
$ 2815 
$ 2580. 
$ 47079 

-$ 0. 
$ 47079 

FUEL 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

$ 
$ 
$ 
$ 
$ 

UNIT COST 
$/MBTU(1) 

12.44 
.00 
.00 

4.08 
.00 

SAVINGS 
MBTU/YR(2) 

9. 
0. 
0. 
0. 
0. 

F. TOTAL 

NON ENERGY SAVINGS(+) / COST(-) 

$ 
$ 
$ 
$ 
$ 

$ 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

ANNUAL $ 
SAVINGS(3) 

112. 
0. 
0. 
0. 
0. 

112. 

9.11 

DISCOUNT 
FACTOR(4) 

8.69 
12.42 
12.21 
11.67 
10.36 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

$ 

$ 

$ 

$ 

$ 

DISCOUNTED 
SAVINGS(5) 

973. 
0. 
0. 
0. 
0. 

973. 

0. 

0. 

0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 321 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1BIS = >1GOTOITEM4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

(SIR)=(5/1F)= 0.02 

112. 

973. 

6.   DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7.   SIMPLE PAYBACK PERIOD (ESTIMATED)    SPB=1F/4 420.35 

ECO-M39 PAGEM39-12 



# 

UONS» l nut; 1 ION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET       OF 
1           9 

USDB ENERGY STUDY 
BASIS FOR ESTIMATE 

COMPLETED) 
3Y DESIGN) 
3N) 

LOCATION 
FORT LEAVENWORTH. KS 

X CODE A (NO DESIGN 
(PRELIMINAf 
(FINAL DESI 

(SPECIFY! 

CODE B 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKÜP 
CODEC 
OTHER 

UKAWINÜ NO. 
NONE 

ESTIMATOR 
MJM 

CHECKED BY 
MAW 

bUO-M39 
WATER HEATING HEATPUMPS 

QUANTITY MATERIAL '    LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 

; PER 
.     UNIT 

TOTAL PER 
UNIT 

. TOTAL 

BUILDING 450 . 32 TONS OF COOLING. 

FLUID COOLER LOCATED ON NORTH SIDF ..-•'' 

OF BUILDING. PUMP IN EXISTING 

MECHANICAL ROOM. COST ON A SQUARE ■ 

FOOT BASIS. 9200 SQFT $3 $23,276 $2 $14,352 $37 S?8 

DEMOLISH EXISTING HVAC EQUIPMENT. 

COST ON A SQUARE FOOT BASIS 9200 SQFT '$1 $11.500 $11 "500 
-" ^S - ■ 

'"''■■'"'. 

SUBTOTAL $23,276 $25,852 $49 1 Pfi 

CONTINGENCY 10% 10% $2,328 10% $2 585 

SUBTOTAL $25,604 $28 437 

 y**g' ^ 

WORK COMP.TAX.SOC.SEC..INS 3.50% $896 13.0% $3,697 $4 50*3 

DIRECT COST $26,500 $32134 

OVERHEAD AND PROFIT 25% $6,625 25% $8 034 

SUBTOTAL $33,125 $40,168 $73 293 

CONSTRUCTION COST           I 
£Nü. 1-UHM          150 
1AVC-59 

ECO-M39 
PREVIOUS EDITION MAY BE USED 

PAGEM39-13 



• 

CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET       OF 

FHUJfcCI 
USDB ENERGY STUDY 

BASIS FOR ESTIMATE 

LOCATION 
FORT LEAVENWORTH. KS 

X CODE A (NO DESIGN COMPLETED) 
CODEB (PRELIMINARY DESIGN) 

(FINAL DESIGN) ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

CODEC 
OTHER (SPECIFY) 

UHAWING NO. 
NONE 

ESTIMATOR 
MJM 

CHECKED BY 
MAW 

WATER HEATING HEATPUMPS 
QUANTITY MATERIAL LABOR TOTAL 

NO. 
"  UNITS 

UNIT 
MEAS 

PER 
.     UNIT 

TOTAL PER 
UNIT 

TOTAL COST 

BUILDING 463 . 22 TONS OF COOLING. 

FLUID COOLER LOCATED ON NORTH SIDE 

OF BUILDING. PUMP IN EXISTING 

HEAT EXCHANGER ROOM, COST ON A 

SQUARE FOOT BASIS. 7700 SQFT $3 $19.481 $2 $12.012 $31 493 

DEMOLISH EXISTING HVAC EQUIPMENT. 

COST ON A SQUARE FOOT BASIS. 7700 SQFT $1 $4.620 $4 620 

SUBTOTAL $19.481 $16 632 «qe HI 

CONTINGENCY 10% 10% $1.948 10% $1.663 $3 611 

SUBTOTAL $21.429 $18 295 *"3Q 79-1 

WORK COMP.TAX.SOC.SEC.INS 3.50% $750 13.0% $2.378 $3 1?S 

DIRECT COST $22.179 $20,673 «4P ocp 

OVERHEAD AND PROFIT 25% $5.545 25% $5 168 «10710 

SUBTOTAL $27.724 $25.841 «CO CRC 

CONSTRUCTION COST 
ENG. FORM         150 $53.565 

1AVC-59 

PREVIOUS EDITION MAY BE USED 
ECO-M39 PAGE M39-14 



CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET       OF 
3          9 

HHOJbU1 
-USDB ENERGY STUDY 

BASIS FOR ESTIMATE 

A LOCATION 
FORT LEAVENWORTH. KS 

X          CODEA (NO DESIGN COMPLETED) ^p CODEB (PRELIMINARY DESIGN) 
(FINAL DESIGN) ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
CODEC 
OTHER (SPECIFY) 

□RAWING NO. 
NONE 

ESTIMATOR 
MJM 

CHECKED BY 
MAW 

ECO-M39 
WATER HEATING HEATPUMPS 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 464 . 26 TONS OF COOLING. 

FLUID COOLER LOCATED ON NORTH SIDE 

OF BUILDING. PUMP IN EXISTING 

FIRST FLOOR CLOSET. COST ON A 

SQUARE FOOT BASIS. 6700 SQFT $3 $22.043 $2 $14.204 $36.247 

DEMOLISH EXISTING HVAC EQUIPMENT. 

COST ON A SQUARE FOOT BASIS. 6700 SOFT $1 $4.020 $4 020 

^^ 

W 

SUBTOTAL $22.043 $18.224 $40 267 

CONTINGENCY 10% 10% $2.204 10% $1.822 $4 026 

SUBTOTAL $24.247 $20.046 $44 90"? 

' WORK COMP.TAX.SOC.SEC.INS 3.50% $849 13.0% $2.606 $3 4"5I? 

DIRECT COST $25.096 $22,652 $47 74fl 

< DVERHEAD AND PROFIT 25% $6.274 25% $5.663 $11 937 

SUBTOTAL $31.370 $28.315 $*5Q fifl«! 

E 
CONSTRUCTION COST 

ENG. FORM         150 $59.685 I 
1AVC-59 

ECO-M39 
PREVIOUS EDITION MAY BE USED 

PAGEM39-15 



CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET       OF 
4           9 

f HUJfcU I 

USDB ENERGY STUDY 
BASIS FOR ESTIMATE 

A LOCATION 
FORT LEAVENWORTH. KS 

X CODE A (NO DESIGN COMPLETED) ^p CODEB (PRELIMINARY DESIGN) 
(FINAL DESIGN) ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
CODEC 
OTHER (SPECIFY) 

UKAWING NO. 
NONE 

ESTIMATOR 
MJM 

CHECKED BY 
MAW 

fcCO-M39 
WATER HEATING HEATPUMPS 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 

.     UNIT 
TOTAL PER 

UNIT 
TOTAL 

BUILDING 465 .17 TONS OF COOLING. 

FLUID COOLER LOCATED ON WEST SIDE 

OF BUILDING. PUMP IN EXISTING 

MECHANICAL ROOM. COST ON A SQUARE 

FOOT BASIS. 4897 SOFT $3 $12,389 $2 $7,639 $20 029 

DEMOLISH EXISTING HVAC EQUIPMENT. 

COST ON A SQUARE FOOT BASIS. 4897 SOFT $1 $6,121 $6 121 

M w 

SUBTOTAL $12,389 $13,761 $2fi 1 ^n 

CONTINGENCY 10% 10% $1,239 10% $1,376 $2 615 

SUBTOTAL $13,628 $15,137 tOÖ 7RC 

\ /VORK COMP.TAX.SOC.SEC.INS 3.50% $477 13.0% $1,968 <CO AAC. 

DIRECT COST $14,105 $17,105 <Coi pi o 

c 3VERHEAD AND PROFIT 25% $3,526 25% $4 276 «7 ano 

SUBTOTAL $17,631 $21 381 

E 
CONSTRUCTION COST 

:NG. FORM         150 $39,012 I 
1AVC-59 

PREVIOUS EDITION MAY BE USED 
ECO-M39 PAGEM39-16 



CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET       OF 
5           9 

_ USDB ENERGY STUDY 
BASIS FOR ESTIMATE 

A LOCATION 
FORT LEAVENWORTH. KS 

X CODE A (NO DESIGN COMPLETED) ^p CODEB (PRELIMINARY DESIGN) 
(FINAL DESIGN) ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
CODEC 
OTHER (SPECIFY) 

UHAWINU NO. 
NONE 

ESTIMATOR 
MJM 

CHECKED BY 
MAW 

hCO-M39 
WATER HEATING HEATPUMPS 

QUANTITY MATERIAL LABOR TOTAL 
NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL COST 

BUILDING 472 . 69 TONS OF COOLING. 

FLUID COOLER LOCATED ON SOUTH SIDE 

OF BUILDING. PUMP IN EXISTING 

MECHANICAL ROOM. COST ON A SQUARE 

FOOT BASIS. 19300 SOFT $3 $58.479 $2 $37.635 $96 114 

DEMOLISH EXISTING HVAC EQUIPMENT. 

COST ON A SQUARE FOOT BASIS. 19300 SQFT $1 $11.580 $11.580 

^Ä 

V 

SUBTOTAL $58.479 $49.215 $107 RQ4 

CONTINGENCY 10% 10% $5.848 10% $4,922 $10 77ft 

SUBTOTAL $64.327 $54137 $11 ft 4fi4 

1 MDRK COMP.TAX.SOC.SEC..INS 3.50% $2.251 13.0% $7.038 <tq poq 

DIRECT COST $66.578 $61.175 $127 753 

( DVERHEAD AND PROFIT 25% $16.645 25% $15.294 *Q1   QOQ 

SUBTOTAL $83.223 $76.469 $1 SQ fiQ9 

E 
CONSTRUCTION COST 

:NG. FORM         150 $159.692 I 

1AVC-59 

ECO-M39 
PREVIOUS EDITION MAY BE USED 
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• 

# 

CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/P/QO 

SHEET       OF 
6          9 

USDS ENERGY STUDY 
BASIS FOR ESTIMATE 

COMPLETED) 
RY DESIGN) 
3N) 

LOCATION                                                    "-  
FORT LEAVENWORTH. KS 

X CODE A (NO DESIGN 
(PRELIMINAF 
(FINAL DESI 

(SPECIFY^ 

CODEB 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
CODEC 
OTHER 

UKAWING NO. 
NONE 

ESTIMATOR 
MJM 

CHECKED BY 
MAW 

WATER HEATING HEATPUMPS 
QUANTITY MATERIAL LABOR TOTAL 

NO. 
' UNITS 

UNIT 
MEAS 

PER 
.     UNIT 

TOTAL PER 
UNIT 

TOTAL COST 

BUILDING 473 . 39 TONS OF COOLING. 

FLUID COOLER LOCATED ON NORTH SIDE 

OF BUILDING, PUMP IN BLDG 463 

MECHANICAL ROOM. COST ON A SQUARE 

FOOT BASIS. 1240C SOFT $3 $31,372 $2 $19,344 *<5fi 71 fi 

DEMOLISH EXISTING HVAC EQUIPMENT. 

COST ON A SQUARE FOOT BASIS. 12400 SQFT $1 $7 440 

SUBTOTAL $31,372 $26 784 
( CONTINGENCY 10% 10% $3,137 10% $2,678 &SZ QIC 

SUBTOTAL $34,509 $29 462 

\ WORK COMP.TAX.SOC.SEC.INS 3.50% $1,208 13.0% $3 830 

DIRECT COST $35,717 $33,292 ««a nno 

c DVERHEAD AND PROFIT 25% $8,929 25% $8 323 

SUBTOTAL $44,646 $41 615 

E 
CONSTRUCTION COST 

NG. FORM         150 S86.261 

1AVC-59 

i 
ECO-M39 

PREVIOUS EDITION MAY BE USED 
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• 

• 

CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/2/90 

SHEET       OF 
7          9 

FHOJfcCI 
USDB ENERGY STUDY 

BASIS FOR ESTIMATE 

COMPLETED) 
W DESIGN) 
3N) 

LOCATION 
FORT LEAVENWORTH. KS 

X CODE A (NO DESIGN 
(PRELIMINAF 
(FINAL DESK 

(SPECIFY} 

CODEB 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
CODEC 
OTHER 

DRAWING NO. 
NONE 

ESTIMATOR 
MJM 

CHECKED BY 
MAW 

ECO-M39 
WATER HEATING HEATPUMPS 

QUANTITY MATERIAL LABOR TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 475A . 39 TONS OF COOLING. 

FLUID COOLER LOCATED ON NORTH SIDE 

OF CASTLE. PUMP IN ROTUNDA 

MECHANICAL ROOM. COST ON A SQUARE 

FOOT BASIS. 11746 SOFT $3 $35.590 $2 $22.905 $58,495 

DEMOLISH EXISTING HVAC EQUIPMENT. 

COST ON A SQUARE FOOT BASIS. 11746 SOFT $1 $7.048 $7 048 

SUBTOTAL $35.590 $29.952 $65 543 

CONTINGENCY 10% 10% $3.559 10% $2.995 $6 554 

SUBTOTAL $39.149 $32.947 $72 0Q7 

WORK COMP.TAX.SOC.SEC.INS 3.50% $1.370 13.0% $4.283 $5 653 

DIRECT COST $40.519 $37.230 $77 750 

OVERHEAD AND PROFIT 25% $10.130 25% $9.308 $19 438 

SUBTOTAL $50.649 $46.538 $97 188 

CONSTRUCTION COST 
ENG. FORM         150 $97.188 

1AVC-59 

ECO-M39 
PREVIOUS EDITION MAY BE USED 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/?/90 

SHEET       OF 
8          9 KHUJfc«; 1 

USDB ENERGY STUDY 
BASIS FOR ESTIMATE 

COMPLETED) 
*Y DESIGN) 
3N) 

LOCATION 
FORT LEAVENWORTH. KS 

X CODE A (NO DESIGN 
(PRELIMINAF 
(FINAL DESK 

(SPECIFY^ 

CODEB 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
CODE C 
OTHER 

UHAWINti NO. 
NONE 

ESTIMATOR 
MJM 

CHECKED BY 
MAW 

WATER HEATING HEATPUMPS 
QUANTITY MATERIAL LABOR TOTAL 

COST NO. 
UNITS 

UNIT 
MEAS 

PER 
.     UNIT 

TOTAL PER 
UNIT 

TOTAL 

BUILDING 475B. 28 TONS OF COOLING. 

FLUID COOLER LOCATED ON NORTH SIDE 

OF CASTLE. PUMP IN ROTUNDA 

MECHANICAL ROOM. COST ON A SQUARE 

FOOT BASIS. 7400 SQFT $3 $22,422 $2 $14,430 $36 859 

DEMOLISH EXISTING HVAC EQUIPMENT. 

COST ON A SQUARE FOOT BASIS. 7400 SOFT $1 $4,440 $4 440 

_ 

■^~"—■ 

SUBTOTAL $22,422 $18 870 $41 OQO 

( CONTINGENCY 10% 10% $2,242 10% $1,887 %A 190 

SUBTOTAL $24,664 $20 757 

\ WORK COMP.TAX.SOC.SEC.INS 3.50% $863 13.0% $2,698 US 5R1 

DIRECT COST $25,527 $23,455 «4P QQO 

c 3VERHEAD AND PROFIT 25% $6,382 25% $5,864 $12 246 

SUBTOTAL $31.909 $29 319 

CONSTRUCTION COST 
c 
1 
.ma. ruMM          TOO 

AVC-59 

ECO-M39 
PREVIOUS EDITION MAY BE USED 
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# 

CONSTRUCTION COST ESTIMATE DATE PREPARED 
4/?/90 

SHEET       OF 
9          9 rHUdfcU 1 

USDB ENERGY STUDY 
BASIS FOR ESTIMATE 

COMPLETED) 
RY DESIGN) 
3N) 

LOCATION 
FORT LEAVENWORTH. KS 

X           CODE A (NO DESIGN 
(PRELIMINAI 
(FINAL DESI 

(SPECIFY^ 

CODEB 
ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP 
CODEC 
OTHER 

uriAWINlä NO. 
NONE 

ESTIMATOR 
MJM 

CHECKED BY 
MAW 

WATER HEATING HEATPUMPS 
QUANTITY MATERIAL LABOR TOTAL 

NO. 
UNITS 

UNIT 
MEAS 

PER 
.     UNIT 

TOTAL PER 
UNIT 

TOTAL COST 

BUILDING 475H. 20 TONS OF COOLING. 

FLUID COOLER LOCATED ON NORTH SIDE 

OF CASTLE. PUMP IN ROTUNDA 

MECHANICAL ROOM. COST ON A SQUARE 

FOOT BASIS. 6744 SOFT $3 $17.062 $2 $10.521 $27 58"? 

DEMOLISH EXISTING HVAC EQUIPMENT. 

COST ON A SQUARE FOOT BASIS. 6744 SOFT $1 $4.046 $4 046 

SUBTOTAL $17.062 $14.567 «"31   COO 

CONTINGENCY 10% 10% $1.706 10% $1.457 $3 1RT 

SUBTOTAL $18.768 $16.024 $34 7QP 

WORK COMP.TAX.SOC.SEC.INS 3.50% $657 13.0% $2 083 <fco 74fi 

DIRECT COST $19.425 $18.107 $T7 5*39 

OVERHEAD AND PROFIT 25% $4.856 25% $4.527 <tQ ooo 

SUBTOTAL $24.281 $22 634 

CONSTRUCTION COST 
tNla. I-UHM          150 
1AVC-59 

ECO-M39 
PREVIOUS EDITION MAY BE USED 
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LIGHTING   LEVELS 

ENERGY   CONSERVATION   OPPORTUNITY:     ECQ-E1 

# 

PURPOSE: 

This Energy Conservation Opportunity simulation (ECO-E1) analyzes energy savings 
associated with lighting level reduction. Project implementation may change existing 
light fixture layout and new motion detector installation. Project implementation will 
not affect any high security area light fixtures because of associated high and material 
labor costs. 

SCOPE: 

This ECO simulation removes or relocates existing light fixtures and installs motion 
detectors. The application of this project was considered for the following buildings: 

Building 450 
Building 463 
Building 464 
Building 465 
Building 466 
Building 472 

Building 473 
Building 474 
Building 475A 
Building 475B 
Building 475E 
Building 475H 

MODELING   TECHNIQUES; 

The modeling technique used to justify the existing light fixture removal or modification 
was the study of lighting energy usage measured in watts per square foot. Army 
Regulation No. 11-27, Section 3-8b; requires that during working hours, overhead 
lighting will be reduced to 50 foot-candles at work areas, and 10 or less foot-candles in 
nonworking areas as prescribed in DOD 4270.1-M. On the average, a lighting level of 
50 foot-candles uses about 1.5 watts per square foot. Based on this value, our studies 
show that USDB lighting levels are in general at or below this level. Original lighting 
design made extensive use of daylighting and kept artificial lighting to a minimum 
Therefore, USDB lighting levels cannot be efficiently reduced by removinq or 
modifying existing light fixtures. 

Motion sensor installation can be justified in some instances, but lighting use patterns 
affect potential savings. Some examples of potential savings are shown on page E1- 
3. The modeling technique for this portion is based on low security fixtures in low 
security areas. Payback times for fixtures in higher security areas are significantly 
longer because of higher labor and material costs. 

ECO-E1 PAGE E1-1 
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# 

ECO   IMPLEMENTATION: 

As discussed in the modeling technique section, fixture and lamp removal is not 
recommended, so no implementation of that option will be discussed. 

Motion sensor installation within a space includes the following: demolition of existing 
switch and associated circuitry; installation of a motion sensor and associated circuitry; 
and motion sensor calibration. Motion sensors should only be installed after study of 
lighting use patterns in that space. 

SUMMARY: 

We believe motion sensors can be installed at a good payback rate in conference-type 
rooms (may include chapels) where lighting loads are high and where the room may 
be unoccupied 30% of the time. 

Motion sensor installation is not recommended in office spaces because lighting loads 
are generally low. We do not recommend motion sensor installation in spaces that are 
considered high security because of higher labor costs associated with those spaces. 

Payback calculations for various rooms are shown on page E1-3. Only those rooms 
with SIR values greater than one are used in life cycle cost analysis. 

Sample calculation for typical room installations are shown on page E1-4. 

Life cycle cost analysis for this ECO is shown on page E1-5. 

EC°-E1 PAGE E1-2 



CALCULATION SHEET DATE 
Mar-90 

SHEET 
1 

OF 
1 

m 
PROJECT          USDB 

ENERGY SAVINGS OPPORTUNITY SURVEY 
BASIS FOR 

X 

CALCULATION 

HAND 
COMPUTER 
CONTRACTOR BID 

OTHER (SPECIFY^ 

LOCATION 
FORT LEAVENWORTH. KS 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

ECO MEASURE 
ECO-E1 

COMPUTED BY 
DJG 

CHECKED BY 
MAW 

BASED ON THE FOLLOWING INFORMATION: 
$200.62 FOR TYPICAL MOTION SENSOR INSTALLATION 
$0.0425 PER KWH ELECTRICITY COST 

11.16 25-YEAR DISCOUNT FACTOR 

BUILDING # 
AND ROOM TYPE 

LIGHTING 
WATTS 

ANNUAL 
NORMAL 
HOURS 

ANNUAL 
HOURS 
SAVED 

ANNUAL 
KWH 

SAVED 

ANNUAL 
SAVINGS 

PAYBACK 
IN YEARS 

SIR 

450 
CONFERENCE ROOM 

1280 2080 624 799 $33.96 5.9 1.9 

475A 
CONFERENCE ROOM 

640 2080 624 399 $16.96 11.8 0.9 

475A 
CHAPEL 

1620 2080 624 1011 $42.97 4.7 2.4 

475E 
CONFERENCE ROOM 

480 2080 624 300 $12.75 15.7 0.7 

475B 
CHAPEL 

1500 2080 624 936 $39.78 5.0 2.2 

475H 
CHAPEL 

800 2080 624 499 $21.21 9.5 1.2 

# 

TOTAL 
(SIR>1) 

5200 2080 624 3245 $137.91 8.7 1.3 

^^ 

ECO-E1 CALCULATION SHEET 
PAGE E1-3 
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CALCULATION SHEET 

PROJECT    USDB 
ENERGY SAVINGS OPPORTUNITY SURVEY 

LOCATION 
FORT LEAVENWORTH. KS 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

ECO MEASURE 
ECO-E1 

AVERAGE PAYBACK TIME FOR REPLACING EXISTING SWITCHES 

DATE 
Mar-90 

SHEET 
1 

OF 

BASIS FOR CALCULATION 

HAND 
COMPUTER 
CONTRACTOR BID 

OTHER (SPECIFY! 
COMPUTED BY 

DJG 
CHECKED BY 

MAW 

WITH INFRARED MOTION SENSORS FOR VARIOUS SPACER 

ALL COSTS ARE BASED ON MEANS CONSTRUCTION/DEMOLITION COST DATA 
ELECTRICITY COST FOR FORT LEAVENWORTH USDB IS $0.0425 PER KWH 

MOTION SENSOR INSTAI I ATION COST 
DEMO EXISTING SWITCH BOX 
DEMO 8' EMT WITH WIRING 
INSTALL 20', 3/4" EMT 
INSTALL 40', #12 CONDUCTORS 
INSTALL MOTION SENSOR 
TOTAL COST PER INSTALLATION 

$2.66 
$5.76 

$53.60 
$13.60 

$125.00 
$200.62 

POSSIBLE ENERGY SAVINGS FOR TYPICAI CONFERENCE ROOM 
LIGHTING LOAD 720 WATTS 
ANNUAL LIGHTING TIME 3750 HOU RS 
ANNUAL COST @ $0.0425 PER KWH $114.75 
ANNUAL SAVINGS IF LIGHTS ARE OFF 30% OF TIME $34 43 
COST OF INSTALLATION $200 62 
PAYBACK TIME 5.8 YEARS 

POSSIBLE ENERGY SAVINGS FOR TYPICAI SMALL OFFICE ROOM 
LIGHTING LOAD 320 WATTS 
ANNUAL LIGHTING TIME 3750 HOURS 
ANNUAL COST @ $0.0425 PER KWH $51 00 
ANNUAL SAVINGS IF LIGHTS ARE OFF 25% OF TIME $12 75 
COST OF INSTALLATION $200 62 
PAYBACK TIME 15.7 YEARS 

NOTE: SAVINGS ARE VERY DEPENDENT ON SEVERAL ITEMS, WHICH INCLUDE THE FOLLOWING" 
1) CURRENT PRACTICES IN SWITCHING LIGHTS OFF. IF PEOPLE NORMALLY TURN LIGHTS OFF WHEN NOT 
IN USE, ENERGY SAVINGS WILL BE MINIMAL. 
2) AMOUNT OF TIME THAT LIGHTS WILL NOT BE IN USE. THE ABOVE ESTIMATES MAY VARY 
AND ACTUAL SAVINGS WILL FLUCTUATE ACCORDINGLY. 

ECO-E1 CALCULATION SHEET PAGE E1-4 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   " 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOE1 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1QX.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

$ 802. 
$ 48. 
$ 44. 
$ 805. 

-$ 0. 
$ 805. 

FUEL 
UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUAL $ 
SAVINGS(3) 

DISCOUNT 
FACTOR(4) 

DISCOUNTED 
SAVINGS(5) 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

$ 
$ 
$ 
$ 
$ 

12.44 
.00 
.00 

4.08 
.00 

11. 
0. 
0. 
0. 
0. 

$ 
$ 
$ 
$ 
$ 

137. 
0. 
0. 
0. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

1529. 
0. 
0. 
0. 
0. 

F. TOTAL 11. 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3A1) 

137. 

11.65 

1529. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

$ 0 

$ 0. 

$ 0. 

505. 
D. PROJECT NON ENERGY QUALIFICATION TEST 

(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 
A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR - (2F5+3D1 )/1 F)=   
C IF3D1BIS = >1 GOTOITEM4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

(SIR)=(5/1F)= 1.90 

137. 

1529. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 5.88 

ECO-E1 PAGEE1-5 
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ENERGY   EFFICIENT   LIGHTING   SYSTEMS 

ENERGY   CONSERVATION   OPPORTUNITY:     ECO-F9 

# 

PURPOSE: 

This Energy Conservation Opportunity simulation (ECO-E2) analyzes energy savings 
associated with converting existing lighting systems to energy efficient lighting 
systems. Project implementation may include component replacement in existing 
lighting systems to energy efficient units or a complete changeover to more efficient 
light sources. 

SCOPE: 
This ECO simulation replaces existing light fixture components with efficient units and 
replaces inefficient light source systems with efficient light source systems. The 
application of this project was considered for the following buildings: 

Building 450 Building 475A 
Building 463 Building 475 B 
Building 464 Building 475C 
Building 465 Building 475D 
Building 466 Building 475E 
Building 472 Building 475F 
Building 473 Building 475G 
Building 474 Building 475H 
Building 475 

MODELING   TECHNIQUES- 

The modeling technique used to justify light fixture component replacement was based 
on the removal of the existing light fixture component and replacement with a more 
efficient unit. Currently, USDB personnel are replacing 40w fluorescent lamps with 
34w fluorescent lamps. Energy savings associated with the lamp change are not 
totally reallized until the existing ballasts are replaced with energy efficient units. 

The modeling technique used to justify light source conversion was based on the 
removal of the existing incandescent lamp and replacement with a new fluorescent 
adapter and lamp. 

Conversion to HID lamp sources was not investigated due to the extremely high first 
costs associated with the installation of HID light fixtures. 

ECO-E2 PAGE E2-1 



ECO   IMPLEMENTATION- 

PffjPPj:  ECO implementation will include ballast and lamp replacement in existina 
light fixtures with high efficiency units as maintenance requires. e   eni     existmg 

°Pti(?n .2: , Existing incandescent sources will be replaced with fluorescent lamD 
conversion kits and will be mounted in existing light fixtures. ""orescent lamp 

SUMMARY: 

^&ll^?TjStoä incandescent/fluorescent light source conversion by building 

Option 1 probable construction cost has been calculated on page E2-3 Based on 
ln0rovffUfreS' T ,\ec

1
omm

l
end tha* listing lighting components be replaced with 

energy eff.aent models only as existing components fail. This can be done durinq 
regular lighting maintenance by USDB maintenance personnel. 9 

(A? 2A Probable construction cost has been calculated on page E2-4. Field work 
.nd.cated that mcandescent fixtures are used on a regular basis only in build inei 475A 
stairwell. We recommend replacement of these fixtures. 9 

Life cycle costs associated with this ECO are shown on page E2-5. 

Building 
Number 

475A 

MBTU/Yr. 
Savings 

8 

Energy 
Savings 

$100 

Project 
Cost 

$131 

Simple 
Payback 

1.24 

Savings to 
Invest 
Ratio 
9.00 

Table E2.1 

ECO-E2 
PAGE E2- 2 
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A 

CALCULATION SHEET DATE 
Mar-90 

SHEET       OF 
1                  1 

PROJECT       USDB 
ENERGY SAVINGS OPPORTUNITY SURVEY 

BASIS FOR CALCULATION 

LOCATION 
FORT LEAVENWORTH. KS 

X         HAND 
COMPUTER 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

CONTRACTOR BID 
OTHER SPECIFY) 

ECO MEASURE 
ECO-E2 

COMPUTED BY 
DJG 

CHECKED BY 
MAW 

AVERAGE PAYBACK TIME FOR RELAMPING AND RFRAI 1 ASTINfi Fl liriRPSrPMT 1 IftHT FlYTlinpes 

ALL COSTS ARE BASED ON MEANS CONSTRUCTION/DEMOLITION COST DATA 

ELECTRICITY COST FOR FORT LEAVENWORTH USDB IS $0.0425 PER KWH 

ASSUME FIXTURES ARE ON FOR 365 DAYS x 12 HOURS PER DAY = 4380 HOURS PER YEAR 

2 LAMP FLUORESCENT I IfiHT FIXTIIRF 

COST TO REBALLAST LIGHT FIXTURE 
COST TO RELAMP LIGHT FIXTURE WITH 34W LAMPS $9.25 x 2 = 
TOTAL COST PER FIXTURE 

$58.00 
$18.50 
$76.50 

ELECTRICITY SAVINfiS 
8W PER LAMP x 2 LAMPS PER FIXTURE 

$0.0425 PER KWH x 0.016 KWH x 4380 HRS 

SIMPLE PAYBACK 
TOTAL COST PER FIXTURE 
ELECTRICITY SAVINGS PER YEAR 
SIMPLE PAYBACK IN YEARS 

4 LAMP FLUORESCENT I IfiHT FIXTI IRF 

= 16W PER FIXTURE PER HOUR 
=    0.016 KWH PER FIXTURE 
= $2.98 PER YEAR 

$76.50 
$2.98 

25.7 

COST TO REBALLAST LIGHT FIXTURE $58.00 x 2 =     $116.00 
COST TO RELAMP LIGHT FIXTURE WITH 34W LAMPS $9.25 x 4 =      $37.00 
TOTAL COST PER FIXTURE $153 00 

ELECTRICITY SAVINGS 
8W PER LAMP x 4 LAMPS PER FIXTURE 

$0.0425 PER KWH x 0.032 KWH x 4380 HRS 

SIMPLE PAYBACK 
TOTAL COST PER FIXTURE 
ELECTRICITY SAVINGS PER YEAR 
SIMPLE PAYBACK IN YEARS 

. 32W PER FIXTURE PER HOUR 
:    0.032 KWH PER FIXTURE 
$5.97 PER YEAR 

$153.00 
$5.97 

25.6 

ECO-E2 CALCULATION SHEET PAGE E2- 3 
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CALCULATION SHEET 

PROJECT   USDB 
 ENERGY SAVINGS OPPORTUNITY SURVEY 
LOCATION 

FORT LEAVEN WORTH. KS 
ARCHITECT/ENGINEER 
 CLARK RICHARDSON & BISKUP 
ECO MEASURE 

ECO-E2 

DATE 
Mar-90 

SHEET 
1 

OF 

BASIS FOR CALCULATION 

COMPUTED BY 
 DJG 

HAND 
"COMPUTER 
CONTRACTOR BID 

OTHER (SPECIFY) 
CHECKED BY 

MAW 

CALCULATIONS FOR RETROFITTING INCANDESCENT FIXTURES TO FLUORESCENT FIXTURES 
BUILDING 475A STAIRWELL 

ALL COSTS ARE BASED ON MEANS CONSTRUCTION/DEMOLITION COST DATA 

ELECTRICITY COST FOR FORT LEAVENWORTH USDB IS $0.0425 PER KWH 

ASSUME FIXTURES ARE ON FOR 365 DAYS x 24 HOURS PER DAY = 8760 HOURS PER YEAR 

DESCRIPTION 

ADAPTER BALLAST 
13W DOUBLE TWIN TUBE FLUORESCENT LAMP 
LABOR 
TOTAL 

NUMBER 
(EACH) 

6 

INSTALLED 
COST 

$11.00 
$5.84 
$3.75 

TOTAL 
COST 

$66 
$35 
$23 

$124 

ENERGY 
USE(W) 

13 

TOTAL 
ENERGY USE 

18 
78 

0.096KW 

EXISTING ELECTRICITY USAGE = 6 LAMPS x 60W PER LAMP = 360 W OR .36KW/H 
NEW ELECTRICITY USAGE = 0.096 KW/H 
TOTAL ELECTRICTY SAVED = 0.36 KW/H - 0.096 KW/H = 0.264 KW/H 

YEARLY SAVINGS = 0.264 KW/H x $0.0425 /KWH x 8760 HOURS/YEAR . $98.29 PER YEAR 

ECO-E2 CALCULATION SHEET 
PAGE E2- 4 
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$ 124. 
$ 7. 
$ 7. 
$ 124. 
$ 0. 
$ 124. 

LIFE CYCLE COST ANALYSIS SUMMARY STUDY: USDBAE 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID   1.035 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   7 CENSUS: 2 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOE2 
ANALYSIS DATE:    03-23-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

UNIT COST     SAVINGS ANNUAL $ DISCOUNT DISCOUNTED 
FUEL $/MBTU(1)       MBTU/YR(2) SAVINGS(3)       FACTOR(4) SAVINGS(5) 

A. ELECT $ 12.44 8. $ 100. 11.16 1116. 
B- DIST $ .00 0. $ 0. 17.19 0. 
C. RESID $ .00 0. $ 0. 17.12 0 
D. NATG $ 4.08 0. $ 0. 16.15 0 
E.COAL $ .00 0. $ 0. 13.92 0. 

F- TOTAL 8. $ 100. $ 1116. 

3. NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) $ o 
(1) DISCOUNT FACTOR (TABLE A) 11.65 
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ 0. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) $ 0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 368. 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF 3D1B IS = > 1 GO TO ITEM 4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 100. 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 1116. 

6. DISCOUNTED SAVINGS RATIO (SIR)=(5/1F)= 9 00 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 1.24 

ECO-E2 pAGE E2_ 5 
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• ENERGY   EFFICIENT   MOTORS 

ENERGY   CONSERVATION   OPPORTUNITY:     ECO-E3 

PURPOSE: 

This Energy Conservation Opportunity simulation (ECO-E3) analyzes energy savings 
in replacing inefficient motors with energy efficient motors. This project includes 
investigating any power factor charges the USDB is charged. 

• 

SCOPE: 

This ECO simulation (ECO-E3) determines motor sizes that can be replaced to 
conserve electricity. This project also determines methods of power factor reduction if 
the USDB pays a high power factor penalty. The application of this project was 
considered for the following buildings: 

Building 463 
Building 464 
Building 465 
Building 472 
Building 473 
Building 474 

Building 
Building 
Building 
Building 
Building 

475 
475C 
475D 
475F 
475G 

O 

MODELING   TECHNIQUES- 

The Fort Leavenworth USDB power supplier (KPL Gas Service) was contacted. The 
supplier confirmed that Fort Leavenworth would be charged a power factor penalty 
but added that the Fort maintains a power factor of near 100% (or 1) and has not been 
charged a power factor penalty in the past. Therefore, no changes are required in the 
USDB power factor. 

The modeling technique used to justify motor replacement with high efficiency motors 
was based on the removal of existing low efficiency motors, replacing them with high 
efficiency motors, and analyzing energy saved per year based on estimated running 
time. A sample Life Cycle Cost analysis showing how the SIR'S were calculated on 
each individual motoris included on page E3-21. 

ECO   IMPLEMENTATION: 

ECO implementation will include removal of motors and replacement with hiqh 
efficiency motors. 

ECO-E3 PAGE E3-1 
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SUMMARY: 

Because the Fort Leavenworth complex power factor is nearly 100% (or 1) at all times, 
no power factor correction is recommended. 

Average efficiencies and energy savings for various motor sizes and their associated 
payback times are shown on page E3-3. 

Efficiency and watt loss data for various motor sizes are shown on page E3-4. 

Energy savings, SIR'S, and payback times for various motors in USDB buildings are 
shown on pages E3-5 and E3-6. 

Installation costs for various motor sizes are shown on pages E3-7 to E3-19. 

Life cycle cost analysis for this ECO is shown on page E3-20. Only those motors with 
an SIR of greater than one are included in the analysis. 

RECOMMENDATIONS 

We recommend replacement of all motors listed on pages E3-5 and E3-6 where 
calculated SIR values are greater than one. All of the motors listed on those pages are 
nearing the end of efficient life. Therefore, we recommend that all new motors 
installed at the USDB during regular maintenance and replacement be high efficiency 
motors. 

ECO-E3 PAGE E3_2 



m AVERAGE EFFICIENCIES AND ENERGY SAVINGS FOR 
VARIOUS MOTOR SIZES 

STANDARD VS HIGH EFFICIENCY 
PAYBACKS FOR REPLACING AN EXISTING MOTOR 

HORSE- 
POWER 

STANDARD 
MOTOR 

EFFICIENCY 

HIEFF 
MOTOR 

EFFICIENCY 

STANDARD 
MOTOR 

WATT LOSS 

HIEFF 
MOTOR 

WATT LOSS 

WATT 
LOSS 

DIFFERENCE 

INSTALLED 
HI EFF MTR 

COST 
1 76.5 84.0 229 142 87 $420 

1.5 78.5 85.5 306 190 117 $442 
2 80.8 86.5 355 233 122 $466 
3 79.9 88.5 563 291 272 $582 
5 83.1 89.5 759 438 321 $644 

7.5 83.8 90.2 1082 608 474 $820 
10 85.0 90.2 1316 811 506 $966 
15 86.5 91.7 1746 1013 734 $1,255 
20 87.5 93.0 2131 1123 1008 $1,527 
25 88.0 93.0 2543 1404 1139 $1,780 
30 88.1 93.0 3023 1685 1338 $2,030 
40 89.4 93.6 3538 2040 1498 $2,623 
50 90.4 94.1 3961 2339 1622 $3,232 

# 

HORSE- 
POWER 

8760 HOURS 5000 HOURS 

ENERGY 
SAVINGS 

COST 
SAVINGS 

SIMPLE 
PAYBACK 

SIR ENERGY 
SAVINGS 

COST 
SAVINGS 

SIMPLE 
PAYBACK 

SIR 

1 763 $32 13.0 0.9 435 $19 22.7 0.5 
1.5 1,022 $43 10.2 1.1 584 $25 17.8 0.6 

2 1,066 $45 10.3 1.1 608 $26 18.0 0.6 
3 2,384 $101 5.7 1.9 1,361 $58 10.1 1.1 
5 2,812 $119 5.4 2.0 1,605 $68 9.4 1.2 

7.5 4,150 $176 4.6 2.4 2,369 $101 8.1 1.4 
10 4,432 $188 5.1 2.2 2,530 $108 9.0 1.2 
15 6.426 $273 4.6 2.4 3.668 $156 8.1 1.4 
20 8,834 $375 4.1 2.7 5,042 $214 7.1 1.5 
25 9,981 $424 4.2 2.6 5,697 $242 7.4 1.5 
30 11,725 $498 4.1 2.7 6,692 $284 7.1 1.5 
40 13,120 $558 4.7 2.3 7,489 $318 8.2 1.3 
50 14,212             $604 5.4 2.1 8,112 $345 9.4 1-2 

HORSE- 
POWER 

4380 HOURS 2920 HOURS 

ENERGY 
SAVINGS 

COST 
SAVINGS 

SIMPLE 
PAYBACK 

SIR ENERGY 
SAVINGS 

COST 
SAVINGS 

SIMPLE 
PAYBACK 

SIR 

1 381 $16 25.9 0.4 254 $11 38.9 0.3 
1.5 511 $22 20.3 0.5 341 $14 30.5 0.4 

2 533 $23 20.6 0.5 355 $15 30.9 0.4 
3 1,192 $51 11.5 1.0 795 $34 17.2 0.6 
5 1,406 $60 10.8 1.0 937 $40 16.2 0.7 

7.5 2,075 $88 9.3 1.2 1,383 $59 13.9 0.8 
10 2,216 $94 10.3 1.1 1,477 $63 15.4 0.7 
15 3,213 $137 9.2 1.2 2,142 $91 13.8 0.8 
20 4,417 $188 8.1 1.4 2,945 $125 12.2 0.9 
25 4,991 $212 8.4 1.3 3.327 $141 12.6 0.9 
30 5,862 $249 8.1 1.4 3,908 $166 12.2 0.9 
40 6,560 $279 9.4 1.2 4,373 $186 14.1 0.8 
50             7,106 $302 10.7 1.0            4,737 $201 16.1 0.7 

25 YEAR DISCOUNT FACTOR =11.16 ELECTRICITY COST = 4.25C/KWH 

ECO-E3 PAGE E3-3 
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THESE GRAPHS ARE BASED ON INFORMATION PUBLISHED BY 
RELIANCE ELECTRIC CORPORATION. 
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CALCULATION SHEET DATE 
Mar-90 

SHEET 
1 

OF 
9 

A 
PROJECT          USDB 

ENERGY SAVINGS OPPORTUNITY SURVFY 
BASIS FOR CALCULATIO 

HAND 

N 

RBID 
»ECIFY) 

• 
LOCATION 

FORT LEAVENWORTH. KS 
X 

COMPUTER 
CONTRACTO ARCHITECT/ENGINEER 

CLARK RICHARDSON & BISKUP OTHER (Sf 
ECO MEASURE 

ECO-E3 
COMPUTED BY 

DJG 
CHECKED BY 

MAW 
.. 

BUILDING # AND 
MOTOR DESCRIPTION 

HP OPER. 
HOURS/ 
YEAR 

SAVINGS 
PER YEAR 

MBTU'S 

SAVINGS 
PER YEAR 
DOLLARS 

INSTALLED 
COST 

SIR PAYBACK 
YEARS 

BUILDING 463 
FAN 

1.5 4380 1.7 $21.15 $442 0.5 20.9 

BUILDING 463 
CONDENSING UNIT 

5 4380 4.8 $59.71 $644 1.0 10.8 

BUILDING 464 
FAN 

1.5 4380 1.7 $21.15 $442 0.5 20.9 

BUILDING 464 
FAN 

1.5 4380 1.7 $21.15 $442 0.5 20.9 

BUILDING 465 
COMPRESSOR 

5 5000 5.5 $68.42 $644 1.2 9.4 

BUILDING 465 
COMPRESSOR 

5 5000 5.5 $68.42 $644 1.2 9.4 

BUILDING 465 
COLD WATER PUMP 

1.5 4380 1.7 $21.15 $442 0.5 20.9 

BUILDING 465 
HOT WATER PUMP 

7.5 4380 7.1 $88.32 $820 1.2 9.3 

BUILDING 465 
AIR HANDLING UNIT 

2 4380 1.8 $22.39 $466 0.5 20.8 0 BUILDING 465 
AIR HANDLING UNIT 

1 4380 1.3 $16.17 $420 0.4 26.0 

BUILDING 465 
AIR HANDLING UNIT 

1 4380 1.3 $16.17 $420 0.4 26.0 

BUILDING 472 
HOT WATER PUMP 

3 4380 4.1 $51.00 $582 1.0 11.4 

BUILDING 472 
FAN 

1.5 4380 1.7 $21.15 $442 0.5 20.9 

BUILDING 473 
HOT WATER PUMP 

3 4380 4.1 $51.00 $582 1.0 11.4 

BUILDING 473 
HOT WATER PUMP 

5 4380 4.8 $59.71 $644 1.0 10.8 

BUILDING 474 
BOILER FEED PUMP 

40 8760 44.8 $557.31 $2,623 2.4 4.7 

BUILDING 474 
FAN 

10 8760 15.1 $187.84 $966 2.2 5.1 

BUILDING 474 
FAN 

10 8760 15.1 $187.84 $966 2.2 5.1 

BUILDING 474 
FAN 

10 8760 15.1 $187.84 $966 2.2 5.1 

( 
3UILDING 474 
CONDENSATE PUMP 

10 8760 15.1 $187.84 $966 2.2 5.1 

1 
( 
3UILDING 474 
CONDENSATE PUMP 

10 8760 15.1 $187.84 $966 2.2 5.1 

{ 3UILDING 474 
MR COMPRESSOR 

3 8760 8.1 $100.76 $582 1.9 5.8 

E 3UILDING 474 
MR COMPRESSOR 

25 8760 34.1 $424.20 $1,780 2.7 4.2 

A: »5-YEAR DISCOUNT FACTOR= 11.16 
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CALCULATION SHEET DATE 
Mar-90 

SHEETOF 
2               2 

PROJECT          USDB 
ENERGY SAVINGS OPPORTUNITY SURVEY 

BASIS FOR ( 

X 

CALCULATION 

HAND 
COMPUTER 
CONTRACTOR BID 

OTHER (SPECIFY! 

LOCATION 
FORT LEAVENWORTH. KS 

ARCHITECT/ENGINEER 
CLARK RICHARDSON & BISKUP 

ECO MEASURE 
ECO-E3 

COMPUTED BY 
DJG 

CHECKED BY 
MAW 

BUILDING« AND 
MOTOR DESCRIPTION 

HP OPER. 
HOURS/ 

YEAR 

SAVINGS 
PER YEAR 

MBTU'S 

SAVINGS 
PER YEAR 
DOLLARS 

INSTALLED 
COST 

SIR PAYBACK 
YEARS 

BUILDING 475 
ROTUNDA CONDENSING UNIT 

3 4380 4.1 $51.00 $582 1.0 11.4 

BUILDING 475 
ROTUNDA CONDENSING UNIT 

7.5 4380 7.1 $88.32 $820 1.2 9.3 

BUILDING 475C 
FAN 

5 4380 4.8 $59.71 $644 1.0 10.8 

BUILDING 475C 
FAN 

5 4380 4.8 $59.71 $644 1.0 10.8 

BUILDING 475D 
FAN 

5 4380 4.8 $59.71 $644 1.0 10.8 

BUILDING 475D 
FAN 

5 4380 4.8 $59.71 $644 1.0 10.8 

BUILDING 475F 
FAN 

5 4380 4.8 $59.71 $644 1.0 10.8 

BUILDING 475F 
FAN 

5 4380 4.8 $59.71 $644 1.0 10.8 

BUILDING 475G 
FAN 

5 4380 4.8 $59.71 $644 1.0 10.8 

BUILDING 475G 
FAN 

5 4380 4.8 $59.71 $644 1.0 10.8 

IUIAL 
(SiR>-n 

248 $3,085.00 $20,929 1.6 6.8 

25-YEAR DISCOUNT FACTOR= 11.16 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
16-Mar-90 

SHEET   1   OF   1 

ENERGY SAVING OPPORTUNITY SURVEY 
BASIS FOR ESTIMATE 

An LOCATION                                                                     ■  
FORT LEAVENWORTH. KANSAS 

X CODE A (NO DESIGN COMPI FTPm vpp 
ARCHITECT/ENGINEER 

CLARK. RICHARSON. & BISKUP 
CODEC (FINAI  nFRIRM) 
OTHFR /RPFCIFV\ 

uriMvviiNU rvvj. 

1 HORSEPOWER MOTOR REPLACE 
ESTIMATOR 

DJG 
CHECKED BY 

MAW 
/ UUMIN HIT 

NO.      UNIT 
UNITS   MEAS 

PER 
.     UNIT 

LABOR 
TOTAL PER 

UNIT 

MATERIAL 
TOTAL 

TOTAL 
COST 

_— 

MOTOR REMOVAL 1    EA $44.00 $44 $0 

1 HP ENERGY EFFICIENT MOTOR EA $40.00 $40 $148.00 $148 

MOTOR CONNECTION EA $23.00 $23 $3.15 $3 

SUBTOTAI $107 $151 $95fl 

CONTINGENCY 10% $11 10% $15 t?fi 

$118 $166 

WORK COMP. SOC. SEC INS.. TAXES 13.50% $16 3.50% $6 

DIRECT COST $134 $172 $306 

OVERHEAD & PROFIT 
25 0% 

^ CONSTRUCTION COST 

V 
SIOH 

10 0%. 

TOTAL PROJECT COST 
f*j° 

^L NG. FORM         150                                  
1AVC-59 

ECO-E3 
PAGE E3-7 



CONSTRUCTION COST ESTIMATE 

PROJECT 

DATE PREPARED 
3/16/90 

SHEET   1   OF   1 

LOCATION 
ENERGY SAVING OPPORTUNITY SURVEY 

FORT LEAVENWORTH. KANSAS 
ARCHITECT/ENGINEER 

CLARK. RICHARSON. & BISKUP 
DRAWING NO. 

1.5 HORSEPOWER MOTOR REPLACE 

MOTOR REMOVAL 

ESTIMATOR 

BASIS FOR ESTIMATE 

CODE A (NO DESIGN COMPLETED) 
CODE B (PRELIMINARY DESIGN) 
CODEC (FINAL DESIGN) 
OTHER fSPECIFYT 

QUANTITY 
NO. 

UNITS 

1.5 HP ENERGY EFFICIENT MOTOR 

MOTOR CONNECTION 

SUBTOTAL 

CONTINGENCY 

WORK COMP. SOC. SEC. INS.. TAXES 

DIRECT COST 

UNIT 
MEAS 

EA 

EA 

EA 

A 
OVERHEAD & PROFIT 

CONSTRUCTION COST 

SIOH 

DJG 
LABOR 

PER 
UNIT 

$44.00 

TOTAL 

$40.00 

$23.00 

10% 

13.50%, 

TOTAL PROJECT COST 

ENG. FORM 
1AVC-59 

150 

CHECKED BY 
MAW 

MATERIAL 
PER 
UNIT 

$44 

$40 

$23 

$107 

$11 

$118 

$16 

$134 

$162.00 

$3.15 

10% 

3.50% 

TOTAL 

_$0 

$162 

$3 

$165 

$17 

$182 

$6 

$188 

25.0% 

10.0% 

TOTAL 
COST 

$44 

$202 

$26 

$272 

$27 

$299 

$22 

$322 

$80 

$402 

$40 

$442 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
3/16/90 

SHEET   1   OF   1 

PROJECT 
ENERGY SAVING OPPORTUNITY SURVEY 

BASIS FOR ESTIMATE 

LOCATION 
FORTLEAVENWORTH. KANSAS 

X CODE A (NO DESIGN COMPLETED) 
CODEB (PRELIMINARY DESIGN) 

ARCHITECT/ENGINEER 
CLARK. RICHARSON. & BISKUP 

CODEC (FINAL DESIGNS 
OTHER (SPECIFY} 

DRAWING NO. 
2 HORSEPOWER MOTOR REPLACE 

ESTIMATOR 
DJG 

CHECKED BY 
MAW 

QUANTITY LABOR MATERIAL TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

MOTOR REMOVAL 1 EA $44.00 $44 $0 $44 

2 HP ENERGY EFFICIENT MOTOR 1 EA $40.00 $40 $177.00 $177 $217 

MOTOR CONNECTION 1 EA $23.00 $23 $3.15 $3 $26 

SUBTOTAL $107 $180 $287 

CONTINGENCY 10% $11 10% $18 $29 

$118 $198 $316 

WORK COMP. SOC. SEC. INS.. TAXES 13.50% $16 3.50% $7 $23 

DIRECT COST $134 $205 $339 

OVERHEAD & PROFIT 25.0% $85 

CONSTRUCTION COST $423 

SIOH 10.0% $42 

TOTAL PROJECT COST $466 

l 
1 
ENG. FORM         150 
AVC-59 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
3/16/90 

SHEET   1   OF   1 

PHUJtUI 
ENERGY SAVING OPPORTUNITY SURVEY 

BASIS FOR ESTIMATE 

A LOCATION 
FORT LEAVENWORTH. KANSAS 

X CODE A (NO DESIGN COMPLETED! w CODE B (PRFI IMINARYOFSirsNI) 
ARCHITECT/ENGINEER 

CLARK. RICHARSON. & BISKUP 
CODE C (FINAL DFSIfiN) 
OTHER (SPECIFY! 

UHAWING NO. 
3 HORSEPOWER MOTOR REPLACE 

ESTIMATOR 
DJG 

CHECKED BY 
MAW 

QUANTITY LABOR MATERIAL TOTAL 
NO. 

UNITS 
UNIT 

MEAS 
PER 

.     UNIT 
TOTAL PER 

UNIT 
TOTAL COST 

MOTOR REMOVAL 1 EA $44.00 $44 $0 $44 

3 HP ENERGY EFFICIENT MOTOR 1 EA $40.00 $40 $245.00 $245 $285 

MOTOR CONNECTION 1 EA $28.00 $28 $3.70 $4 $32 

SUBTOTAL $112 $249 $361 

CONTINGENCY 10% $11 10% $25 $36 

$123 $274 $397 

WORK COMP. SOC. SEC. INS.. TAXES 13.50% $17 3.50% $10 $26 

DIRECT COST $140 $283 $423 

OVERHEAD & PROFIT 25.0% $106 

A CONSTRUCTION COST $529 W 
SIOH 10.0% $53 

TOTAL PROJECT COST $582 

Mr :NG. FORM         150 
1AVC-59 
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CONSTRUCTION COST ESTIMATE 

PROJECT 
ENERGY SAVING OPPORTUNITY SURVEY 

DATE PREPARED 
3/16/90 

LOCATION 
FORT LEAVENWORTH. KANSAS 

ARCHITECT/ENGINEER 
CLARK. RICHARSON. & BISKUP 

DRAWING NO. 
5 HORSEPOWER MOTOR REPLACE 

MOTOR REMOVAL 

5 HP ENERGY EFFICIENT MOTOR 

ESTIMATOR 

BASIS FOR ESTIMATE 

SHEET   1   OF   1 

CODE A (NO DESIGN COMPLETED) 
    CODE 8 (PRELIMINARY DESIGN) 
    CODE C (FINAL DESIGN) 

OTHER (SPECIFY) 

QUANTITY 
NO. 

UNITS 

MOTOR CONNECTION 

SUBTOTAL 

CONTINGENCY 

WORK COMP. SOC. SEC. INS.. TAXES 

DIRECT COST 

# 

OVERHEAD & PROFIT 

CONSTRUCTION COST 

UNIT 
MEAS. 

DJG 
LABOR 

PER 
UNIT 

EA        $44.00 

EA 

EA 

SIOH 

TOTAL PROJECT COST 

$40.00 

$28.00 

10% 

TOTAL 

13.50% 

ENG. FORM 
1AVC-59 

150 

$44 

$40 

$28 

$112 

$11 

$123 

$17 

CHECKED BY 
MAW 

MATERIAL 
PER 
UNIT 

TOTAL 

$285.00 

$3.70 

10% 

3.50% 

$140 

$0 

$285 

J4 

$289 

$29 

$318 

$11 

$329 

25.0% 

10.0% 

TOTAL 
COST 

$44 

$325 

$32 

$401 

$40 

$441 

$28 

$469 

$117 

$586 

$59 

$644 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
3/16/90 

SHEET   1   OF   1 

PHOJhCI 
ENERGY SAVING OPPORTUNITY SURVEY 

BASIS FOR ESTIMATE 

LOCATION 
FORT LEAVENWORTH. KANSAS 

X               CODE A (NO DESIGN COMPI FTFD) 
CODE B (PRELIMINARY nFRIfilM) 

ARCHITECT/ENGINEER 
CLARK. RICHARSON. & BISKUP 

CODEC (FINAL DESIGN) 
OTHER (SPECIFY! 

UHAWING NO. 
7.5 HORSEPOWER MOTOR REPLACE 

ESTIMATOR 
DJG 

CHECKED BY 
MAW 

QUANTITY LABOR MATERIAL TOTAL 
NO. 

UNITS 
UNIT 

MEAS 
PER 

.     UNIT 
TOTAL PER 

UNIT 
TOTAL COST 

MOTOR REMOVAL 1 EA $44.00 $44 $0 $44 

7.5 HP ENERGY EFFICIENT MOTOR 1 EA $43.00 $43 $388.00 $388 $431 

MOTOR CONNECTION 1 EA $33.00 $33 $4.40 $4 $37 

SUBTOTAL $120 $392 $512 

CONTINGENCY 10% $12 10% $39 $51 

$132 $432 $564 

WORK COMP. SOC. SEC. INS.. TAXES 13.50% $18 3.50% $15 $33 

DIRECT COST $150 $447 $597 

OVERHEAD & PROFIT 25.0% $149 

CONSTRUCTION COST $746 

SIOH 10.0% $75 

TOTAL PROJECT COST $820 

ENG. FORM         150 
1AVC-59 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
3/16/90 

SHEET   1   OF   1 

FHUJLG 1 
ENERGY SAVING OPPORTUNITY SURVEY 

BASIS FOR ESTIMATE 

LOCATION 
TORT LEAVENWORTH. KANSAS 

X CODE A (NO DESIGN COMPLETED^ 
CODE B (PP.FI IMINABY nPsirsM) 

ARCHITECT/ENGINEER 
CLARK. RICHARSON. & BISKUP 

CODE C (FINAL DFfilfiN) 
OTHER fRPFr.IFY^ 

UHAWINÜ NO. 
10 HORSEPOWER MOTOR REPLACE 

ESTIMATOR 
DJG 

CHECKED BY 
MAW 

QUANTITY LABOR MATERIAL TOTAL 
NO. 

UNITS 
UNIT 

MEAS 
PER 

.     UNIT 
TOTAL PER 

UNIT 
TOTAL COST 

MOTOR REMOVAL 1 EA $44.00 $44 $0 $44 

10 HP ENERGY EFFICIENT MOTOR 1 EA $45.00 $45 $468.00 $468 $513 

MOTOR CONNECTION 1 EA $43.00 $43 $4.40 $4 $47 

SUBTOTA! $132 $472 $604 

CONTINGENCY 10% $13 10% $47 $60 

$145 $520 $665 

WORK COMP. SOC. SEC, INS.. TAXES 13.50% $20 3.50% $18 $38 

DIRECT COST $165 $538 $703 

OVERHEAD & PROFIT 25.0% $176 

CONSTRUCTION COST $878 

SIOH 
10.0% $88 

TOTAL PROJECT COST $966 

ENG. FORM         150 
1AVC-59 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
3/16/90 

SHEET   1   OF   1 

PHUJhU 1 
ENERGY SAVING OPPORTUNITY SURVEY 

BASIS FOR ESTIMATE 

LOCATION 
FORT LEAVENWORTH. KANSAS 

X CODE A (NO DESIGN COMPLETED* 
CODE B (PRFI IMINARY nPSinW) 

ARCHITECT/ENGINEER 
CLARK. RICHARSON. & BISKUP 

CODE C (FINAL DESIGN) 
OTHER (SPECIFY* 

DRAWING NO. 
15 HORSEPOWER MOTOR REPLACE 

ESTIMATOR 
DJG 

CHECKED BY 
MAW 

QUANTITY LABOR MATERIAL TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

MOTOR REMOVAL 1 EA $44.00 $44 $0 $44 

15 HP ENERGY EFFICIENT MOTOR 1 EA $57.00 $57 $625.00 $625 $682 

MOTOR CONNECTION 1 EA $55.00 $55 $5.65 $6 $61 

SUBTOTAL $156 $631 $787 

CONTINGENCY 10% $16 10% $63 $79 

$172 $694 $865 

WORK COMP. SOC. SEC. INS.. TAXES 13.50% $23 3.50% $24 $47 

DIRECT COST $195 $718 $913 

OVERHEAD & PROFIT 25.0% $228 

CONSTRUCTION COST $1 141 

SIOH 10.0% $114 

TOTAL PROJECT COST $1 255 

' 

ENG. FORM         150 
1AVC-59 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
3/16/90 

SHEET   1   OF   1 

PHOJhUI 
ENERGY SAVING OPPORTUNITY SURVEY 

BASIS FOR ESTIMATE 

LOCATION 
FORT LEAVENWORTH. KANSAS 

X CODE A (NO DESIGN COMPLETED* 
CODE B /PRELIMINARY npsirsNn 

ARCHITECT/ENGINEER 
CLARK. RICHARSON. & BISKUP 

CODE C (FINAL DESIfiN) 
OTHER /SPECIFY* 

UHAWINÜ NO. 
20 HORSEPOWER MOTOR REPLACE 

ESTIMATOR 
DJG 

CHECKED BY 
MAW 

QUANTITY LABOR MATERIAL TOTAL 
NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL COST 

MOTOR REMOVAL 1 EA $55.00 $55 $0 $55 

20 HP ENERGY EFFICIENT MOTOR 1 EA $70.00 $70 $754.00 $754 $824 

MOTOR CONNECTION 1 EA $67.00 $67 $10.60 $11 $78 

SUBTOTAL $192 $765 $957 

CONTINGENCY 10% $19 10% $76 $96 

$211 $841 $1 052 

WORK COMP. SOC. SEC. INS.. TAXES 13.50% $29 3.50% $29 $58 

DIRECT COST $240 $870 $1 110 

OVERHEAD & PROFIT 25.0% $278 

CONSTRUCTION COST $1 388 

SIOH 
10 0% $139 

TOTAL PROJECT COST $1 527 

b 
1 

NG. FORM         150 
AVC-59 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
3/16/90 

SHEET   1   OF   1 

HHOJhCI 
ENERGY SAVING OPPORTUNITY SURVEY 

BASIS FOR ESTIMATE 

LOCATION 
FORT LEAVENWORTH. KANSAS 

X CODE A (NO DESIGN COMPLETED^ 
CODE B (PRELIMINARY DFSIfiN) 

ARCHITECT/ENGINEER 
CLARK. RICHARSON. & BISKUP 

CODEC fFINAL DESIGN) 
OTHER fSPECIFY^ 

DRAWING NO. 
25 HORSEPOWER MOTOR REPLACE 

ESTIMATOR 
DJG 

CHECKED BY 
MAW 

QUANTITY LABOR MATERIAL TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

MOTOR REMOVAL 1 EA $55.00 $55 $0 $55 

25 HP ENERGY EFFICIENT MOTOR 1 EA $72.00 $72 $914 $914 $986 

MOTOR CONNECTION 1 EA $67.00 $67 $10.60 $11 $78 

SUBTOTAL $194 $925 $1 119 

CONTINGENCY 10% $19 10% $92 $112 

$213 $1.017 $1.230 

WORK COMP. SOC. SEC. INS.. TAXES 13.50% $29 3.50% $36 $64 

DIRECT COST $242 $1.053 $1.295 

OVERHEAD & PROFIT 25.0% $324 

CONSTRUCTION COST $1.619 

SIOH 10.0% $162 

TOTAL PROJECT COST $1.780 

ENG. FORM         150 
1AVC-59 

ECO-E3 

I 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
3/16/90 

SHEET   1   OF   1 

PROJECT 
ENERGY SAVING OPPORTUNITY SURVEY 

BASIS FOR ESTIMATE 

LOCATION 
FORT LEAVENWORTH. KANSAS 

X               CODE A (NO DESIGN COMPLETED) 
CODEB (PRELIMINARY DESIGN) 

ARCHITECT/ENGINEER 
CLARK. RICHARSON. & BISKUP 

CODEC (FINAL DESIGN) 
OTHEF (SPECIFY) 

DRAWING NO. 
30 HORSEPOWER MOTOR REPLACE 

ESTIMATOR 
DJG 

CHECKED BY 
MAW 

QUANTITY LABOR MATERIAL TOTAL 
COST NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL 

MOTOR REMOVAL 1 EA $55.00 $55 $0 $55 

30 HP ENERGY EFFICIENT MOTOR 1 EA $76.00 $76 $1,069 $1.069 $1.145 

MOTOR CONNECTION 1 EA $67.00 $67 $10.60 $11 $78 

SUBTOTAL $198 $1.080 $1.278 

CONTINGENCY 10% $20 10% $108 $128 

$218 $1,188 $1.405 

WORK COMP. SOC. SEC. INS.. TAXES 13.50% $29 3.50% $42 $71 

DIRECT COST '    $247 $1.229 $1.476 

OVERHEAD & PROFIT 25.0% $369 

CONSTRUCTION COST $1,845 

SIOH 10.0% $185 

TOTAL PROJECT COST $2.030 

ENG. FORM         150 
1AVC-59 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
3/16/90 

SHEET   1   OF   1 

FHUJfcCI 
ENERGY SAVING OPPORTUNITY SURVEY 

BASIS FOR ESTIMATE 

LOCATION 
FORT LEAVENWORTH. KANSAS 

X _   CODE A (NO DESIGN COMPLETED) 
_   CODE B (PRELIMINARY DESIGN) 

CODE C (FINAL DESIGN) ARCHITECT/ENGINEER 
CLARK. RICHARSON. & BISKUP OTHER (SPECIFY* 

UHAWiNU NU. 
40 HORSEPOWER MOTOR REPLACE 

ESTIMATOR 
DJG 

CHECKED BY 
MAW 

QUANTITY LABOR MATERIAL TOTAL 
NO. 

UNITS 
UNIT 

MEAS 
PER 

.     UNIT 
TOTAL PER 

UNIT 
TOTAL COST 

MOTOR REMOVAL 1 EA $60.00 $60 $0 $60 

40 HP ENERGY EFFICIENT MOTOR 1 EA $91.00 $91 $1.390 $1.390 $1 481 

MOTOR CONNECTION 1 EA $82.00 $82 $30.00 $30 $112 

SUBTOTAL $233 $1 49fl $1 653 

CONTINGENCY 10% $23 10%                $142 $165 

$256 $1 562 $1 818 

WORK COMP. SOC. SEC. INS.. TAXES 13.50% $35 3.50% $55 $89 

DIRECT COST $291 $1 617 $1 908 

OVERHEAD & PROFIT 25.0% $477 

CONSTRUCTION COST $2 384 

SIOH 
10.0% $238 

TOTAL PROJECT COST 
$2 623 

fcNli. KJHM            150 
1AVC-59 

ECO-E3 

I 
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CONSTRUCTION COST ESTIMATE DATE PREPARED 
3/16/90 

SHEET   1   OF   1 

FHUJbCI 
ENERGY SAVING OPPORTUNITY SURVEY 

BASIS FOR ESTIMATE 

LOCATION 
FORT LEAVENWORTH. KANSAS 

X CODE A (NO DESIGN COMPLETED^ 
CODE B (PHFI IMIWAPV nPSIftfk)) 

ARCHITECT/ENGINEER 
CLARK. RICHARSON. & BISKUP 

CODE C (FINAL nFSIRN) 
OTHER fSPFCIPrt 

UHAWING NO. 
50 HORSEPOWER MOTOR REPLACE 

ESTIMATOR 
DJG 

CHECKED BY 
MAW 

QUANTITY LABOR MATERIAL TOTAL 
NO. 

UNITS 
UNIT 

MEAS 
PER 
UNIT 

TOTAL PER 
UNIT 

TOTAL COST 

MOTOR REMOVAL 1 EA $60.00 $60 $0 $60 

50 HP ENERGY EFFICIENT MOTOR 1 EA $115.00 $115 $1.753 $1.753 $1 868 

MOTOR CONNECTION 1 EA $82.00 $82 $30.00 $30 $112 

SUBTOTAL $257 $1.783 $2 040 

CONTINGENCY 10% $26 10% $178 $204 

$283 $1.961 $2 244 

WORK COMP. SOC. SEC. INS.. TAXES 13.50% $38 3.50% $69 $107 

DIRECT COST $321 $2 030 $2 351 

OVERHEAD & PROFIT 25.0% $588 

CONSTRUCTION COST «2 939 

SIOH 
10.0% $294 

TOTAL PROJECT COST $3.232 

fcNU. I-UHM          150 
1AVC-59 
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ample -f-or    10 h P 
LIFE CYCLE COST ANALYSIS SUMMARY 

ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 
INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOE3 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1.   INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1QX.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

STUDY: USDBAE 
LCCID   1.035 

CENSUS: 2 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

$ 20929 
$ 1256. 
$ 1151. 
$ 21002. 
$ 0. 
$ 21002. 

^^ 

FUEL 
UNIT COST 
$/MBTU(1) 

SAVINGS 
MBTU/YR(2) 

ANNUALS 
SAVINGS(3) 

DISCOUNT 
FACTOR (4) 

DISCOUNTED 
SAVINGS(5) 

A. ELECT 
B. DIST 
C. RESID 
D. NATG 
E. COAL 

$ 
$ 
$ 
$ 
$ 

12.44 
.00 
.00 

4.08 
.00 

248. 
0. 
0. 
0. 
0. 

$ 
$ 
$ 
$ 
$ 

3085. 
0. 
0. 
0. 
0. 

11.16 
17.19 
17.12 
16.15 
13.92 

34429. 
0. 
0. 
0. 
0. 

F. TOTAL 248. 

3.   NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) 
(1) DISCOUNT FACTOR (TABLE A) 
(2) DISCOUNTED SAVING/COST (3A X 3At 

3085. 

11.65 

34429. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) 

$ 0 

$ 0, 

$ 0. 

11362. 
D. PROJECT NON ENERGY QUALIFICATION TEST 

(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 
A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1)/1F)=   
C IF 3D1B IS = > 1 GO TO ITEM 4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 

(SIR)=(5/1F)= 1.64 

3085. 

34429. 

6. DISCOUNTED SAVINGS RATIO 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 6.81 
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LIFE CYCLE COST ANALYSIS SUMMARY STUDY: USDBAE 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) LCCID   1.035 

INSTALLATION & LOCATION: FORT LEAVENWORTH - USDB REGION NOS.   7 CENSUS-2 
PROJECT NO. & TITLE: 1496 
FISCAL YEAR 1990 DISCRETE PORTION NAME: ECOE3 
ANALYSIS DATE:    03-30-90 ECONOMIC LIFE 25 YEARS PREPARED BY: CRB 

1. INVESTMENT 
A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C)X.9 
E. SALVAGE VALUE COST 
F. TOTAL INVESTMENT (1D-1E) 

2. ENERGY SAVINGS (+) / COST (-) 
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST & DISCOUNTED SAVINGS 

UNIT COST     SAVINGS ANNUAL $ DISCOUNT DISCOUNTED 
FUEL $/MBTU(1)       MBTU/YR(2) SAVINGS(3)       FACTOR(4) SAVINGS(5) 

$ 878. 
$ 53. 
$ 48. 
$ 881. 
$ 0. 
$ 881. 

A. ELECT $ 12.44 15. $ 187. 11.16 2087. 
B. DIST $ .00 0. $ 0. 17.19 0. 
C. RESID $ .00 0. $ 0. 17.12 0. 
D. NATG $ 4.08 0. $ 0. 16.15 0. 
E. COAL $ .00 0. $ 0. 13.92 0. 

F. TOTAL 15. $ 187. $ 2087. 

3. NON ENERGY SAVINGS(+) / COST(-) 

A. ANNUAL RECURRING (+/-) $ 0 

(1) DISCOUNT FACTOR (TABLE A) 11.65 
(2) DISCOUNTED SAVING/COST (3A X 3A1) $ o. 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS(+) /COST(-) (3A2+3Bd4) $ 0. 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F5 X .33) $ 689 

A IF 3D1 IS = OR > 3C GO TO ITEM 4 
B IF 3D1 IS < 3C CALC   SIR = (2F5+3D1 )/1 F)=   
C IF3D1B IS = > 1 GO TO ITEM 4 
D IF 3D1B IS < 1 PROJECT DOES NOT QUALIFY 

4. FIRST YEAR DOLLAR SAVINGS 2F3+3A+(3B1 D/(YEARS ECONOMIC LIFE)) $ 187. 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) $ 2087. 

6. DISCOUNTED SAVINGS RATIO (SIRW5/ 1F)= 2 37 
(IF < 1 PROJECT DOES NOT QUALIFY) 

7. SIMPLE PAYBACK PERIOD (ESTIMATED)     SPB=1F/4 4.71 
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SCOPE OF WORK 
ENERGY SURVEY FOR THE UNITED STATES DISCIPLINARY 

BARRACKS (USDB) AT FORT LEAVENWORTH, KANSAS 

ENERGY ENGINEERING ANALYSIS PROGRAM 
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1. BRIEF DESCRIPTION OF WORK: The Architect-Engineer (AE) shall: 

1.1 Perfora a complete energy audit and analysis of the USDB. 

1.2 Identify all Energy Conservation Opportunities (ECOs) including low 
cost/no cost ECOs and perform complete evaluations of each. 

1.3 Prepare programming documentation [ DD Form 1391, Life Cycle Cost 
Analysis Summary Sheet with backup calculations and Project Development 
Erochure (PDB) ] for any Energy Conservation Investment Program (ECIP) and MCA 

projects. 

1.4 Prepare implementation documentation for all justifiable energy 
conservation opportunities. 

1.5 List and prioritize all recommended energy conservation opportunities. 

1.6 Prepare a comprehensive report which will document the work 
accomplished, the results and the recommendations. 

2. GENERAL 

2.1 An energy study, including a detailed energy survey,- shall be 
accomplished for the USDB. The study shall integrate the results of and any 
available data from prior or ongoing energy conservation studies, projects, 
designs, or plans with work done under this contract. This Scope of Work is 
not intended to prescribe the details in which the studies are to be conducted 
or limit the AE in the exercise of his professional engineering expertise, good 
judgment or investigative ingenuity. However, the information and analysis 
outlined herein are considered to be minimum essentials for adequate 
performance of this study. The study shall include a comprehensive energy 
report documenting study methods and results. 

2.2 An Energy Engineering Analysis Program (EEAP) study has been 
accomplished for the installation at which the USDB is located. The portions 
of the study applicable to the USDB, if any, shall be incorporated into this .. 
study. This report shall list the recommended USDB related ECOs from the 
previous study. This list shall identify the previous study, summarize the 
USDB related ECOs and the anticipated energy savings, and identify the fiscal 
year for which the project was or is programmed. The backup calculations and 
project documentation from the previous study shall be reproduced and included 
as a appendix to the report. Any USDB related ECOs shall be reevaluated under 
this contract. Any USDB related ECOs recommended from the previous studies but 
not implemented nor programmed for implementation shall be updated in 
accordance with the latest ECIP guidance. 

^sv 
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2.3 The AE shall ensure that all methods of energy conservation pertaining 
to USDB, which will reduce the energy consumption of the installation in 
compliance with the Army Facilities Energy Plan, have been considered and 
documented. All methods of energy conservation which are reasonable and 
practical shall be considered, including improvements of operational methods 
and procedures as well as physical facilities. All new and updated energy 
conservation opportunities which produce energy or dollar savings shall be 
documented in this report. Any energy conservation opportunities considered 
infeasible shall be documented in the report with reasons for eliminating. A 
list of general energy conservation opportunities {ECOs) is included as Annex A 
to this scope. This list shall be considered and the evaluation of each ECO 
documented in the report. This list is not intended to be restrictive but only 
to assure that at least these opportunities are addressed in the report. Some 
of the energy conservation opportunities in Annex A may not be applicable. A 
statement to that effect in the report is all that is required. 

2.4 The study shall consider the use of all energy sources. The energy 
sources include electric, natural gas, liquefied petroleum gas, bulk oil, other 
oil products, steam when procured, gasoline, coal, solar, etc. 

2.5 The "Energy Conservation Investment Program (ECIP) Guidance," described 
in a'letter from DAEN-MPO-U, 10 August 1982 and revised by letters from 
DAEN-ZCF-U, 4 March 1985 and 11 June_1986, establishes criteria for ECIP 
projects and shall be used tor performing the economic analyses of all ECOs and 
projects. Construction cost escalation for DD Form 1391 submission shall be 
calculated using the guidelines contained in AR 415-17 and the latest 
Tri-Service MCP index. The Tri-Service MCP Index, when updated, is contained 
In^hTTäTe"st-crppTic"ä51e edition of the Engineer Improvement Recommendation 

System (EIRS) bulletin. 

2.6 Energy conservation opportunities determined to be technically and 
economically feasible shall be developed into projects acceptable^to 
installation personnel. This may involve combining similar ECOs into larger 
packages which will qualify for ECIP or MCA funding, and determining, in 
coordination with installation personnel, the appropriate packaging and 
implementation approach for all feasible ECOs. 

2.7 All recommended ECOs, including maintenance, operation and low cost , 
no cost opportunities shall be ranked in order of highest to lowest Savings 
Investment Ratio (SIR). Projects, after they are determined, shall be 
categorized by type and ranked within each category in order of highest to 

lowest SIR. 

2.8 Projects which qualify for ECIP funding shall be identified, separately 
listed, prioritized by Saving Investment Ratio (SIR). 

2.9 All energy conservation opportunities shall be listed and prioritized 

by SIR. 

;tÄ 
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3.  PROJECT MANAGEMENT 

3.1 Project Managers. The AE shall designate a project manager to serve as 
a point of contact and liaison for work required under this contract. Upon 
award of this contract, the individual shall be immediately designated in 
writing. The AE's designated project manager shall be approved by the 
Contracting Officer prior to commencement of work. This designated individual 
shall be responsible for coordination of work required under this contract. 
The Contracting Officer will designate a project manager to serve as the_ 
Government's point of contact and liaison for all work required under this 
contract. This individual will be the Government's representative. 

3.2 Installation Assistance. The Commanding Officer of the Fort _ 
Leavenworth DEH will designate an individual who will serve as the point of 
contact for obtaining information and assisting in establishing contacts witn 
the proper individuals and organizations as necessary in the accomplishment of 

the work required under this contract. 

3.3 Public Disclosures. The AE shall make no public announcements or 
disclosures relative to information contained or developed in this contract, 

except as authorized by the Contracting Officer. 

3 4 Meetings. Meetings will be scheduled whenever requested by the AE or 
the Contracting Officer for the resolution of questions or problems encountered 
in the performance of work. The AE and/or the designated representative(s) 
shall be required to attend and participate in all meetings pertinent to the 
work required under this contract as directed by the Contracting Officer. 

3 5 Site Visits. Inspections, and Investigations. The AE shall visit and 
inspect/investigate the site of the project as necessary and required during 

the preparation and accomplishment of the work. 

3.6 Records. 

3.6.1 The AE shall provide a record of all significant conferences, 
meetings, discussions, verbal directions, telephone conversations, etc., with 
Government representative(s) relative to this contract in which the AE and/or 
designated representative(s) thereof participated. These records shall be 
dated and shall identify the contract number, and modification number if 
applicable, participating personnel, subject discussed and conclusions reached. 
The AE shall forward to the Contracting Officer within ten calendar days, a 

r+eproducible copy of the record or receipt. 

3.6.2 The AE shall provide a record of requests for and/or receipt of 
Government/furnished material, data, documents, information, etc., *^« if not 
furnished in a timely manner, would significantly impair the normal progression 
of the work under this contract. The records shall be dated and shall identify 
the contract number and modification number, if applicable. The AE snail 
forward to the Contracting Officer within ten calendar days, a reproducible 

copy of the record of receipt. 

7;\ 



3.7 interviews. The ÄE and the Government's representative shall conduct 
entrv and exit interviews with the Director of Engineering and Housing and USD3 
representative before starting work at the installation and after completion of 
the field work. The Government's representative shall schedule the interviews • 

at least one week in advance. 

3 7 1 Entry. The entry interview shall thoroughly brief and describe the 
intended procedures for the survey and shall be conducted prior to commencing 
work at the facility. As a minimum, the interview shall cover the following 

points: 

a. Schedules 

b. Names of energy analysts who will be conducting the site survey. 

c. Proposed working hours. 

d. Support requirements from the Director of Engineering and Housing and 

USDB representatives. 

3.7.2 Exit. The exit interview shall include a thorough briefing 
describing the items surveyed and probable areas of energy conservation. The 
interview shall also solicit input and advice from the Director of Engineering 
and Housing and USDB representatives. 

4  SERVICES AND MATERIALS. All services, materials (except those specifically 
enumerated to be furnished by the Government), plant, labor, supenntendency 
and travel necessary to perform the work and render the data required under 
this contract are included in the lump sum price of the contract. 

5. PROJECT DOCUMENTATION. All energy conservation opportunities (ECO') shall 
be included in one of the following categories and presented in the report as 

such. 

5.1 ECIP Projects. To qualify as an ECIP project, and ECO, or several ECOs 
which have been combined, must have a construction cost estimate greater than 
$200,000, a Saving Investment Ratio (SIR) greater than one and a simple payback 
period of less than ten years. The overall project, and each discrete part or 
the project, shall have a SIR greater than one. For all projects meeting the . 
above criteria, complete programming documentation will be required. 
Programming documentation shall consist of a DD Form 1391, Life Cycle Cost 
Analysis Summary Sheet(s) (with necessary backup data to verify the numbers 
presented), and a project development brochure (PDB). A Life Cycle Cost 
Analysis Summary Sheet shall be developed for each ECO and for the overall 
project when more than one ECO is combined. For projects and ECOs developed 
from previous studies, the backup data shall consist of copies of the original 
calculation and analysis, with new pages updating and revising the original 
calculation and analysis. In addition, the backup data shall include as much 
of the following as is available: The increment of work the project or ECO was 
developed under in the previous study, title(s) of the project(s), the energy 
to cost (E/C) ratio, the benefit to cost (B/C) ratio, the current working 
estimate (CVE), and the payback period. This information shall be included as 
part of the backup data. The purpose of this information is to provide a means 
to prevent duplication of projects in any future reports. 
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5 2 MCA Projects. To qualify as a MCA project, and ECO, or several ECOs 
which have been combined, must have a construction cost estimate greater than 
$200,000 and a Saving Investment Ratio (SIR) greater than one. The overall 
project, and each discrete part of the project, shall have a SIR greater than 
one  For all projects meeting the above criteria, complete programming 
documentation will be required. Programming documentation shall consist of a 
DD Form 1391, Life Cycle Cost Analysis Summary Sheet(s) (with necessary backup 
data to verify the numbers presented), and a project development brochure 
(PDB) . A Life Cycle Cost Analysis Summary Sheet shall be developed for each 
ECO and for the overall project when more than one ECO is combined. 

5 3 Non-SCIP Projects. Projects which normally do not meet ECIP criteria, 
but which have an overall SIR greater than one shall be documented. The Life 
Cycle Cost Analysis Summary Sheet shall be completed through and including line 
6 for all projects or ECOs. Each project shall be analyzed to determine if it 
is feasible even if it does not meet ECIP criteria. These ECOs or projects may 
not meet the nonenergy qualification test. For projects or ECOs which meet 
this criteria, the Life Cycle Cost Analysis Summery Sheet, completely filled 
out, with all the necessary backup data to verify the numbers presented, a 
complete description of the project and the simple payback period shall be 
included in the report. Additionally, these projects shall have the necessary 
documentation prepared, in accordance with the requirements of the Government s 

. representative, for one of the following categories: 

a  Quick Return on Investment Program (QRIP). This program is for projects 
which have a total cost not over $100,000 and a simple payback period or two 

years or less. 

b  OSD Productivity Investment Funding (OSD PIF). This program is for 
projects which have a total cost greater than $100,000 and a simple payback 

period of four years or less. 

c  Productivity Enhancing Capital Investment Program (PECIP). This program 
is for projects which have a total cost of more than;$3,000 and a simple 

payback period of four years or less. 

The programs are all described in detail in AR 5-4, Change No. 1. 

d. Regular Military Construction Army (MCA) Program. This program is for 
projects which have a total cost greater than $200,,000 and a simple payback 
period of ten to twenty-five years. Projects or ECOs which qualify for tins 
program shall be economically analyzed in accordance with the requirements for 
Special Directed Studies in Engineering Technical Letter (ETL) 1110-3-JJ^. 

e. Low Cost/No Cost Projects. These are projects which the Director of 

Engineering and Housing can perform with his funds. 

5 4 Nonfeasible ECOs. All ECOs which the AE has considered but which are 
not feasible, shall be documented in the report with reasons and justifications 

showing why they were rejected. 

• 



B. 

7.  WORK TO BE ACCOMPLISHED 

7.1 Audit and Analysis 

• 

7 1 1 Audit  The audit consists of gathering data and inspecting the ÜSDB 
in tne-field^TheL activities shall be closely coor ina e wxtt tt. 
Government-s representative  he Director of Engineering and HO   *   e 

representatives  The AE shall become ^f^^^? his field surveys 
field trips to o"ain rejuired data  The AE shal. d ^ ^^ ^ ^ 
on forms developed for the survey, or sc*"a^     identified and assumptions 
forms as part of the report  Data sour    an^*£tjjjjj     ^ ^ 

processes. ^T^iiLgäli-SSSSSE^^ gathered shall be compared 
motors one horsepower__and larger_. ine «"<"■"    *     .    . .  properly 

.audits 

7.1.2    analysis.    The energy analysis is a co-prahen«i™ "jg*,0* °SDB'S 

systems   (lighting,  heating,  cooling,  dgssafciflJxoJL.water,  etc.;,   w 

the recommended energy conservation opportunities. 

7.1.3    Computer Modeling.    The analysis shall use ^«a~
deÜ2ier data, 

Computer modeling shall be used to »corporate field survey data    ve 
occupancy schedules,  building construct ion da ^energy *£*£ *ogram 
and equipment data into a model of the tot*l J^iiicy'     *       .    J    and evaiuate 
shall be used to develop load profiles,  calculate energy savings, 

££* conservation oPP-^itl
n"-o/ruirdiPngS

erperrgorm:n   * f SÄ analyzing the energy requirements of buildings    PJ^°™ aQd en 

SeiSe-fSÖ^^ data ^d 
of bin data to simulate an hour-by-hour analysis. 
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Unless the Building Loads Analysis and Systems Thermodynamic (BLAST) program is 
used, the AE shall submit a sample computer run with an explanation of all 
input and output data and a summary of program methodology and energy 

^  evaluation capabilities for approval by the Contracting Officer prior to use of 
MM)     the program for analysis. The computer program used must be comparable to the 

^"^  BLAST program. 

7.2 Identify ECOs. All methods of energy conservation which are reasonable 
and practical shall be considered, including improvements of operational 
methods and procedures and maintenance practices as well as the physical 
facilities. A list of energy conservation opportunities is included as Annex A 
to this scope. This list is not intended to e restrictive but only to assure 
that at least these opportunities are considered m the report. Each of tue 
items shall be considered and discussed in the report. Those items on the list 
which are not practical, have been previously accomplished, are inappropriate 
or can be eliminated from detailed analysis based on preliminary analysis shall 
be listed in the report along with the reason for elimination from further 
analysis. All potential ECOs which are not eliminated by preliminary _ 
considerations shall be thoroughly documented and evaluated as to technical and 
economic feasibility. The AE shall provide all data needed to support the_ 
recommended ECO. All assumptions shall be clearly stated. Calculations snail 
be prepared showing how all numbers in the ECO were figured. Calculations 
shall be an orderly step-by-step progression from the first assumption to the 
final number. A Life Cycle Cost Analysis Summary Sheet shall be prepared for 
each ECO and included as part of the supporting data for ECOs which would 
replace the existing heating, ventilating, and air conditioning (HVAC) system 
or significantly change it (such as converting a multizone system to a variable 
air volume (HVAV system) the AE is required to run a computer simulation to 
analyze the system and to determine the energy savings. This requirement to 
use computer modeling applies only to heated and air conditioned or air 
^ndr^^rT^i^^ excüdJLOOO square feet or heated only 
bumügTTn^cess of 20,000 square feet. The computer program shall^analyze 
thT-BlTildinT^rirhour-by- hour basisTather than the bin data method or bin 
data to simulate an hour-by-hour analysis. Unless the Building Loads Analysis 
and System Termodynamic (BLAST) program is used, the AE shall submit a sample_ 
computer run with an explanation of all input and output data and a summary or 
program methodology and energy evaluation capabilities for approval of tne 
Contracting Officer prior to use of the program for analysis. The computer 
program used must be comparable to the BLAST program. 

7.3 Prepare Programming Documentation for ECIP Projects. For ECOs which 
meet ECIP criteria or ECOs which can be combined to meet ECIP criteria, _ 
complete programming documentation shall be prepared. Complete programming 
documentation consists of DD Form 1391, PDB and supporting data. These forms 
shall be separate from the report. They shall be bound similarly to the final 
report in a manner which will facilitate repeated disassembly and reassembly. 
A sample programming document shall be submitted for review and approval witü 
the interim submittal. This sample shall be submitted and approved prior to 
the preparation of any other programming documentation. To the degree 
possible, the project selected for the sample submission shall be typical of 
the majority of subsequent projects to be submitted. The sample shall consist 
of complete programming documentation with primary emphasis on format ana 
manner of presentation rather than precise accuracy of cost estimates ana 

energy saving data. 



7 3 1 Military Construction Project Data (DD Form 1391}. These documents 
shall be prepared in accordance with AR 415-15 and the supplemental 
requirements'in Annex C. A complete DD Form 1391 shall be prepared for each 
project. The form shall include a statement that the project results from an 
HEAP study. Documents shall be complete as required for submission to higher 
DA headquarters. These programming documents will require review and 
signatures by the proper installation personnel. All documents shall be 

completed except for the required signatures. 

7 3 2 Project Development Brochure (PDB) . Preparation of the PDB requires 
the AE*to delineate the functional requirements of the project « " Jj« ^ 
the specific site. The AE shall prepare PDBs in accordance with AR 415-20 and 
TM 5-300-3. Most projects will not require all the forms and checklists 
included in the Technical Manual (TM). Only that ^formation needed or the 
project shall be included. The PDB-I format described m the TM shall be used 

for whatever information is needed. 

7 3.3 Supporting Data. The AE shall provide all data and calculations 
needed to support the recommended project. Descriptions of the products, 
manufacturers*catalog cuts,pertinent drawings and sketches shall also öe 
included. A Life Cycle Cost Analysis Summary Sheet shall be prepared for each 
ECIP project and each discrete part of the project and included as part of the 

supporting data. 

7 4 Prepare Implementation Documentation.  For feasible projects or ECOs 
which normally do not meet ECIP criteria, implementation documentation shall be 
prepared. Each feasible project or ECO shall be individually packaged and 
fully documented and included as a separate section in the volume containing 
the programming documentation. Each project or ECC shall have a complete 
description of the changes required, economic justifications, sketches, and 
other backup data included as a section in the report. The documentation 
required will be as determined by the Governments's representative. 
Documentation required will be in the categories listed in paragraph 5.3. For 
the QRIP, OSD PIF and PECIP projects, documentation shall be prepared in 
accordance with the requirements of AR 5-4, Change No. 1  For MCA projects the 
documentation required by ETL 1110-3-332 shall be included in lieu of the ECIP 
Life Cycle Cost Analysis. For low cost/no cost projects which the Director of 
Engineering and Housing personnel can perform, the following information shall 

be provided. 

a. Brief description of the project. 

b. Brief description of the reasons for the modification. 

c. Specific instructions for performing the modification. 

d. Estimated dollar and energy saving per year. 

e. Estimated man-hours and labor and materials costs. Costs shall be 
calculated for the current calendar year and so marked.# Man-hours shall fie 
listed by trade. For projects that would repair and existing system so that it 
will function properly, also include the estimated man-hours by trade and labor 
and material costs necessary to maintain the system in that condition, some oi 
the simple practical modifications may be developed on a per unit basis. 

10 
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An example of this type of modification would be the repair or replacement of 
steam traps on an as needed basis. As a rule, however, the AS should develop 
complete projects, if at all possible, rather than per unit modifications. 
Separata sheets for each project showing the above information shall be 
prepared and included in the report. 

7.5 List and Prioritize All Projects. 

7.5.1 The AE shall list and prioritize all energy conservation 
opportunities by saving investment ratios. 

7.5.2 The AE shall list and prioritize all projects by types of projects 
and savings investments ratios. 

7.6 Submittals, Presentations and Reviews. The work accomplished shall be 
fully documented by a comprehensive report. The report shall have a table of 
contents and be indexed. Tabs and dividers shall clearly and distinctly divide 
sections, subsections, and appendices. All pages shall be numbered. The AE 
shall give a formal presentation of all but the final submittal to; 
installation, command, and other government personnel. During the 
presentation, the personnel in attendance shall be given ample opportunity to 
ask questions and discuss any changes deemed necessary to the study. A review 
•conference will be conducted the same day, following the presentation. Each 
comment presented at the review conference will be discussed and resolved or 
action items assigned. The AE shall provide all comments and written 
notification of the action taken on each comment to all reviewing agencies 
within three weeks after the review meeting. It is anticipated that each 
presentation and review conference will require approximately one working day. 
The presentation and review conferences will be at the installation on the 
date(s) agreeable to the Director of Engineering and Housing, the AE and the 
Government's representative. The Contracting Officer may require a resubmittal 
of any document(s), if such document(s) are not approved because they are 
determined by the Contracting Officer to be inadequate for the intended 

purpose. 

7.6.1 Interim Submittal. An interim report shall be submitted for review 
after completion of the field survey and an analysis has been performed on all 
of the HÜÖT! The report shall indicate the work which has been accomplished .to 
d~ati", illustrate the methods and justifications, of the approaches taJcen and 
contain a plan of the work remaining to complete the study. Calculations 
showing energy and dollar savings and SIRs of all ECOs snail be included. The 
simple payback period of all ECOs shall he calculated and shown in the report. 
The AE shall submit the Scope of Work and any modifications to the Scope of 
Work as an appendix to the report. A narrative summary describing the work and 
results to date shall be a part of this submittal. During the review period, 
the Government's representative shall coordinate with the Director of 
Engineering and Housing and provide the AE with direction for packaging or 
combining ECOs for programming purposes. A sample programming document (DD 
Form 1391, PDB, and supporting data) for one ECIP project shall be submitted 
with this report. The survey forms only may be submitted in final form with 
this submittal. They should be clearly marked at the time of submission that 
they should be retained. They shall be bound in a standard three-ring binder 
which will allow repeated disassembly and reassembly of the material contained 

within. 
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7.6.2 Prefinal Submittal. The AE shall prepare and submit the prefinal 
report when all work under this contract is complete. The AE shall submit the 
Scope of Work for the installation studied, and any modifications to the Scope 
of Work, as an appendix to the submittal. The report shall contain a narrative 
summary of conclusions and recommendations, together with all raw and 
supporting data, methods used, and sources of information. The report shall 
integrate all aspects of the study. The report shall include an order of 
priority by SIR in which the recommended ECOs should be accomplished. 
Completed programming and implementation documents for all recommended new 
projects shall be included. The programming and implementation documents shall 
be ready for review and signature by the installation commander. The prefinal 
report, Executive Summary, and all appendices will be bound in standard, 
three-ring binders which will allow repeated which will allow repeated 
disassembly and reassembly. The prefinal submittal shall be arranged to 
include (a) a separately bound Executive Summary, to give a brief overview of 
what was accomplished and the results of this study using graphs, tables and 
charts as much as possible (see Annex D for minimum requirements), (b) the 
narrative report containing a copy of the Executive Summary at the beginning of 
the volume and describing in detail what was accomplished and the results of 
this study, (c) appendices to include the detailed calculations and all backup 
material and (d) the programming and implementation documentation. A list of 
all projects and ECOs developed during this study shall be included in the 
Executive Summary and shall include the following data from the Life Cycle Cost 
Analysis Sheet: the cost construction plus SIOH), the annual energy savings 
type and amount), the annual dollar savings, the SIR and the analysis date. 
For all programmed projects also include the year in which it is programmed and 
the programmed year cost. The simple payback period shall also be shown for 
these projects and ECOs. 

7.6.3 Final Submittal. Any revisions or corrections resulting from 
comments made during the review of the prefinal report or during the 
presentation shall be incorporated into the final report. These revisions or 
corrections may be in the form of replacement pages, which may be inserted in 
the prefinal report, or complete new volumes. Pen and ink changes or errata 
sheets will not be acceptable. If replacement pages are to be issued, it shall 
be clearly stated with the prefinal submittal that the submitted documents will 
be changed only to comply with the comments made during the prefinal conference 
and that the volumes issued at the time of the prefinal submittal should be 
retained. Failure to do so will require resubmission of the complete volumes. 
If new volumes are submitted, they shall be in standard three-ring binders and 
shall contain all the information presented in the prefinal report with any 
necessary changes made. Detailed instructions of what to do with the 
replacement pages should be securely attached to the replacement pages. 
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ANNEX A 
ENERGY CONSERVATION OPPORTUNITIES 

Heating-, ventilating, and air conditioning 

1. Shut off air handing units whenever possible. 
2. Reduce outside air intake when air must be heated or cooled before use. 
3. Repair and maintain steam lines and steam traps. 
4. Use outside air for free cooling whenever possible. 

(Dry bulb economizers) 
5. Recover heating or cooling with energy recovery units. 
6. Insulate ducts and piping. 
7. Install night setback controls. 
8. Install computerize energy monitoring and control system (ENCS). 

(Cycle fans and pumps, shead loads during peak use, etc.) 
9. Maintain equipment (clean coils, maintain filters, repair and/or 

maintain equipment and controls). 
10. Convert separate AC units to central plant. 
11. Replace Current ventilation with new ventilation or replace current 

ventilation with new windows and HVAC. 

Boiler plant 
1. Reduce steam distribution pressure. 
2. Increase boiler efficiency. 
3. Repair, replace, or install condensate return system. 
4. Insulate boiler and boiler piping. 
5. Install economizer. 
6. Install air preheater. 
7. Check boilerfeed water chemistry program. 
8. Clean boiler tubes. 
9. Blowdown controls. 

10. Boiler and chiller control modifications. 
11. Water treatment to prevent tube fouling. 
12. Blowdown heat recovery. 
13. Oxygen trim controls. 
14. Convert complete DB heating system from high pressure steam to 

hot water. 
15. Convert high pressure steam to co-generation.^]^. 

Lighting 

1. Reduce lighting levels. 
2. Convert to energy efficient systems. 

13 
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Building envelope 

1. Reduce infiltration by caulking and weather-stripping.' 
2. Install insulated glass or double glazed windows. 

3. Install roof insulation. 
4. Install loading dock seals. 
5. Install vestibules on entrances. 
6. Reduce window heat gain by solar shading, screening, curtains, 

or blinds. 
7. Install wall insulation. 
8. Prevent air stratification. 

Electrical equipment 

1. Install capacitors and synchronous motor to increase power factor. 

2. Convert to energy efficient motors. 

Plumbing 

1. Reduce domestic hot water temperature. 
2 Install flow restrictions. (Shower & sinks). 
3. Install faucets which automatically shut off water flow. 

4. Decentralize hot water heating. 
5. Add pipe insulation. 

Laundry 

1. Install heat reclamation system for laundry wash watei 
2. Install heat reclamation system on dryers. 
3. Install heat reclamation system on irons. 

Kitchen 
1. Shut off range hood exhaust whenever possible. 
2. Install high-efficiency steam control valves. 
3. Shut off equipment and appliances whenever possible. 
4*. Install makeup air supply for exhaust. 
5. Install heat reclamation system for exhaust heat. 
6. Turn off lights in coolers. 
7. Water heating heat pump. 

14 
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ANNEX B 

ENERGY SURVEY FOR THE 
UNITED STATES DISCIPLINARY BARRACKS (USDB) 
ENERGY ENGINEERING ANALYSIS PROGRAM (EEAP) 

FORT LEAVENWORTH, KANSAS 

DETAILED SCOPE OF WORK 

1  Brief Description of Work. This project involves a coordinated_energy 
study, including a detailed energy survey for the United States disciplinary 
Barracks (USDB) at Fort Leavenworth, Kansas. This study shall integrate the 
results of all prior to ongoing energy conservation, projects, designs or plans 

with work done under this contract. 

2 Authorization. This project is authorized by CEHND-ED-PM letter dated 29 
Nov 88, subject: Energy Engineering Analysis Program (EEAP) FY89 Budget. 

3 services to be performed bv the Contractor. The A-E shall perform and 
shall assume responsibility for the accuracy of the work and completeness of 
the following services in connection with the above project m accordance with 
the General Scope of Work as amended by criteria and instruction listed herein. 
Quality of work accomplished under this contract will be a determining factor 

in consideration of the A/E for future work. 

a. POC at Fort Leavenworth will be Mr. Richard Wilms at 913-684-5639. 

b. POC at Kansas City District will be Mr. Robert McCormick at 

816-426-2782. 

c. POC at USDB will be Capt. Doane at 913HS84--2560. 

d. ECIP projects shall be estimated to and programmed for implementation 

as FY 95 projects. 

e. Five 1391/PDB will be prepared. Should more or less be required, 

suitable adjustment to the contract price will be made. 

f. The AE shall develop a long range plan to identify all Projects needed 
to make the USDB complex an energy saving institution. Projects shall ne 
grouped in accordance with existing funding guidance. 

kl 
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2 copies 

5 copies 

1 copy 

1 copy 

5  Distribution. Fifteen (15) sets of each submittal shall be furnished to 
reviewers in accordance with the following distribution schedule: 

Commander c   • 
U.S. Army Engineer District, Kansas City b copies 
ATTN:  CEHRKED-MF/McCormick 
700 Federal Building 
Kansas City, MO 64106-2896 

Commander 
Missouri River Division 
ATTN: CEMRDED-MA/Whelchel_ 
PO Box 103, Downtown Station 
Omaha, Nebraska 68101-0103 

Commander 
CAC & Ft. Leavenworth 
ATTN:  ATZL-GEH 
Building 85 
Ft.  Leavenworth,  KS    66027-5020 

Commander 
USACE-CEEC-EE/Mr. D. Beranek 
20 Massachusetts Avenue, NW 
Washington, DC 20314 

Commander 
HQ, TRADOC 
ATTN: ATEN-FE 
Fort Monroe, VA 23351 

Transmission of documents will be by express mail or other «PJ^JjLj!"!^ 
Only two (2) copies of the survey forms will be provided, one to CEMRK ED_MF_ 

and one to Fort Leavenworth. 

6- "'*»- information" an* Services to ^ Fnrni.hH by the J°»«™ff:-. ^ 
Government will furnish the following data, information, and services. 

a. A/E Instructions. 

b. Energy Conservation Investment Program (ECIP) Guidance, dated 10 Aug 82 
, and revisions dated 4 Mar 85 and 11 June 86. 

r      ETLs 1110-3-254, Use of Electric Power Comfort Space Heating, 
1110-3-282, Energy Conservation, 1110-3-294, Interior Design Temperatures 
1110-3-318 Procedures for Programming Energy Monitoring and Control Systems 
(EMCS) Funded through the MCA Program, 1110-3-332, Economic Studies, 
1110-3-354, Direct Digital Control of HVAC Systems and 1110-3-364, Storm 

Windows. 

d  TM 5-785, Engineering Weather Data, TM 5-800-2, General Criteria 

F,.£.t£. .' U.t mate's, « S-r-l'Zlli^XllT^  Br° TM 5-815-2, Energy Monitoring and Control Systems (EHCS). 
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e. AR 415-15, Military Construction Army (MCA) Program Development, AR 
415-17, Cost Estimating for Military Programming, AR 415-20, Construction 
Project Development and Design Approval, AR 415-28, Department of the Army 
Facility Classes and Construction Categories, AR 415-35, Construction, Minor 
Construction, AR 420-10, General Provisions, Organization, Functions and 
Personnel, and AR 5-4, Change No. 1, Department of the Army Productivity 

Improvement Program. 

f. An example of a currently completed programming document for an ECIP 

project. 

7. Completion Schedule. The A/E shall complete the work and services for each 

increment as follows: 

a. Interim submittal - within one hundred and eighty (180) calendar days 

of Notice to Proceed. 

b. Prefinal Submittal - within sixty (60) calendar days of the interim 
submittal presentation and review conference. 

c. Final submittal - within sixty (60) calendar days after prefinal 
submittal presentation and review conference. 

The A/E shall allow a period of approximately forty five (45) days for review 
by Government forces for each submission. Presentation of each submission will 
occur upon completion of the review period for that submission. 

8. Method of Payment. 

a. Title I Services - Design. Payment for design work and services will 
be made in accordance with the following procedures: 

Partial Payment.. The Architect-Engineer shall prepare and submit to 
the U.S. Army Engineer District, Kansas City, partial payment estimates using 
ENG Form 93, which shall serve as the request for payment. All partial 
payments shall be based on work completed as of the 15th day of the report 
month and shall be submitted to the office of the Contracting Officer by the 
18th day of the month. The pay estimate shall be submitted with ENG Form 93, 
in accordance with the "Instructions for Completion of ENG Form 93 - Payment 
Estimate, "dated 5 January 1983. The U.S. Army Engineer District, Kansas City, 
will prepare supporting payment documents after obtaining necessary approvals 
and forward all documents to the U.S. Army Engineer District, Omaha, for 
issuance of the payment check. All questions, regarding payments shall be 
directed to the U.S. Army Engineer District, Kansas City. 

b. Additional Conferences. Payment for furnishing the services of 
technically qualified representatives to attend conferences other than the 
review conferences specified above, when so requested in writing by the 
Contracting Officer, will be made at rate per hour for the discipline involved 
plus travel expenses computed in accordance with Government Joint Travel 
Regulations. Payment for attending additional conferences shall be made after 
submittal of a separate ENG Form 93, which shall not be assigned a partial 

payment estimate number. 
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9. Video Record. The government reserves the right to make a video record of 

the presentation. 
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ANNEX C 

REQUIRED DP FORM 1391 DATA 

To facilitate ECIP project approval, the following supplemental data shall be 

provided: 

a. In title block, clearly identify projects as "ECIP." 

b. Complete description of each item of work to be accomplished including 

quantity, square footage, etc. 

c. A comprehensive listing of buildings, zones, or areas including 
building numbers, square foot floor areas, designated temporary or permanent, 

and usage. 

d. List references, assumptions and provide calculations to support 

dollar and energy savings, and indicate any added costs. 

{1} If a specific building, zone, or area is used for sample 
calculations, identify building, zone or area, category, orientation, square 
footage floor area, window and wall area for each exposure. 

(2) Identify weather data source. 

(3) Identify infiltration assumptions before and after improvements. 

(4) Include source of expertise and demonstrate savings claimed. 
Identify any special or critical environmental conditions such as pressure 
relationships/exhaust or outside air quantities, temperatures, humidity, etc. 

e. Claims for boiler efficiency improvements much identify data to 
support present properly adjusted boiler operation and future expected 
efficiency. If full replacement of boilers is indicated, explain rejection of 
alternatives such as replace burners, nonfunctioning controls, etc. Assessment 
of the complete existing installation is required to make accurate 
determinations of required retrofit actions. 

f  Lighting retrofit projects must identify number and type of fixtures, 
and wattage of each fixture being deleted and installed. New lighting shall be 
only of the level to meet current criteria. Lamp changes in existing fixtures 

is not considered an ECIP type project. 

g  An ECIP Life Cycle Cost Analysis Summary Sheet as shown in the ECIP 
Guidance shall be provided for the complete project and for each discrete part 
included in the project. The SIR is applicable to all segments of the project. 
Supporting documentation consisting of basic engineering and economic 
calculations showing how savings were determined shall be included. 

h  The DD Form 1391 face sheet shall include, for the complete project, 
the annual dollar and MBTU savings, SIR, simple amortization period and a 
statement attesting that all buildings and retrofit actions will be m active 

use throughout the amortization period. 
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i. The calendar year in which the cost was calculated shall be clearly 

shown on the DD Form 1391. 

j. For each temporary building included in the project. Separate 
documentation is required showing (1) a minimum 10-year continuing need, based 
on the installation's annual real property utilization survey, for active 
building retention after retrofit, (2) the specific retrofit action applicable, 
and (3) an economic analysis supporting the specific retrofit. 

k. Nonappropriated funded facilities will not be included in an ECIP 
project without an accompanying statement certifying that utility costs are not 

reimbursable. 

1. Any requirements required by ECIP guidance dated 10 August 1982 and 
any revisions thereto. Note that unescalated costs/savings are to be used in 

the economic analysis. 

m. The five digit category code number for all ECIP projects developed 

under this scope of work is 80000. 

• 
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ANNEX D 

EXECUTIVE SUMMARY GUIDELINE 
1. Introduction. 

2. Building Data (types, similar facilities, sizes, etc.). 

3. Present Energy Consumption. 

o Total Annual Energy Used. 

o Source Energy Consumption. 

Electricity - KWH, Dollars, BTU 
Fuel Oil   - GALS, Dollars, BTU 
Natural Gas - THERMS, Dollars, BTU 
Propane    - GALS, Dollars, BTU 
Other     - QTY, Dollars, BTU 

o Energy Consumption by Systems. 
4. Historical Energy Consumption. 

5. Energy Conservation Analysis, 

o ECOs Investigated. 

o ECOs Recommended. 

o ECOs Rejected.  (Provide economics or reasons) 

o ECIP Projects Developed.  (Provide list)* 

o Non-ECIP Projects Developed.  (Provide list)* 

o Operational or Policy Change Recommendations. 

* Include the following data from the Life Cycle Cost Analysis Summary .. 
Sheet: the cost (construction plus SIOH), the annual energy savings (type and 
amount), the annual dollar savings, the SIR and the analysis date. For all 
programmed projects also include the year in which it is programmed and the 
programmed year cost. Show the simple payback period for all ECOs. 

6. Energy and Cost Savings. 

o Total Potential Energy and Cost Savings. 

o Percentage of Energy Conserved. 

o Energy Use and Cost Before and After the Energy Conservation 
Opportunities are Implemented. 

m 
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7. Energy Plan. 

o Project Breakouts with Total Cost and SIR. 

o Schedule of Energy Conservation Project Implementation. 

• 
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MEETING   MINUTES 



a 

CLARK, RICHARDSON AND BISKUP 
Consulting Engineers, Inc.  

2701 ROCKCREEK PARKWAY • SUITE 111 • NORTH KANSAS CITY, MO 64117 
TELEPHONE (816) 472-7200 FAX: (816) 472-1385 

October 23,1989 

Department of the Army 
Kansas City District, Corps of Engineers 
700 Federal Building 
601 East 12th St. 
Kansas City, Missouri 64106 

Afire   MRKED-MF/Robert McCormick 

Re:    Energy Engineering Analysis for the United States Disciplinary Barracks. 
Notes from the initial meeting. 

Bob, 

The enclosed notes are from our first meeting with Ft. Leavenworth personnel 
where we discussed the procedures required for us to gain and maintain 
access inside the USDB for the field work required for this project. 

I would also like to request the government furnished information outlined on 
page 16 of Annex B of the scope of work. We would appreciate this 
information as soon as possible. 

If you have any questions please call myself or Gary Transmeier at 472-7200. 

Sincerely, lincerely, s / 

HsJapX/ 
Mark A. Wendland, P.E. 
Clark Richardson & Biskup 

cc.    Rich Willms - Ft Leavenworth DEH 
Tom Lance - Architects Consortium 

DOYLE E. CLARK P.E. • GERALD L RICHARDSON, RE • JEFFREY A BISKUP, P.E. 
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Page 1 of 2 

| PROJECT: Energy Survey for the United States Disciplinary Barracks | 

| DATE: October 16, 1989 | 

SUBJECT: Entry Interview 

ATTENDING: 
Mark Wendland - CRB Gary Transmeier - CRB 
Tom Lance -Architects Consortium Dave Scott - Architects Consortium 
Rich Willms - Ft. Leavenworth DEH Captain Doane - USDB 

• 

Requirements for acdess to USDB 

1. CRB will send names and SS numbers of persons requiring access to 
the USDB to Rich W. by 10/18/89. Security check is expected to take 10 
working days from the receipt of the information. 

2. Cameras are allowed in the USDB, however no pictures of inmates are 
allowed. Rich will explore the possibility of Ft. Leavenworth developing 
the pictures and clearing them for the A/E's use. 

3. Tools are allowed, ie: wrenches, screwdrivers, measuring equipment 
etc., however they should be kept to the minimum number required for 
that days work and be in a locked case when they are not in use. 
Additionally, a property pass will be carried identifying which tools are 
carried into the USDB so they can be checked out when leaving the 
facility. The tools will also be engraved or marked with the CRB logo to 
help identify tools. We understand that if a tool is lost or stolen, we 
should immediately notify Captain Doane. Ladders can be used inside 
the facility, however the A/E will need to schedule their use with Captain 
Doane at least 1 day in advance. 

4. Parking and entrance to the facility will be by the west personnel gate. 
Cars should be registered with the Provo office. 

5. Hours of access should be from 8:00 AM to 11:30 AM and from 12:30 PM 
to 4:30 PM to avoid delays and interference with transfer schedules of 
inmates working outside the facility. Access at all hours is allowed 
however the west gate closes at 5:00 PM and the south or main entrance 
will be used. We do not anticipate needing access other than the hours 
scheduled. 

6. The only holiday that may interfere with the field work, is November 10, 
1989, veterans day. We will work around that holiday 
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7. If an alarm Is sounded while A/E personnel are Inside the facility the 
personnel are to proceed directly to the west gate and will be escorted 
out of the facility. If exiting at the west gate is not possible, go to Captain 
Doane's office in building 467. His number is 684-2560. 

8. A/E field personnel should stay in pairs and travel with a guard thru 
maximum security areas. All field personnel will carry a small card 
identifying the person, describing the project and identifying Captain 
Doane as our USDB contact to help facilitate the interface between field 
personnel and USDB personnel. 

General Project Information 

9. Outside contractor labor rates should be used for all cost estimates. 

10. In the medical sections of building 465 equipment shutdowns should be 
scheduled. 

11. A schedule of the areas we intend to survey and the days we will be 
there will be given to Captain Doane to help identify possible 
coordination problems with other work in the facility. 

12. The kitchen areas are known to have inadequate ventilation. Building 
463, (Visitor Center) is also known to be inadequate. 

/A 



MEETING   NOTES: 

DATE: 1 -29-90 

ATTENDING: Dave Anaya - DEH 
Fred Murawski - USDB 
Mike Mahoney - CRB 
Mark Wendland - CRB 

SUBJECT: USDB - ECO Development 

A list of Applicable Buildings for Each ECO was passed out. (See attached list.) 
ECO's are divided into Architectural, Mechanical and Electrical classifications. The 
buildings that applied to each ECO are listed under that ECO. Each ECO was 
discussed along with the buildings listed under it, .and modifications to the lists 
were made based on the discussion. ECO's were modified and buildings were 
deleted and added based on the information from Dave. Anaya. 'and Fred 
Murawski. 

1. Castle will be considered in terms of ventilation only. No mechanical 
cooling. 

2. Better funding opportunities exist for new work packages with construction 
costs of less than $200,000. Repair work can go to $2,000,000. 

3. The existing Castle is currently being modified. 2 tier (old laundry) will 
become a craft shop. 3 tier (mess) will be remodeled. All other tier functions 
will remain. 

4. Buildings 465, 474 and Castle have all had new roofs, in the last five years. 
6" of insulation was added at that time. 

5. The only dock door to consider is on building 470, which is not part of the 
study. We will still provide an ECO on the door. 

6. Window tinting for solar shading ECO is not a security problem. 

7. On applicable ECO's separate out the cost of adding prison inmate 
construction. 

8. In some cases avoided costs can be used to improve paybacks. Only if the 
cost would already have to be incurred by the USDB at some point within 
the payback period. 

9. Use ACA prison standards for minimum ventilation requirements. 

10. Buildings 463 and 473 have no warm up capability. Existing systems are to 
small. 

11. Synergistic effects will be modeled for the Final Submittal once the initial 
savings have been determined for the Interim Submittal. 

12. Previous maintenance experience indicates that installing flow restricters 
and automatic shut off valves are not acceptable. 
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Consulting Engineers, Inc.,P.C.  
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TELEPHONE (816) 483-0600 FAX: (816) 483-0111 

DATE: February 14, 1990                            CRB 

LOCATION: Fort Leavenworth 

ATTENDEES: Richard Willms       Fort Leavenworth DEH 

David Scott            ACI 

SUBJECT: USDB Energy Study 

ITEMS: 

1. ACI gave Captain Doane a sample of the metal clad gypboard that would 
be used for an interior skin if insulation were added to the castle cell 
barracks. Captain Doane stated that the metal clad gypboard would only 
be necessary for the castle cell wings 475C, D, F, G and 475E in the gym 
and mess hall. The metal clad gypboard is only necessary from the floor 
to 10'. Above 10* a standard gypboard is sufficient. All other buildings in 
the USDB that are being considered for wall insulation can have 
standard gypboard. 

2. ACI discussed the replacement of single pane windows with a double 
glazed window with a better coefficient of heat transfer. Captain Doane 
stated that some of the buildings in the USDB are considered historical 
and cannot have any exterior changes made to them. Captain Doane 
will get a list of the historical buildings to CRB. Richard WHIms will get a 
copy of the window specification presently being used by the Fort 
Leavenworth DEH to CRB. 

3. ACI discussed the use of exterior shading on the windows of the 
buildings to cut down on the solar load. A low "e" film cover would be 
acceptable. Only those windows with surfaces facing the sun with a 
large solar gain need to have the window film installed. The windows 
facing north do not need the film. 

4. ACI showed feasible ideas for vestibules on buildings 463 (south gate) 
and the castle. Richard Willms stated he would like to see improvements 
to the existing vestibules in the castle. He also stated he would like to 
see a revolving door on the south of building 463 and a new vestibule on 
the north door. Captain Doane stated he would get the bullet resistant 
glass type requirements for the south door on building 463 to CRB. 
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5. CRB briefly stated that the base load modeling was completed and that 

CRB had started writing the ECO reports. Not all of the ECO reports 
require the use of the computer model for the buildings. 

The items listed above represent our interpretation of the meeting events. 
Please contact Michael Mahoney if there are any additions or revisions to the 
above items. 

Michael J. Mahoney 

m 
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