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FIXED FACILITIES ENERGY CONSUMPTION determine how the energy was consumed, identify
INVESTIGATION DATA USERS MANUAL conservation measures , and improve energy utiliza-

tion.

1 INTRODUCTION The purpose of this report is to describe the types
and locations of buildings being monitored, the

Background energy parameters being monitored, the instrumen-
tat ion system, the method by which the data is being

•rhe “en ergy cr isis,” which was t~rma Ily recog- stored, and the method by which the collected data
nized as a result of the 1973-74 oil embargo against can be obtained.
the United States, has had a significant impact on
the nation and the military. In addition to the in- Approach and Scope
creased costs for utilities, the military problem has
inc luded the . ‘zero growth” requirement for facilities ‘I he study is being conducted in the following
energy use. The achievement of this goal has been steps:
comp licated by the fact that at the time of the crisis,
the Army did not have a complete understanding of I. Determine potential Army users of energy
how, where, or w hen energy was being used in its usage information and their data requirements
tixed facilities Metering of individual buildings to
monitor energy consumption occurred only w here an 2. Select specific Army posts and major consumer
installation was to be financially reimbursed for the groups for monitoring based on size, geographical
energy, as in the cases of facilities that housed con- location, weat her, use, and major command
tractors work ing on the installation, certain tenant
activities, and family housing. (Some of these facili- 3. Se!ect specific buildings for application of in-
t ies were not actually metered , but the energy con- strumentation in each major consumer group
sumpt ion was estimated.) -

4. Select and procure required instrumentation
The increased cost of fuel and electricity affected and monitoring systems to record energy use on an

installations’ operations budgets and attracted the hourly basis
attention of installation commanders , major corn-
mands, and the Office of the Chief of Engineers S. Install instrumentation and interfacing and re-
(OCE). In an effort to reduce the energy cost , archi- cording equipment at energy sensor locations
tect and engineering firms were employed to try to
find ways of reducing energy consumption, primarily 6. i)evelop and maintain a data management
through modifications to structures. The results of system for storage, retrieval, and analysis of energy
these studies indicated a percentage reduction that consumption data
could be achieved, but the actual amount of energy
that could be saved was unknown because the pre- 7. Provide potential users with reports and infor-
vious consumption or baseline energy usage for m di- mation for using the energy consumption data in
vidual buildings was unknown. - their studies.

OCE therefore initiated a study of the energy This report covers steps I through 6 of the ap-
problem on Army fixed facilities. As various areas proach and provides information for determining
for investigat ion were identified, it became apparent what data are available and how to obtain or access
that a knowledge of the energy consumption pat- the data. It does not include collected data, data
terns of facilities on Army installations was required. analysis, or discussions of how the data can be extra-

polated to other geographical locations. These top ics
Objective will be discussed in a separate document.

The objectives of this study are (1) to collect data Organization of Report
relat ing to the flow, demand patterns , and uses of
the various forms of energy consumed on Army in- Chapter 2 provides a brief discussion of the users
sta llations. (2) to compile a data file for use in later and their requirements, and describes the selection
analysis, and (3) to analyze the collected data to of the specific Army posts, major consumer groups,
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and buildings for monitoring, as well as the selection mate and differences in energy use for various build.
of energy parameters and instrumentation. Chapter ing construction methods, such as provision of insu-
3 describes the energy data file system and the meth- lation levels.
ods of accessing and obtaining the data and data
samples. Consumer Group Selection

The appendices provide more detailed informa- The Army real property indexing system separates
tion. Appendix A provides instructions and exam- facilities into over 40 building categories. These
pIes of how the user can access the data directly. building categories were consolidated into the fol.
Appendix B lists the types of buildings being moni- lowing eight major energy consumer groups repre.
tored, their locations, and what parameters are sent ing different post functions: troop housing (TH),
being measured in each building ordered by con- family housing (FH), administration/training build-
sumer group; Appendix C provides the same infor- ings (AT), storage buildings (ST), production/main-
mation ordered by post. Appendix D provides a tenance buildings (PM). medical/dental buildings
general verbal description and photograph of each (MD). community support facilities (CF), and pot.
building being monitored. Appendix E describes the tions of each post’s utility distribution system (UD).
instrumentation that was used for each energy This consolidation includes nearly every functional
parameter. type of building on the three posts.

Building Selection2 PREPARAT ION FOR DATA COLL ECTION
Specific buildings in each of the eight consumer

Definition of User Requirements groups were selected for energy usage monitoring.
The buildings were selected based primarily on con-

The first step of the project was to define the users struction type and construction era (e.g., for bar-
and uses of building energy data. The military users racks , World War II type, 1960’s I-type, and modern
were defined as Corps Division and District Engi- Army standard design types were selected). In some
fleets; OCE, major command, and facilities engi- instances, identical buildings were chosen for com-
neers; and research laboratories. These users have a parison of life style effects and control systems varia-
wide range of needs—from yearly consumption tion. Also, similar buildings at two different loca-
total to analysis of hour-by.hour energy usage data. t ions were chosen for consideration of weather ef-
It was determined that installation of continuous fects on energy consumption. Table I shows the
metering devices that would record the hourly use of number and type of buildings at each site selected
energy entering the building would be required to for monitoring. A ppendices B and C provide corn-
satisfy all the identified needs. Since all Army build- plete listings of the building and energy parameters
ings could not be monitored, a method for selecting being monitored by consumer group and post, re-
a representative sample of buildings and energy spectively. Appendix D provides a description and
users was defined. The next three sections describe photograph of each building being monitored.
this method.

E.iergy Parameter Selection
Post Selection

The energy parameters to be monitored in each
Three Army posts were selected for the investiga- building were then determined. For most buildings.

tion: Fort Belvoir, VA , Fort Carson, CO. and Fort the energy parameters selected included all the
Hood, TX. These posts represent two major Army energy being used to operate the building, such as
commands (TRADOC and FORSCOM) to provide total natural gas consumption and total electrical
data on facility energy use on posts with different consumption. Some buildings, however, were se~missions. The two posts in the same command (Fort lected for detailed energy analysis to determine how
Carson and Fort Hood) have a significant size varia- energy is used with a building. Monitoring for these
tion, thus permitting determination of the effects of buildings included building temperatures, humidity,
size on energy use profiles, electricity for mechanical systems, lighting energy

use, and energy input and output of mechanical sys-
The posts are in different geographical areas, so tems. Table 2 shows the buildings selected for de-

gathered data can be studied for variations with cli- tailed monitoring and the energy parameters being
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Table I highest possible accuracy and dependability con-

Summaxy o( Bulldlngu Bchig Monilorrd sistent with price were selected. Ninety percent of all
—— _______ selected instruments are utility-grade electrical and

Fort Fort Fort gas meters w ith a long history of accuracy. Appendix
Carson Belvoir Hood Total E describes each instrumentation package and lists

Troop Housing Barracks 9 6 11 26 the manufacturer , model number, and accuracy of
Dining Facilities 2 3 6 each component. The instruments are being recali-
Family Housing 4 9 10 23 brated on a 6-month schedule.
Administration/Training 5 3 8 lb
Medical/Dental I 1 4 6 Processing of Recorded Data
Storage 2 2 1 5
Production/Maintenance 5 2 5 12
Community Support Data recording is accomplished by magnetic

Facilities 4- 5 II 20 pulse-recording dev ices which record pulse rates
Utility Points Distribution 13 II 23 47 from individual sensors on a 36-day magnetic tape
Weat her Parameters I I I ~ cartridge. The devices also place time pu lses on the

~~~~ T~j~’ T~~ ‘j~~ tape to provide for accurate hourly energy usage
______—___________________________________ ckteimination. Each pulse recorder can accommo-

date three energy parameters. The tapes are changed
monitored. In addition, a complete weather station monthly by facilities engineering personnel and
at each post was installed for on-site monitoring of shipped to the U.S. Army Construction Engineering
ambient temperature, dewpoint temperature, solar Research Laboratory (CERL) for interpretation and
radiation, wind speed, wind direction, and baro- subsequent reading into the data file storage system.
metric pressure. At CERL the data tapes are read into a computer.

monthly profiles are plotted, and daily totals are
Instrument Selection printed for each data monitoring point.

The instrumentation system was selected to be The data tapes arriving at CERL are checked
relatively simple for facilities engineering personnel monthly for inconsistencies and obvious calibration
to install, operate, and maintain without creating a discrepancies. Weat her data are checked against
ser ious manpower burden. Components having the weather informa tion from the nearest national

Table 2

Detailed Monitoring Points

FFECI
Data Energy P UmOI T,

Post Bldg Point Being
Deacription Number Number Monitored’

Barracks(FortCarsont 
- - 

i951 132 E.CWFT , HWFT. ST. SI-I

Barracks(Fort Hood) S’OlS 335 E.CWFT . HWFT .BT .BH
Administration (Fort Hood) 87016 334 E.G. CWFT. BT. BH
Central Plant(Fort Hood) 87018 332 Building eiectricits- ,

Electricity for each chiller,
Chiller and Condenser
flows and temperatures .
Gas to each boiler

Administration (Fort Belvoir) 358 297 E. CWFF, HWFT , BT. BH

5Energy Parameter Key
E = Electrical
G = Gas
0 = Oil

CWFT = Chilled water flow and temperature
HWFT = Hot waterfiow and temperature

ST = Building temperature
BH = Building humidity
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weather station each month. The data are then read data and correcting existing data. The files are also
into a private disc storage unit located at the Naval available to the user to aid in analyzing FFECI data.
Ship Research and Development Center (NSRDC) The file and file name is baaede.crlptlon which de-
computer facility, scribes data other than weather data; specifically,

data point num ber , channel name, consumer group,

3 base building number , building description , sensor
ENERGY DATA FILE SYSTEM type , engineering unit conversion factors, and name

of engineering unit.
Data System Structure

Svsh’m Softwars’ Files
The Fixed Facilities Energy Consur.iption Investi-

gation (FFECI) Data Storage System is a collection The system software files contain the working part
of FORTRAN programs. Control Data Corporation of the FFECI Data Storage System. The programs in
(CDC) control card procedures. and permanent files, the system software files perform all data input, out-
that performs input, storage, and ou tpu t of FFECI put, and correction functions. The files contain
data. The system resides as permanent files on a pri- source and object codes for all programs and sub-
vate disc pack at the NSRDC computer facility. The routines, and cataloged control language procedures
system can be used in batch mode on either the CDC for system operation. The cataloged control Ian-
6600 or 6700 computers and can be used interac- guage procedures are used for data base mainte-
tively on the 6600 system. The system is structured nance and for direct data access.
into three types of files: (1) data files, (2) data de-
scription files, and (3) system software files. The Data Access
following sections describe these files.

Data Formats and Methods of ’Access
Data Files

Data are usually available for access within I
The data files contain the collected data stored in month after collection. Users can obtain data from —

their raw form as hourly pulse counts. The data are the system in two ways: directly (users with computer
stored as pulse counts to reduce storage require- facilities) and indirectly through written requests to
ments and simplify error correction. The tiles also CERL or the U.S. Army Facilities Engineering Sup-
contain information for identifying the data and for port Agency (FESA).
converting the pulse counts to engineering units.
One file is maintained for each building; the files are Data are supplied in any of the following standard
identified by the three digits of the base data point formats:
(BDPT). Figure 1 illustrates the identification
system. 1. Hourly profiles plotted by day or daily profiles

plotted by month for a sing le monitoring point
BDPT 327— Is a permanent file of data from base
T IT 3 (Fort Hood), data point 27 2. Daily and monthly totals for a single monitor-

I I ing point.
L__ Denotes data point 27[ Figures 2 and 3 are examples of monthly profiles

Denotes base 3 (Fort Hood) for a single monitoring point. They show electrical
and gas usage for data point 320 (a family housing

Denotes base data unit at Fort Hood). Monthly profiles of this type are
produced when data tapes are originally read, prior

FIgure 1. Data file identification system. to inpu t to the NSRDC computer system; they are
therefore available only by written request to CERL.

- Data Description Files Figure 4 shows the daily and monthly tota ls of
electrical and gas usage for data point 320. This type

The data description files are permanent files con- of output is also produced when the data are origi.
tam ing information describing each data site. They nally processed, but is available for direct access
are used by the FFECI system software when adding through program ENERGY. (See Appendix A.)

10
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TAPE ID 3201
CHANNEL #1 FAM I LY HOUSING ELECT 8LD~ 60100
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FIgure 2. Monthly profile of family housing electrical usage for data point 320.

TAPE ID = 3201
CHANNEL #2 FAMILY HOUSING GAS BLDG 60100
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FIgure 3. Monthl y profile of family housing gas usage for data point 320.
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and examp les of the use of the program
Wt t o .  3211 FNERGYITOOT Tll~ .It104 S TOOl D6lT~Slt’0r~ 

-

P14419W Tl r~~.I5T.2 FI1IIS H rsT E-2903??

2. A FORTRAN subroutine called DAYCNT pro.
POISILY 440U5I4I0 BLOC 60 00 vldes the general-purpose FFECI data access.

When called and supplied with a base, data
30.4 ~~~ 

,, point, recorder channel, and date . DAYCNT
w ill return 24 hours of data in engineering

48.5 
- 

1411.8 e.o units to the calling program. If no data exist for
~~ the specified item, DAYCNT will indicate this

7 4146 42.1 1246.0 6.0
B p146 42.8 1231.0 6 .0 to the calling program.
9 1140 49.2 1631.8 8.0
II 4140 4 1.9 1002 ,0 6.8

IndirectAccess (forAccess Without
13 r-wa 52:8 10r6.o 0.0 ComputerFaci lities)
14 4140 48.2 617 .0 0.6
IS 4-990 69.2 494.0 8.0
IC 4140 45.2 693.0 8.0

Ic r~ P 51.5 ~~~~ 0.0 Users can obtain energy consumption data from

~~ CERL or FESA through written requests. Facility
engineers should send data requests to FESA. while

22 414R 43.? 1111,0 0.0 Divisions, Districts, major commands , and OCE23 4140 42.0 1033 4 6.6
24 r.~R 47 .4 975.4 0.0 should send requests toCERL.
25 4996 54 .? 941.0 0.0
26 4-146 66 .8 644 .0 8.0

~~~ 106 The following information must be supplied when
—- 29 4146 _~_~: t _ ~~~~~ ___~~~~..

__ requesting data:
363.! 296?5.0 0.5

I. FFECI data point number (Appendices B or C)
FIgure 4. Daily and monthly totals for family hous-
ing electrical and gas usage for data point 320. 2. Building number (A ppendices B or C)

Other formats can be obtained by special request. 3. Dates (Inclusive dates of data desired)

Data from Fort Carson begin in June 1976, while 4. Type of format
those from Forts Belvoir and Hood begin in October
1976. 5. Data type (A ppendices B or C)

!) irect Access (ji r Users With Computer Facilities) An example of a data request is show n below:

Users with computer batch or interactive terminal 1. FFECI data point number . 205
facilities may request a user ID from CERL to gain
direct access to FFECI data at NSRDC. A user ID 2. Building number - 1689
must be acquired from CERL well in advance of any
attempts to directly access data. Users who directly 3. Dates - 20 Feb 77 through 20 Mar 77
access data will be able to work in batch or inter-
active mode. A fu ll description for direct access of 4. Hourly profiles by month,
FFECI data is provided in Appendix A. daily and monthly totals

The FFECI Data Storage System software pres- 5. Electric, Gas
ently provides two methods for data access:

Data requests should be addressed to:
I. A batch and interactive program called

ENERGY allows examination of data for a spe- USACERL FESA-ED-El
cific monitoring point and time period. Use of ATI’N: CERL-El1/ ATTN: Mr. R. Moss
ENERGY interactively is subject to constraints Mr. Larry W indingland Fort Belvoir, VA 22060
on interactive usage. ENERGY has graphic P.O. Box 4005
capabilities. A ppendix A gives instructions for Champaign, IL 61820

12 
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4 SUMMARY used in a study being conducted to determine the
energy use in Army fixed facilities. The report also

This report has described the types and locations described the structure of the system for storing

of buildings being monitored, the energy parameters collected data and the means for obtaining these
being monitored, and the instrumentation system data.

I
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APPENDIX A: user name and password. The user with an NSRDC
account has the option of acquiring one from

DIRECT ACCESS OF FFECI DATA NSRDC or through CERL. Since NSRDC restricts
all interactive access of data files on private storage,
the request for usage must be received at least one

This appendix provides instructions to those users week prior to desired use. Details of Interactive input
of FFECI data that desire to access and manipulate is outlined in the sect ion of this appendix titled
the data through theIr own computer facility, batch. “Interactive Input.”
or interactive modes. Examples of data requests and
expected outputs are provided to assist the user in Although program ENERGY has been tested, any
obtaining the desired inturmation. The last section significant non-user, non-data program errors
of this appendix provides guidance to users to mini- should be reported to CERL (ATTN: CERL.EH/L.
mize the cost of obtaining the FFECI data. Windingland).

Authorization Batch Input

All direct access of FFECI data must be author- Batch use of program ENERGY requires the in-
ized by US Army CERL. Requests for permission to put of a punched card deck through a computer
access FFECI data retrieval and manipulation pro- center card reader to NSRDC. The punched card
grams should be made to: deck is made up of a set of control cards, an End Of

Record (EOR) card (7/8/9 multi-punch), data cards,
US Army CERL and an End Of Information (EOI) card (6/7/8/9
ATTN: CERL.EH-/L. Windingland multi-punch). The term multi-punch will be used to
P.O. Box 4005 denote the punching of more than one number in
Champaign, IL 61820 column one; the numbers to be punched will precede

the word “multi-punch” and will be separated by
Phone number: commercial 217-352-6511, slashes (/). Prepunched End of Information cards

FTS number 958-7011 are normally available at the user’s computer center.

The input deck has the following general form:
Request should be received at CERL one week Control Cards

prior to intended usage so user-requested files can be
transferred to public disk storage. Data transfer, 7/8/9 Multi-Punch (End of Record)
storage, and access costs are the responsibility of the
user. Data Cards

The FFECI data base is on the CDC 6600/6700 6/7/8/9 Multi-Punch (End of Information)computer at the Naval Ship Research and Develop-
ment Center (NSRDC) in Bethesda, Maryland. Data Contml Cards
access is achieved by using CERL program
ENERGY in either a batch or interactive mode. Four control cards are required to use the pro-

gram ENERGY in batch mode. They are:Batch mode requires preparation of a punched
card input deck which is transmitted to NSRDC Job Card
through the user’s computer center. The user should
consult his computer center to check NSRDC avail- Charge Card
ability. The user without this capability has the
option to acquire N SRDC availability, use inter- ATTACH ,PROFILFFECIPROFIL,ID = PUWS.
active access, or request FESA or CERL to perform
the data access as explained in Chapter 3 of this BEGIN.FFECI,PROG = ENERGY.
report.

Each control card must stait in Column I and end
Interactive mode requires a computer terminal wi th a period. The job card and charge card are

with a telephone link and an NSRDC interactive unique to each user project.

14
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The job card contains a job name, the amount of

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

public disk storage. A job card should be punched as
indicated below. Calculation Type

PWS83.CM I00000.TI00.P2.RP = I. Number of Dates Requested

After the period (usually beginning in Column 50). The FFECI data point number and recorder num-
the user should add his/her name, telephone num- ber can be found in Table Bl of Appendix B. The
ber, and extens ion. This information will aid in the calculation type is a single digit integer from one to
identifica tion and separation of the user’s output eight. The calculation types available are:
from that of other users.

I. Monthly data report
The charge card contains user identification and

NSRDC job order number; i.e., cost code. A charge 2. Monthly data report and plot
card should be punched as indicated below.

3. Daily da ta report
CHARGE, PU WS,1 189056883, RS,I.

4. Daily data report and plot
The preceding examples have job, charge. and user
parameters unique to US Army CERL The user 5. Monthly Btu report
should consult his/her computer center and/or
pages 2-2 and 2-3 of the NSRDC Computer Center 6. Monthly Btu report and plot
Reference Manual for further details about job and
charge cards. Appropriate job, charge, and user 7. Daily Btu report
parameters will be available only through the user’s
computer center. 8. Daily Btu report and plot.

The remaining control cards should be punched The first four calculation types access data which
as indicated below to iach and execute program are directly read from instruments and stored on
ENERGY. individual channels of a pulse recorder, i.e., gas and

electricity. The Btu reports are made up of com-
AT1’ACH.PROFIL,FFECPROFIL,ID = PUWS. puted energy consumption values in buildings not

served by a primary energy source (such as gas or oil)
BEGIN .FFECI,PROG = ENERGY, but are provided with hot or chilled water from a

central plant. These calculations require input from
Data Cards three separate channels: (1) flow, (2) supply tempera-

ture, and (3) return temperature. Energy in Btus is
The data card deck for FFECI data access consists calculated by multiplying the flow rate by the tern-

of three types of cards: perature differential between the supply and return
lines. The number of dates is an integer from one to

1. BuildingCard twelve.

2. Channel Identifier Card The Channel Identifier card follows the Building
card when one of the Btu calculation types, i.e.. types

3. Date Card. 5 to 8, has been designated on the Building card.
The Channel Identifier card consists of three one-

The Building card contains the FFECI data point digit integers separated by commas. The integers
number, calculation type, and the number of dates will denote the channels of the flow, the hot water
requested. supply temperature (or chilled water return tern-

15
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perature), and the hot water return temperature April and May 1977 are desired.
(or chilled water supply temperature). The chan-
nel order of these variables can also be found in 2. Daily Btu data for FFECI data point 129, Re-
Table BI. corder 3. The data is desired for April 7, l9’7, and

May 20, 1977. From l’abk 81 we k now that channel
_______ I is hot water flow, channel 2 is the hot water supply
( 1.3.2 temperature. and c~annel 3 is the hot water return

temperature.
Channel number of Flow // Control Cards
Channel number of hot water supply /
temperature (or chilled water return / Job
temperature) // Charge
Channel number of hot water return —’
temperature (or chilled water supply ATFACH,PROFIL.FFECIPROFIL,ID = PUWS.
temperature)

BEGIN ,FFECI,PROG = ENERGY.
It must be noted that the Channel Identifier card

is omitted whenever calculation types 1, 2, 3, or 4 7/8/9 Multi Punch (EOR)
have been designated on the Building card. The
Channel Identifier card is applicable only to Btu cal- Input Set 1
culations.

352,1,2,3
The Date cards are now added to the input deck.

The number of Date cards used must be equal to the 11 ,76
number of dates requested on the Building card.
Date cards are of two types: day/month/year and 4,77
month/year. The user will select the type which cor-
responds to the calculation type designated on the 5,77
Building card; i.e., monthly or daily.

Input Set 2
Day 7,4,77

day,month,year 134,2,7,2

Month 4,77 1,3,2
month, year

7,4,77
Date formats are integers separated by commas—

day, month, year—for a ‘daily request and—month, 15,6,77
year—for a monthly request. The days and months
may be either one or two digits. Years may be two or 6/7/8/9 Multi Punch (EOI)
four digits. The Building card, the Channel Identi-
fier card (when appropriate), and the Date cards Due to the difference in plotters and their appro-
make up one input set. Additional input sets may be priate software, program ENERGY is written to
added after the last Date card of the set. send its plots to a common output center at CERL.

CERL uses a Houston Instrument plotter. Those
Examples users who wish to have plots made at their computer

site should contact CERL (AITN: CERL-EH/L
Construct an input deck requesting the following Windingland) to discuss the feasibility of such an

information: action.

I. Monthly data and plot for FFECI data point The resulting outputs from batch use of program
352, Recorder I. The months November 1976, and ENERGY are identical to those resulting from inter-

16 
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act ive use. Outputs are presented in the section en- blacked out and the password will be requested . The
titled “Batch Output” of this appendix. user then enters the 10-digit password and pushes

t he carriage return. If the user name and password
Interactive Input are correct, NSRDC will request control commands

by printing COMMAND. The remaining control
Request for usage of program ENERGY inter, cards are entered after this has been printed by

actively must be received at least one week prior to NSRDC.
desired use. Interactive use requires the transfer of
all needed data files to public disk storage. Inter- After the control commands have been completed,
active use of program ENERGY is similar to batch program ENERGY will prompt the user’s input. The
use except that input is typed into an on-line corn- user is advised to read the input description in the
puter terminal. At the end of each line (i.e., card previous section. Interactive is identical except that
image) a carriage return is required to transmit the the prompting statements notify the user of what is
command or input. Carriage return will be repre- to be entered. The order and format of data are the
sented by (CR) in the remainder of this appendix. same as in the batch input. The interactive routine
Interactive control commands do not require periods also allows the user repeat capabilities on FFECI
at the end of each line, data points and calculation types. A question will be

asked by the computer and can be answered by the
For interactive use a computer terminal is con- user with a YES or a NO.

nected to NSRDC via telephone. It is suggested that
a high-speed terminal (30 CPS) is used, though both The following sample provides the prompting
10 and 30 CPS lines are available. The terminals statements and input for interactive request of the
should be in half-duplex mode. Contact is made with same data request in examples 1 and 2 of the section
NSRDC by calling Area Code 202 229-6000. A high of this appendix entitled “Batch Output.” In this
pitched sound will cue the user to connect the termi- sample, each user input is underlined and followed
nal. The user must press (CR). NSRDC will respond by a carriage return. All data is entered after the two
with its name and the time. The user now logs in and hyphens (—— ) and is followed by a carriage return.
in puts commands as described below. All multiple data entries must be separated by

commas. (See Figure Al.) The locations of requested
The control commands for interactive usage are outputs have been noted but the outputs themselves

similar to the batch control card. are deleted. They will be presented in the section of
this appendix entitled “Data Output”

Login (CR) In place of job card
To stop execution the user must request data

Password (CR) In place of charge card point 0 (zero). After execution is complete, the user
must enter LOGOUT before discoiinecting the

ATTACH,PROFIL,FFECIPROFIL,ID = PUWS phone. If the user has hung up the phone or has dis-
(CR) connected accidentally, he/she should call NSRDC

BEGIN.INTER (CR) again, log into the machine, and enter LOGOUT.
After the LOGOUT command has been entered, the

The login command includes the user name but does computer will respond with a cost summary. Note:
not include core storage amount, time information, If the user does not LOGOUT, he/she will be
and priority. These are system defaults in the inter- charged for the connect time used until his/her entry
active mode. The user password is most often the channel has been cleared (usually around 30
cost code used on the batch charge card. Sample log- minutes).
in and password commands are:

Data Output
LOGIN,PUWSCERL83,SUP (CR)

Output from program ENERGY is identical for
1189056883 (CR) batch and interactive modes. See Figures A2

through A7 for examples of each report type and
Please note that NSRDC will prompt the user plot type. It should again be noted that all plots are

after the login command is sent. Ten spaces will be automatically sent to CERL.
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(CR)
NSRDC 6600 INTERCOM V4.5
DATE 11/22/77
TIME 09.26.48.
LOGINIUSER SAMP~EJ~ UP (CR)

~~~ ## ENTER PASSWORD-(CR)
COMMAND- ATTACH J PROFIL,FFECIPROFILIIO = PUWS (CR)

PF CYCLE NO. 001
COMMAND- BEGIN,INTER (CR)
ENTER 3-DIGIT DATA POINT NUMBER; ZERO MEANS STOP- -352 (CR)
ENTER 1-DIGIT RECORDER NUMBER--i (CR)

THIS PROGRAM HAS THE FOLLOWING CALCULATION
OPTIONS:

1. MONTHLY DATA REPORT
2. MONTHLY DATA REPORT AND PLOT
3. DAILY DATA REPORT
4. DAILY DATA REPORT AND PLOT
5. MONTHLY BTU REPORT
6. MONTHLY BTU REPORT AND PLOT
7. DAILY BTU REPORT
8. DAILY BTU REPORT AND PLOT

ENTER NUMBER OF OPTION DESIRED- -2 (CR)
ENTER THE NUMBER OF MONTHS DESIRED--3 (CR)
ENTER MONTH AND YEAR (MM,YY)- -~j~~ (CR)
ENTER MONTH AND YEAR (MM,YY)- -~~~~~~~~ (CR)
ENTER MONTH AND YEAR (MM,YY)- -~~~~~~~~ (CR)
DATA FOR THE FOLLOWING MONTHS WAS REQUESTED;

N OV 1976
APR 1977
MAY 1977: DATA NOT AVAILABLE

WOUL D YOU LIK E TH E SAME DATA POIN T?
ENTER ‘YES’ OR ‘NO’--NO (CR)
ENTER 3-DIGIT DATA POINT NUMBER; ZERO MEANS STOP- -129 (CR)
ENTER 1-DIGIT RECORDER NUMBER--3 (CR)
WOULD YOU LIKE SAME TYPE OF CALCULATION PERFORMED?
ENTER ‘YES’ OR ‘NOt- -NO (CR)

THIS PROGRA M HAS TH E FOLLOW IN G CALCU LATION

— 
OPTIONS:

1. MONTHLY DATA REPORT
2. MONTHLY DATA REPORT AND PLOT
3. DAILY DATA REPORT
4. DAILY DATA REPORT AND PLOT
5. MONTHLY BTU REPORT
6. MONTHLY BTU REPORT AND PLOT

FIgure Al. Samp le interactive ENERGY input (user input is underlined).

18
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7. DAILY BTU REPORT
8. DAILY BTU REPORT AND PLOT

ENTER NUMBER OF OPTION DESIRED- -i (CR)
ENTER FLOW CHANNEL (1, 2, OR 3)- -1 (CR)
ENTER HOT WATER SUPPLY OR COLD
WATER RETURN CHANNEL (1. 2, OR 3)- -2 (CR)
ENTER HOT WATER RETURN OR COLD
WAT ER SUPPLY CHANNEL (1, 2, OR 3)--3 (CR)
ENTER THE NUMBER OF DAYS DESIRED- -2 (CR)
ENT ER DAY , MON TH , AND Y EAR (DD,MM,YY)--714,77 (CR)
ENTER DAY, MON TH , AN D YEAR (DD ,MM,YY)- -2O~5,77 (CR)
DATA FOR THE FOL LOW ING DAYS WAS REQUESTED ;

7 APR 1977
20 MAY 1977

WOU LD YOU LIK E TH E SAM E DATA POINT?
ENTER ‘Y ES’ OR ‘NO ’--NO (CR)
ENTER 3-DIGIT DATA POINT NUMBER; ZERO MEANS STOP- -O (CR)
$CARU$ PLOT UNITS IS 582.
$ H I P L OT END

ERR OR IN ROUTE FU NCTION LFN TAPE86
COPYING Q FI LE

STOP
31.901 CP SECONDS EXECUTION TIME

COMMAND- LOGOUT (CR)
CPA 32.616 SEC
SS 33.691 SEC
EST. SYSTEM COST $ 6.28
EST. CONNECT COST $ 0.50
CONNECT TIME 0 HRS. 12 MIN.

11/22/77 LOGGED OUT AT 09.39.08.

Figure At. (cont inued)
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ENERGY DATA FOR DATA POINT 1331 — FORT CARSON
BUILDING 1953

FEBRUA RY 1977

ELECT

DAY KWH

1 434.6 0.0 0.0
2 451.7 0.0 0.0
3 45?.5 0.0 0.0
4 458.9 0.0 0.0
5 484.3 0.0 0.0

6 501.0 0.0 0.0
7 443.4 0.0 0.0
8 436.9 0.0 0.0
9 423.2 0.0 0.0

10 434.0 0.0 0.0

11 423.8 0.0 0.0
12 364.5 0.0 0.0
13 342.9 0.0 0.0
14 344.4 0.0 0.0
15 422.3 0.0 0.0

16 381.4 0.0 0.0
17 394.0 0.0 0.0
18 450.1 0 ,0 0.0
19 453.2 0.0 0.0
20 447.0 0.0 0.0

21 440.9 0.0 0.0
22 40 1.0 0.0 0.0
23 392.3 0.0 0.0
24 393.1 0.0 0.0
25 425.1 0.0 0.0

26 413.7 0.0 0.0
27 458.4 0.0 0.0
28 412.8 0.0 0.0 

_ 

MONTHLY
TOTAL 11881.6 0.0 0.0

DAILY
AVERAGE 424.3 0.0 0.0

DAILY
I4AX IM(JM 501.0 0.0 0.0

Figure A2. Sample monthly data report.
20
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ENERGY DATA FOR DATA POINT 3201 — FORT HOOD
BUILDING 60100

7 APR 1977

ELECT GAS

HOUR KWH CU FT

1 1.8 13. 0 0 .0
2 1.5 5.0 0.0
3 1.4 6.0 0.0
4 1.5 5.0 0.0
5 1.5 5.0 0.0

6 1.5 5.0 0.0
7 1.4 5.0 0.0
8 1.3 5.0 0.0

1.6 65.0 0.0
10 2.4 95.0 0.0

11 5.1 29.0 0.0
12 5.7 27.0 0 .0
13 4.6 24.0 0.0
14 2.6 28.0 0.0
15 1.7 42.0 0.0

16 2.0 12.0 0.0
17 2.0 24.0 0 .0
18 2.0 52.0 0 .0
19 2.2 35.0 0.0
20 2.0 21.0 0.0

21 2.5 12.0 0.0
3.6 19.0 0.0

23 2.8 25.0 0.0
24 3.0 19.0 0.0

DAILY
TOTAL 57.6 578.0 0 .0

HOURLY
AVERAGE 2.4 24.1 0.0

HOURLY
MAX IMUM 5.7 9 5 0  0.0

Figure A3. Sample daily data report.
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ENERGY DATA FOR DATA POINT 1293 - FORT CARSON
BUILDING 1363

JANUA RY 1977

MILLION INVALID
DAY BTUS DATA ( I’4RS)

1 16.321 0
2 15.830 0
3 13.695 0
4 14.258 0
c 16.072 0

6 15.835 0
7 14.206 0
8 17.834 0
9 19.482 0

10 17.851 0

11 15.996 0
12 15.587 0
13 13.659 0
14 14.395 0
15 14.850 0

16 15.708 0
17 12.614 0
18 12.688 0

11.954 0
20 12.293 0

21 12.287 0
22 11.890 0
23 13.01 9 0
26 14.348 0
25 13.641 0

26 12.386 0
27 12.093 0
28 14.303 0
29 14 .439 0
30 14.283 0

31 12.619 0

MONTH LY
TOTA L 446.434 0

D A I L Y
AV F RAG E 14.401

DAILY
MAX IMUM 19.482

Figure A4, Sample monthly Btu report.
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ENERGY DATA FOR DATA POINT 1293 — FORT CARSON
BUILDING 1363

7 APR 1977

MILLION INV ALID
HOUR BTIJ S DATA (lIPS)

1 .424
S .450

3 .460
4 .459
5 .474

6 .475
7 .460
8 .394
9 .358

10 .311

11 .298
12 .289
13 .287
14 .290
15 .273

16 .288
17 .291
18 .288
19 .297
20 .3 14

21 .333
22 .311
23 .364
24 .383

DAILY
TOTAL 8.572 0

HOURLY
AVERAGE .357

HOURLY
MAX I MUM .475

Figure AS. Sample daily Btu report.
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ORILT ORTR FOR NOVEMBER 1976
ELECT SLOG 4617

9

.

r
2

e. 12. i6. 20, 24. a.
DRY

ORILY OPTR FOR RPRIL 1977
ELECT BLDG 4617

D

DR’i’

Figure A6. Sample monthly plots.
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HOURLY ORTR FOR OPT 15 MAR 1977
ELECT BLDG 60100

U-,

I

I I

b. ‘3. 6. 9. 12. 15. 15. 21. 24.
MØtJR

HOURLY DRIP FOR DRY 7 APR 1977
ELECT BLDG 60100

‘0

I,; 
4

2

“b. 3. 6. 9. 12. 15. 16. 21.H~UR

Figure A7, Sample daily plots.
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Efficiency b. Within these categories, order the data by
recorder number from low to high

The data access and reports attainable from the
FFECI data base can be less costly if data access is c. Within a recorder number order the data re-
approached carefully and logically. The following quests by date
are some guidelines for fast and inexpensive execu-
tion. ci. If dates within a recorder number overlap

or are duplicated (i.e., daily request within a monthly
I. When accessing large amounts of either Btu or request) order the data requests by calculation type

non.Btu data from ENERGY , be sure to request rather than by date.
data from only one FFECI data point at a time. It is
less expensive to change recorder number, calcula- 3. Be careful to request reasonable dates. A
tion time, or data than to change data point, search for non-existent data is more costly than

access of existing data.
2. Group all data of the same data point by the

following rules: 4. It may be helpful to request Btu data after
dates have been checked with non-Btu output (This

a. Separate requests into Btu and non-Btu may not always be helpful when only Btu data is
categories needed.)
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APPEN DIX B:
Energ y Parameter Key

DATA POINTS BEING MONITORED
(BY MAJOR CONSUMER GROUP) E = Electrical

G = Gas
0 = Oil

Table SI lists all present FFECI monitoring W = Weather station
points orga’ ized by major consumer group. The BT = Building temperature
table provides a brief description of each building, BH = Building humidity
the real property building number at the post, the CWF = Chilled water flow
FFECI data point number, which includes the loca- CWRT = Chilled water return temperature
tion, and the energy parameter(s) being monitored. CWST = Chilled water supply temperature
Users should refer to the location and energy param. HWF = Hot water flow
eter keys for information regarding building location HWRT = Hot water return temperature
and energy parameter type. Appendix D presents a HWST = Hot water supply temperature
detailed description of the buildings. DHWF = Domestic hot water flow

MWF = Medium hot water flow
Location Key MWRT = Medium hot water return temperature

MWST = Medium hot water supply tempera.
The first digit of the data point number indicates ture

the building location: WF = Dual temperature water flow
WFR = Dual temperature water return tern-

1 = Fort Carson perature
2 = Fort Belvoir WFS = Dual temperature water supply tern-
3 = Fort Hood perature

Weather Parameter Key

DBT = Dry bulb temperature
WBT = Wet bulb temperature

SOLR = Horizontal solar radiation
WSPD = Wind speed
WDIR = Wind direction
BPRE = Barometric pressure

27
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Table BI

Data Point. by Building Typ.

FFECI Paasmstar MouIts,sd
Building Data R.co,d.r by Channel Numb.,

Description Number Point Number 1 2 3

Troop Housing

Ba rracks T” 811 126 I E 0
2 CWF CWST CWRT

Barracks “1” 1044 128 I E
2 CWF CWST CWRT
3 HWF HWST HWRT

Barracks ”H” 12 19 127 I E C
Barracks “I” 1363 129 I E

2 CWF CWRT CWST
3 HWF HWST HWRT

Barracks—New 1951 132 I DWHF
2 CWF CWST CWRT
3 MWF MWST MWRT
4 BTI BT2 E
5 E E F

Barracks—New 1953 133 1 E
2 CWF CWST CWRT
3 HWRT HWST HWF

Barracks—WW II 3471 136 I E 0
Barracks—WW II 3472 137 1 E C
Barracks 203 238 1 E 0
Barracks 1464 228 1 E

4 Barracks 2 111 226 1 E
2 HWST HWRT HWF

Barracks 2203 223 1 E 0
Barracks 12005 34(3 1 E C
Barracks 16008 339 1 E C
Barracks 27002 342 1 E
Barracks 27006 343 1 E
Barracks 34006 346 I E
Barracks 34010 347 I F
Barracks 41008 338 1 E C
Barracks 87015 335 1 E
Bachelor Officers ’

Quarters 7304 119 I E 0
Bachelor Officers ’

Quarters 470 221 1 E
2 0 0

Bachelor Officers ’
Quarters 508 222 1 E

2 G 0
Bachelor Officers ’

Quarters 36006 331 1 E G
Dining Facility 1040 130 I E G

2 HWF HWST HWRT
Dining Facility 1661 131 I E C

• 2 HWF HWST HWRT
Dining Facility 231 224 I F 0 C
Dining Facility 87017 333 1 E 0

2 CWF CWST CWRT
Dining Facili ty and

Central Plant 27004 341 I E G C
Din ing Facility and

Cen tral Plant 34008 345 1 E C 0

28
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Table Ill (continued)
______________ - 

FEEd Parameter Monitored
Building Data Recorder by Channel Number

Description Number Point Number 1 2 3

PamBy Housing

Family Housing 17 110 1 E C
F., ,.ily Housing 4644 122 1 E C
Fa mil y Housing 7022 115 I E C
Family Housing 7269A 116 1 E 0
Fa mily Housing SI 218 I E 0
Fa mily Housi ng 452 216 1 F 0
Family Housing 553 213 1 E 0
Family Housing 579 2 14 I E C
Fa mily Housing 922 207 I E
Family Housing 1501 2 11 I F C
Fa mil y Housing 1551 210 I E G
Famil y Housing 1663 204 I E C
Family Housing 1689 205 1 E C
Fam ily Housing 180 327 I E C
Fa mily Housing 178 326 1 0
Fa mily Housing 5658 371 1 E C
Fam ily Housing 5669 322 1 E 0
Family Housing 6443-1 324 I E 0
Fa mil y Housing 6449-1 372 1 E C
Fa mily Housing

( General Officers) 6794 329 1 E C
Family Housing 6809 325 1 F C
Fam ily Housing 60062 319 I F C
Fam ily Housing 60100 320 1 E C

Adinlnlatratlon/Tralnlng

Ad ministration 741 153 1 E 0
Ad minis tration 1048 135 1 E

2 HWF HWST HWRT
Adniinist rat ion—WW II 1544 154 I E C
Ad ministration—New 2060 134 I E

2 CWF CWST CWRT
3 HWF HWST HWRT

Administration 358 297 3 CWF CWST CWRT
4 HWF HWST HWRT
5 E E E
6 0 BT BR

Administration!
Laboratory 399 230 1 E G

Ad ministration 16010 365 I F 0
Administration 27001 344 I E
Ad ministration 37010 370 1 E C
Administration 34011 348 I F
Post Headquarters 1430 148 1 E C
Post Headquarters 216 231 1 F

2 0
— Post Headquar ters 1 361 I F C

Headquarters 16011 374 I E C
Headquarters 3701 1 368 I F C
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Table 81 (continued)

FEEd
Data Parameter MoniIa~ d

Building Point Recorder by Channel Number
Description Number Number Number 1 2 3

Community Support FaclIltIu.

Enlisted Open
Dining Facil Ity 1230 145 I E C

Enlisted Open
Dining Facility 1200 241 I E C E

Enlisted Open Dining
Facility INCO Mini
Dome) 42000 353 I E C

Enlisted Personnel
ServiceClub 121 356 1 E C

Officers’ Open
Dining Facility 7300 118 I E C

Officers’ Open
Dining Facility 20 219 1 E

2 0 0
Commissary 1525 143 1 E 0
Commissary Annex 3572 149 1 F 0
Commissary 238 220 1 0

2 0
Commissary 50001 354 1 E

2 0
Swimming Pool 182 227 1 F

2 0 0
Theater 2120 239 1 F 0
Community Center 108 362 I E C
Four Seasons Cafe 136 330 1 E 0
MaIn PX 135 376 1 E C
Bra nch PX 87008 336 1 E

2 WE WST WRT
Gymnasium 12018 363 1 E G
Cymnasium 37010 364 1 E G
Field House 23001 375 1 E C

Productlou/Malntenanee

Laundry 402 146 I E
Laundry SteamPlant 403 146 1 C
Laundry 611 240 1 F
Maintenance Shop 2492 139 1 E C
Maintenance Shop 2992 138 1 E C
Maintenance Shop 8000 140 I F C
Maintenance Shop 4617 352 1 E C
Maintenance Shop 9529 349 1 E C
Maintenance Shop 30015 373 I E

2 C
Maintenance Shop 32016 350 1 E C
Maintenance Shop 40001 351 I C

2 E E E
Motor Pool 1949 234 1 E

2 E
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Table BI (continued)

FFECI
Data Parameter Monitored

BuildIng Poin t Recorder by Channel Number
Description Number Number Number 1 2 3

M.dicak/Doutal

Dispensary 1(X)’ 4 ’ I E C
Dispeiisarv 2400 1 3~$ I F C
Dispensary 31002 359 1 F C
Hospital 3071 232 I E F
Hospital 36000 357 1 £
Denial Clinic 1099 233 I E

2 HWRT HWF HWST
Dernal ( mI~ 330 360 1 E C

Seorege

237 152 I E C
‘.r rage and Shop 1304 151 I E C
‘~% ar e h ~’use 335 236 1 F
Warehouse 1108 235 I E

2 0
War ch ous 44015 366 1 E C

Utfiltie. Distribution

Feeder— I 10 2 1 F
l-ee er- 2 102 I E
Feeder—-3 104 1 E
Feeder-—4 104 1 F
Feeder—S 10’ I E
F-eekr--- - 6 106 I E

107 I E
Feeder—8 106 I E
Feeder—I 301 2 F
Feeder—2 301 4 E
Feeder— .3 301 5 E
Fecdcr—4 301 6 F
Feeder— S 30! 6 E
Feeder—4 301 2 F
Feeder— ’ 301 I F
Fecdcr—$ 301 6 F
Feeder- -~~ 301 3 E
Feeder—lO 301 4 F
F e ed er—lI  301 4 F
Ee ed er— 12 301 5 F
Feeder— i S 301 2 E
Feeder—14 101 I E
Feeder—IS 301 5 E
Feeder—l6 301 I E
Airfield 14 1 I F
1-am ils Hsg—~2 2t) 100 [ntis 1 12  I F
Family Hsg—4629 M t int s  120 I F
Famil y Hsg- ~2 ’iI 4 [nt i s  114 I F
Famil y Fl ’M Units  2 Units 104 I F
Fam Hsg Feeder 203 I F
Fam Hsg Feeder 206 I E
Fam Hsg Feeder 209 I E
Fam Hsg Feeder 2 12 I F
Fam Hsg Feeder 215 I F
Barracks Feeder 2 1 1 7  225 I F
Substat ion-CKT7 106 ’ 2I I E
2910 KVA Transformer 3O’2 201 I E
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Table 81 (conti nued )

FFEC I
Data Parameter Monitored

Building Point Recorder by Channel Number
Description Number Number Number 1 2 3

_______ — —

Utilities Distribution (continued)

FDR l600 Area 3072 201 I F
Tr e nstor mer Vault 242 I F.
Ad ministr ation Feeder 229 I E
Post Pump Station 6898 367 I E
Central Energy 10006

Plant and and 337 I F F F
Barracks 10007 2 F C C

Centra l Plant 87018 332 I E F E
2 F C C
3 CWF CWST CWRT
4 CWF CWST CWRT
5 CWF CWST CWRT
6 WF W R T

Reg ST-West 317 I E
Tran s-R bAAF 318 1 F
Pershing Park Feeder 321 I E
Chaffe Village Feeder 323 1 E
McNa i r Village Feeder 328 1 F

Weather

Fort Carson 196 1 DBT DFT SOLR
2 WSPD WDIR BPRE

Fort Belvoir 2% 1 DBT DPT SOLR
2 WSPD WDIR BPRE

Fort Hood 3% 1 DBT DPI SOLR
2 WSPD WOIR BPRE
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APPEN DIX C:

DATA POINTS BEING MONITORED
- (BY INDIVIDUAL POST AND BY MAJOR Energy Parameter Key

CONSUMER GROUP)
E = Electrical
C = Gas

Tables Cl throug h C3 list all presen t FF ECI 0 = Oil

monitoring points organized by major consumer W = Weather station
group. The tables provide a brief description of each BT = Building temperature
building, the real property building number at the BH = Building humidity
post , the FFECI data point number, which includes CWF = Chilled water flow
the location , and the energy parameter(s) being CWRT = Chilled water return temperature
monitored. Users should refer to the location and CWST = Chilled water supply temperature
energy parameter keys for information regarding HWF = Hot water flow
building location and energy parameter type. HWRT = Hot water return temperature
Appendix D presents a detailed description of the HWST = Hot water supply temperature
buildings. DHWF = Domestic hot water flow

MWF = Medium hot water flow
Location Key MWRT = Medium hot water return temperature

MWST = Medium hot water supply tempera-
The first digit of the data point number indicates ture

the building location: WF = Dual temperature water flow
WFR = Dual temperature water return tern-

1 = Fort Carson perature
2 = Fort r ivoir WFS = Dual temperature water supply tern-
3 = Fort Hood perature

Weather Parameter Key

DBT = Dry bulb temperature
WBT = Wet bulb temperature

SOLR = Horizontal solar radiation
WSPD Wind speed
WDIR = Wind direction
BPRE = Barometric pressure

33
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Table d

Data Points at Foil Carson by Building Type

FFECI Parameter Monitored
BuildIng Data Recorder by Channel Number

Description Number Point Number I 2 3

Troop Housing

Barracks ”T’ 811 126 I F C
2 CWF CWST CWRT

Barracks ‘I” 1044 128 I F
2 CWF CWST CWRT
3 HWF HWST HW R T

Barracks ”H ” 12 19 127 I E 0
Barracks “1” 1363 129 I E

2 CWF CWRT CWST
3 HWF HWST HWRT

Barracks—New 1951 132 I DWHF
2 CWF CWST CWRT
3 MWF MWST MWRT
4 . BIt BT2 F
5 F F F

Barracks—New 1953 133 1 F
2 CWF CWST CWRT
3 HWRT HWST HWF

Barracks—WW II 3471 136 I F C
Barracks—WW II 3472 137 1 E C
Bachelor Officers ’

Quarters 7304 119 1 E CV 
Dining Facility 1040 130 1 F C

2 HWF HWST HWR T
Dining Facility 166 1 13 1 1 E C

2 HWF HWST HWRT

Family Housing

Family Housing 17 110 1 F C
Family Housing 4644 122 1 F C
Fa m ily Housing 7022 115 1 F C
Family Housing 7269A 116 1 E C

Admlnlstradon/Tralnlng

Administration 741 153 1 F C
Administration 1048 135 1 E

2 HWF HWST HWRT
Post Headquarters 1430 148 1 F C
Administrafion—WW II 1544 154 I E C V

Administration—New 2060 134 1 F
2 CWF CWST CWRT
3 HWF HWST HWRT

CommunIty Support Facilities

Enlisted Open
Dining Facility 1230 145 1 F C

Commissary 1525 143 1 E C
Commissary Annex 3572 149 1 E C
Officers’ Open

Dining Facility 7300 118 I E C

34
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Table Cl (continued )

FFECI
Data Parameter Monitored

Building Point Recorder by Channel Number
Discription Number Number Number 1 1 3

Produrtlon/Malntensoce

Laundry 402 146 I E
Laundry Steam Plant 403 146 I C
Mai ntenance Shop 2492 139 1 F C
Maintenance Shop 2992 138 1 E 0
Maintenance Shop 8000 140 1 E G

MedlcalJDental

Dispensary 1007 147 1 E C

Storage
Storage 237 152 I i~ C
Storageand Shop 1304 151 I F C

Utilities Distribution

Fam ily Hsg—7220 lOO Units 112 1 F
Family Hsg—4629 64 Units 120 1 E
Family Hsg—7270 4 Units 114 1 E
Family Hsg U n its 27 Un its 104 1 E
Feeder— I 102 1 F
Feeder— 2 102 1 F
Feeder—3 104 1 E
Feeder—4 104 1 E
Feeder—S 107 I E

106 I E
Feeder—7 107 1 E
Feeder—S 106 1 E

Weather 196 1 DBT DPI SOLR
2 WSPD WDIR BPRF
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Table Cl

Data Points at Fort Behoir by Building Type

FFECI
Data Parameter Monitored

Building Point Recorder by Channel Number
Description Number Number Number 1 2 3

Troop Housing

Barracks 203 238 I E 0
Bachelor Office rs’

Quarters 470 221 I F
2 0 0

Bachelor Office rs’
Quarters 508 222 I E

2 C 0
Barracks 1464 228 1 F
Barracks 2 111 226 I F

2 HWST HWRT HWF
Barracks 2203 223 I E 0
Dming Facility 231 224 I F 0 0

Family Housing

Family Housing 51 218 1 E 0
Family Housing 452 216 1 F 0
Family Housing 553 2 13 1 E C
Family Housing 579 214 1 E C
Family Housing 922 207 1 E
Family Housing 1501 211 1 E C
Family Housing 1551 210 1 F G
Family Housing 1663 204 I F 0
Family Housing 1689 205 1 F C

AdmInistration/TraInIng

Post Headquarters 216 231 I F
2 0

Administration 358 297 3 CWF CWST CWRT
4 HWF HWST HWRT
5 F F E
6 0 BT BH

Administration 399 230 1 E C

Community Support FacilIties

Officers ’ Open
Dining Facility 20 219 1 E

2 0 0
Swimming Pool 182 227 1 F

2 0 0
Commissary 238 220 1 0

2 0
Enlisted Open

Dining Facility 1200 241 1 F C F
V 

Theater 2120 239 I F 0

Laundry 6 11 240 1 E
Motor Pool 1949 234 1 E

2 F
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Table C2 (continued)

FFEC I
Data Parameter Monitored

Building Point Recorder by Channel Number
Description Number Number N umber 1 2 3

Medkai/Dentai

Dental Clinic 1099 233 I E
2 HWRT HWF HWST

Hospital 3071 232 I F F

Storage

Warehouse 335 236 1 F
Warehouse lI DS 235 I E

2 0

Uffiky Distr ibution

Ba rracks Feeder 2 117 225 1 F
Substat ion-CKT7 3067 217 I E
2500 KV A Transformer 3072 201 I E
FDR 1600 Area 3072 201 1 E
Fam Hsg Feeder 203 1 E
Fam Hsg Feeder 206 1 E
Fam Hsg Feeder 209 I E
Fam Hsg Feeder 212 1 E
Fam Hsg Feeder 215 1 F
Transformer Vault 242 I F
Ad ministration Feeder 229 1 F

Weather 296 1 DBT DPI SOLR
2 WSPD WD IR SPRE
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TableC3

Data Points at Fort Hood by Building Type

FFECI
Data Parameter Monitored

Building Point Recorder by Channel Number
Description Number Number Number 1 2 3

—--V.--.— V _ V . _~ -— ___________ _________

Troop Housing

Barracks 1 200$ 341) I F C
Ba rracks 16008 339 I F C
Barracks 27(X)2 342 I F
Barracks 27006 343 I E
Barracks 34(XJt~ 346 I F
Barracks 34010 347 I E
Bachelor Officers

Quartet-s 36006 331 I E C
Barracks 41008 338 1 F C
Barracks 87015 335 3 WF WST WRT

4 E BT BH
Dining Facility and

Central Plant 27004 34 1 I E G G
Dining Facility and

Central Plant 34008 345 1 E G G
Dining Facilit y 87017 333 I F G

Family Housing

Family Housing 178 326 I G
Family Housing 180 327 I E C
Family Housing 5658 371 1 E C
Family Housing 5669 322 1 F C
Family Housing 6443-I 324 1 F C
Family Housing 6449-I 372 I E C V

Family Housing V

(General Officers) 6794 329 I F C
Family Housing 6809 325 I F C V

Family Housing 60062 319 I F C
Fa mil y Housing 60100 320 I E G

AdminIstration/TraInIng

Post Headquarters 1 361 1 F C
Administration 16010 365 I E G
Head quarters 16011 374 I F G
Administ ration 27001 344 1 F
Administra tion 34011 348 1 E
Administration 37010 370 1 E C
Head quarters 3701 1 368 1 F C

Community Support Facilities

Community Center 108 362 1 E G
Enlisted Personnel

Sen’iceClub 121 356 1 F C
Four Seasons Cafe 136 330 I E G
MainPX 135 376 1 E G
Officers ’ Club Open

Dining Facility 5764 355 I E E C
Gymnasium 12018 363 I F C
Field House 23001 375 I E C
Gymnasium 37010 364 I E C
Enlisted Open Mess

(N COMin i Dome) 42000 353 1 F C
Commissary 50001 354 I F

2 E
Branch PX 87008 336 I F

2 WF WFS WFR

_  ~~~~~~~~~~~~~~~~~~~~ V . -.~~~~~~~~~~~~~--- .-- -



Table C3 (continued)

FFEC I
Dat a Parameter Monitored

Building Point Recorder by Channel Number
Description Number Number Number 1 2 3

Production/Maintenance 
V

Mainte iiance Shop 46 17 352 I F C
Maintenance Shop 9529 349 I F

2 C
Maintenance Shop 30015 373 I E 

V

2 C
Maintenance Shop 32016 350 I E C
Maintenance Shop 40001 357 I C

2 F E F

Medical/Dental

Dental Clinic 330 360 1 F G
Dispensary 24001 358 1 E C
Dispensary 31002 359 1 E C
Hospital 36000 357 1 C

Storage

Warehouse 49015 366 I E 0

Utility Distribution

Post Pump Station 6898 367 1 F
Central Energy Plant 10006

and Barracks 10007 337 I F F E
2 E C G

Feeder 16 301 I F
Feede r 14 301 1 F
Feeder7 301 1 F
Fecderb 301 2 F
Feeder l 301 2 F V

Feederl3 301 2 F
Feeder 9 301 3 E
Feeder l l  301 4 E
Feeder 2 301 4 E
Feeder lO 301 4 E 3

Feeder 3 301 5 F
Feederl2 301 5 E
FeederlS 301 5 F
Feeder 8 301 6 E
Feeder4 301 6 F
Feeder 5 301 6 F
Re5 ST-West 317 1 F
Trans -R6AAF 318 1 E
Pershing Park Feeder 321 1 E
Chaffe Villag e Feeder 323 1 E
McNair Villag e Feeder 328 1 E
Central Plant 87018 332 F F F

V ~~~~~~~ 2 F 0 0
3 CWF CWST CWRT
4 CWF CWST CWRT
5 CWF CWST CW RT
6 CWF CWRT

Weather

396 1 DBT DPI SOLR
2 WSPD WDIR BPRE
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APPENDIX D:

BUILDI NG DESCRIPTIONS
AND PHOTOGRAPHS

The energy parameters being monitored in each
building are also provided in the narrative. The facil-

This app endi x provides a narrative descri p t ion ities are presen ted in order by FEECI data point
and photograp h of each building being monitored. number.

Fo rt Carson . CO
Bui ldin g 17
Da ta Point l i t )
Sing le -F ami ly  Hous ing

Building 17 is one of a comp lex of sing le - fam i ly  ce i l i ng  is  0.08 B t u s  SF -h r_ sq f
V~ (0 .45 W V V K—rn 2) .

houses (buildings I throug h 27) bui l t  in I 95~ for
senior field-grade officers. This one-stor house has The house is heated h~ a duete d warm air  •s~~rn
a total  floor area of 1906 sq ft ( 177 rn 2) . an overall emp l oy ing a gas-Iite d f u r n a c e  of 97 0(X)-Btt ih
le ngth of 55.4 ft (169 rn). and a widih of 43.3 ft ( 13.2 (102 (X)() kJ/hr) bonnet o u t p u t  capacity.
rn) . The total exterior w a l l  area is J 753 sq ft ( 163 rn 2) .
of which 14 percent (247 sq ft ~23 rn~~) is glass. The Fli e energy parameters being monitored in th is
combined U-value of the exterior wal l  is 0.33 Btu si ’ bu i l d ing  are electricity and n a t u r a l  gas . -;
°F-hr —s q ft ( 1.87 W K ~ni 2 ) . and that  of the ru~ f

_  

~~~~~~~~~~~~~~
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Fort Carson, CO
Building 7022
Da ta Point 115
Sing le-Famil y Housing

the roof/ceiling is 0.10 Btu/°F-hr -sq ft (0.57 W/°K-
Building 7022 is one of the sing le-famil y houses m2).

built in 1957 for field-grade officers. This one-story
house has a total floo r area of 1640 sq f t ( l5Z m 2), an The house is heated by a ducted warm air system
overall length of 54.5 ft (16.6 m), and a width of4 l .5  employing a gas-fired furnace of 98,000-Btuh
ft ( 126  m). The total exterior wall area is 1600 sq if (103 300 kJ/hr ) bonnet capacity .
( 149 m2), of which 15 percent (240 sq ft [22 m2j ) is
glass. The combined U-value of the exterior wall is The energy parameters being monitored in this
0.30 Btu/°F-hr -sq ft ( 1.70 W/ °K-m 2), and that of building are electric and natural gas.

~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 

-
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Fort Carson , CO
Building 7269-A
Data Point 116
Family Housing—Dup lex

This unit is half of a dup lex house built in 1958 to and that of the roof/ceiling is 0.10 Btii  F-hr - sq f t
provide family housing for company-grade officers. (0.57 W/°K -m 2).
The two-story unit has a total floor area of 1835 sq ft
(170 m2). including a full basement. This rectangular The unit  is heated by a ducted warm air  sy stem
structure has a frontal width of 23.2 ft (7. 1 m) and a emp loying a gas-tired furnace of 64.5(XJ-l3t uh
depth of 26.5 ft (8.1 m). The total exterior wall area (68 000 Id/h 1) bonnet output capacity .
is 1435 sq ft (133 m9, of which 10 percent ( 142 sq ft
[13 m~}) is glass. The combined U-value of the cx- The energy parameters being monitored in th i s
ten or wall is 0.30 Btu/°F-hr-sq ft ( 1. 70 W/°K -m 2) . building are total electric and na tura l  gas .

~~~h-
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( Ii  t~ i I ~ - i i  I J V  ic  I .s~ i l th

H u i I d i i i ~ 
— Is j f l  i l k  r~ l i u l i l l i C  i i ~ ( i t s  i~~~u i i i ~ 1 . hi~- k , I C c ~) i~a s — I i i -ed h e a t i n g  and vapor

I ’ u i l t I i i i ~ ~~. n i s i r u c t e d  ~ VV V~ I his ~nc si~~t \  h r i ~ k ~ i - t I i p I c ~~s I n  l L l l i C e r a I i 4 l n  u n i t s .  V l V h e  Io la l c ap a c i ty
s t r u c t u t - e li . t ~ .i 11.1.11 l i i  I I  I ’  -~q Ii  I )  ~~ t it ( f t  h~~e U l l i l s  is 440 .0 ( X )  B ot h ) 5l ~~(X )() kJ hr ) and

I tic t i t i i k l i t i ~ d i i i i c i i ~o i i ~ Ii ~
- I i i  — I I  I i  ~~~ ~l. t l t i u h  ~) l 4 )  0(X) k i h i-) h ea t in g .  Three addi —

-19. 1 -~ -~~~ nil. ~lu ~ ~i i t  l l s c i  ( — 
‘ f t  i i , i i a )  i t - i i i t i i i i t e d . pac kaged gas— lire d heat ing

I S  n t .  I he to t a l  est er i l a l l  . t l u , I  is ~~~~ I 45 . i t i d et . ip i r . l i i ~~e cti i i l i i i g  u n i t s  w i t h  a to t a l  c ap a c i t y  of
V

nt 1) . o f w h i c h  2~ l) ei~ v T i t  l~~ l sq Ii  I ~~ i t t  u s  ~~~~ l I . u M t )  I l i t i l i  I u I . ~ ( X ) ( ) ki 1w) and 13 .5(X) elm (6 .3
I I i -  ~ ‘iecl LV —~~a I L I c  i t  t h e  L \ i c r l i ~‘. .i l l  is i i i  • i i i i i i l . i I c  u sed l i i  supp l~ makeup  a i r  for the

-q f t  i 2 V o \%V K - u u i ~ i . . , uu d t h a t  I t h e  ) I c u l .

0.23 Bt us  I— -h r - s q  l i u l  I ‘~% K nu ’).
I lie ci j e C~ pa ra mel ers being iii un i t  ored i it this

The bu i ld ing  is hieate i l  and V k i t  h~ I~~e i b u i l L i l i C  ir e ele~- i t i c i tv  and t i a t u t - a l  gas.

V -, ~ - -
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Fort (‘arson. CO
Bui ld ing  “304

V Data Point 119
Bachelor Ofticcrs ’ Quar t e r s  (BOQ)

Bui ld ing  7304 is a BOO w i t h o u t  d i n i n g  f a c i l i t i e s  I he b u i l d i n g  is heated b~- a t i i u u l t i — l t s p .  lo~ —t e n t —
b u i l t  i n I 9 ’O. The thr ee -sto r~ s t ruc t ure is cottipused pc i a tu r c . hot-~ atcr  ssstent  entp los in g  baseboard
o f a  pri mar~ bui ld ing  238 ~ 42 It  Cl x 13 n i l  and a r a d i a t o r s  located a long t h e  I i i s ldc  per imeter .  Hot
w ing of 55.~ x 4 2 ft  ( I  ~. () x I _ I m). The b u i l d i ng has ~u a t e r  to i - hea t ing  is s tupp lieul by a boiler ol I 2~ x
a total floor area of 3~ . 1(X) sq ft (344 7 1112 ) .  wh ich in— I (b Bt tub  I 1.3S x 10 kJ hr )  Oh 11) 111 c . i p a c u t s  - \ e u u t i —
cltides a basem ent  mechanical  room of 9194 sq H l a t ion  is accomp lished t h r o u c h i  i n d i v i d u a l  ~e n I i l a t i i i t i
( .10.1 ni ’). Fhe to ta l  exterior wal l  area is 2 1 ‘8)5 sq H t a i t s  set-s i i i g  each room.
(2035 iii ~). of which  I 0 percent  (34ti4 

~‘-l I i  13S2 ni ’ )  ix

glass. Fhe corn bi ned F -s a I t ie of t he cx ten or w a l l  ix I lie enere\ p a r a iu c t c r x  bei ti ~ monitor e d in t h is
t) __ ll Btus F—hi - —s q I t ) l . 5 W K - n i 2) . and t h a t  of b t u i l d i n g  arc to t a l  e l cc t t - i e it ~ and mu tu al eas .
the roof cei l ing is 0.05 Btu s  ° F-hr-sq f t  (0 .28 W ‘K-
tat 2) .

44
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Fort (‘arson . (‘()
Bu i ld ing  4h44
Data Point 122
Famil y H ot t s i t i g— Mu lt i

Bu il di t i g 4644 is a one-stor y fourp lex hottsc b t i i l t  t h a i  i i f  t he  roof cei l ing ix 1) 19) ) B t u u s  ‘F -hr - sq  It  5 1 1
in 1 972. Each hou sing u n i t  has a tv p ca I wid I h and W K - t i i ~~) .

depth of 40.8 and 30 It (2.4 and 9.1 t i t ) .  re spect i sek .  Each hou s i t t t ~ u n i t  is heated by a du cte d w arm- a i r
The uni ts  are arranged end to end , resul t ing  ~~ system , each of wh i ch  emp loys f i i u i r  gas-f ired Iti r-
osera ll ss idth of 103.2 11(49. 7 na) . The total  floor area ilace s ol l ( X ) .( X 8 ) — B t u h  l o S  5(X) ki I an ) bonnet i l u i p u t
is 49(X) sq ft (455 iii ’). and the tota l  exterior wal l  area capa ci t y .
is 3180 sq ft  (295 ni ’), of which  17.5 peicent  OSSO sq ft  -

[52 rn ’ ]) is glass. The combined V-va lue  of the  cx- l Iic energy par~ n 1cicts h eit ig monitored in i h j ~
ten or wall is 0.25 Btu s  - °F-hr -sq ft  u I . 42 W ° K - n t ’): b u i l d i n g  are tota l  electr ici t y and na tu ra l  gas.

_
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Fort Carson , CO
Building 811
Data Point 126
Bachelor Enlisted Quarters Wi th
Dining Facili ties (Barracks )

This building is an enlisted barracks with dining The structure emp loys a fin-tube perimeter radia-
facilities constructed in 195t . I t has a total floor area lion system ton heating, wi th  hot water supp lied from
of 40.427 sq ft (3 75~ m’). The building is a three- two 23.4 X 10~ Btuh (24.7 x 10 ku hn) gas-tired
story rectangular structure with a length of 267 ft  boilers. Cooling is supplied from chilled water pi ped
(Ml m) and a width of 39 It ( 12 m). plus a one-stony from a central plant.
1-shaped dining fac i l i t y  wi th  an overall length of
121. 7 ft (37 .1 m) and width of 57 . 7 ft ( 1 7 .6 nt) It  was
designed for a total capacity of 178 personnel. Fhe
building has ~~X) sq ft  (724 na ’) of single glazed The energy parameters being monitored in this
windows, The combined U-value fan the exterior wall building include total electricity, natural  gas . chilled
is 0.54 Btu/ °F -hr-sq ft (3.07 W / ° K - m ~). and that  of water flow, and supp ly/return chilled water temper-
the roof is 0.14 But °F-hr -sq ft (0.79 W- ’°K-m ’). atune.
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Fort Carson . CO
Building 1219
Data Point 127
Bachelor Enlisted Quarters
With Dining Facilities (Barracks )

Building 1219 is an enlisted personnel barracks ply 11 ,200 and 5500 ct’m (317 and 156 m 3/min) of
with dining facilities constructed in 1958. The build- heated ventilating au to the kitchen and mess hail
ing is composed of a three-story I-shaped barracks areas , respectivel y. Two converters produce low-
wing with overall dimensions of 235.3 x 117 .3 ft temperature ( 180 ° to 200°F [82° to 93°CJ) hot water
(7 1.2 x 35.8 m), and a two-story rectangular kitchen from medium-temperature (2250 to 350°F [107° to
and dining wing of 77 .2 x 57.7 ft (23 .5 x 17.6 m) . 177°Cj) hot water generated by two 40.68 x lO b
The total floor area is 51, 760 sq ft (4809 m ’). includ- Btuh (42.92 x 106 kJ/hr) gas.fired boilers.
ing a basement boiler room of 1640 sq ft ( 16l.6m ’).

The energy parameters being monitored in this
The building is heated by fin-tube radiators and buildin g are electricity and natural gas.

two air-handling units. The air-handling units sup-
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Fort Carson. CO
Building 1044
Data Point 128
Bachelor Enlisted Quarters (Barracks )

Building 1044 is an enlisted personnel barracks hot water from medium-temperature (225° to 350~F
building built in 1971. The three-story building has a 1107° to 177°C]) hot water supp lied from a central
total floor area of 42,683 sq ft (3965 m 2) , which in- plant. Two fans , each with 63,000 ctm (1783
cludes a partial basement of 2030 sq ft (189 m ’). The m 3/min) capacity, provide ventilation for the three
total exterior wall area is 10 ,230 sq ft (950 m’), of floors.
which 40 percent (4080 sq ft [3.79 m 2] ) is composed
of windows and othen glass areas. The combined The basement is served by a medium-temperature
U-value of the exterior wall is 0.50 Btu/°F-hr-sq ft hot water heating and ventilating unit  with a capac-
(2.8 W/ °K -m 2), and that of the roof is 0.13 Btu/ ity of 262,000 Btuh (276 410 kJ/hr ) and 4130 cfm
°F-hr .sq ft (0.74 W/°K -m ’). ( 117 m ’/min) . It also includes an exhaust fan of’

4000 cfm ( 113 m 3/min) . Cooling is supp lied by a
Heating of the three floors is accomplished by fin- central plant.

tube radiators located along the perimeter. Hot
water for heating is obtained from a shell-and-tube The energy parameters being monitored in this
water-to-water converter with a capacity of 1.9 x building include electricity and chilled and hot water
lob Btuh (2.0 x lob ki/hr) . The converter pro- flow and supp ly/return temperature.
duces low-temperature (180° to 200°F (82° to 93°C]) 
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Fort Carson. (‘0
Bui ld ing  1363
Dat a Point 1219 -
Ba chelor Et i l  is ted Ott a rue rs 0 B arracks )

Bt i i l d in g  1.16.1 ix an ct t l i s t cd  l)er soilncl b at i - aeks  m o m  i n e d i u n i — t c n i p e t - a t u r e  225 to 3So) F I 10’°  i i i
bu i ld ing  bu u l t  in I 1966 atid r ecently modi fied . (h e 177 ( )  hot svater supp lied front  a centra l  plan i .
three—stor y bu t ild i rig has a to ta l  floor a ica  of 42, 683 iwo la ns . each wi (Ii 63, (X){ ) ef i a t  ( I 783 iii ni i n )  ca -
sq I t (3965 ~ 2)  wIt ic h in cI tides a pa l -ti a I hasenie i t t  o f paci t y. pros-ide s-c itt i I a lion for  u lie t h nec t i oi irs.
2030 sq f t  ( 189 ot ’). I h e  to ta l  cx lcn i oi - wal l  at-ca is (h i l l c d  waler  is stt~)p Iie d to the fait s from a cen t r a l
10.230 sq ft (95() iii ’) , of wb i d a  4(1 percent )408() sq f t  p 1 a i t t  -

[.179 iii ’ J ) is corn Posed (it i tt d ows a it d ot bet - ~ I ass
a reas. ih e  combined F - v a l u e of the exter ior  ss a l l  is Fli e bas cme tt i  is served by a m e d i u m -t e m p e r a t u r e
0.50 B tu t s / °F — h t - —s q f t  ( 2.84 W - K — r n ’) . and t h a t  of hi n t  w at e r  hea t ing  and v e n t i l a t i n g  u n i t  w i t h  a capac-
( lie noof is 0 . f . l B ut i s -  - F — hr — sq f

_
u (0. ’4 W - ° K — t t i ’). it ~ of 2 62 J8X ) Bt t ih  ) 2 0  4 1( 1 ki 1w) and 4 1.1(1 cliii

( I I  — ni 1 m i n I .  I t  also it idlu ( Ic s au exhaus t  Ian  u t
Heating of the three floors ix aeconip hishe d by t i n -  4(XX) elm u l l  3 in miii ) .

tube rad ia tu ins Inca ted a Iot a g I he l)et i me tei . Hot
water for he at i t tg is obtained froni  a she l l—a  t i d — t ut be I h e  eiiet - gy pa ra t lteiy ’r s bci rug mon it tn-ed ii i  t h i s
water— to—wa ten converter wi th  a ca f ) aci t y of 1 .9 x I 0~ bt i  i hI i t ig i t u c l t ide elect n ici t ’ . ~‘h i lIed ss a icr flos
Bit t  h (2.0 x I 0~ ki hi ). Fhe coitvei -ter produce s low - t itedit i  iii - t en t  p~-r ~ i uu  nv l in t  ss a tel- Ilot~ . a iid the chilled
tem pe r at t t t -e ( 180° to 2 1)0) - F [82° to 93°C]) h o t  water  and hot watet - su i pp i ~ a nd t e t t i r t t  i emp c r a t uu i - cs .

~~~~~•

49 

~~~~~- V - -~~~~~~~~ - -



- —  ‘,
~~
‘
~
‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ ‘~~ —~-

[:111.1 ( anxou i .  (0
Bui ld ing  l0 4 (t
I) ata Poi nt I 3()
F ui l is t ed  1)u n u i ig  Fat - u I u u ~

Bu i ld ing  11)4 1) us a co iux o lu d auc d  d i t i u n g  f a c i l i t y  fo r  n i ,  i i u i t u  t o t a l  c a p a c i u s  -\ v - onuen ie r  I )r u i du ces low-
f ive  conipa ilics cons t r t ic t c d  i i i  I 1 9 1  - I lie o u i e — s u u i r \  i e n u l ) c n a t u u t c  I l~~t ) to 20() - I— I~~ i i i  93 ( J )  hot water
bt -ick and t i t a s o u u i v  s t u - u c i u l i c  has a u  o s c i a h l  I e i i g t h i  f i r  t hc  h e a t i n g  u t t l i t s  ft - t u t u  t i u c d i u n i — t e i t t p e r a i u r c
aitd wi d t h  of 136 .2 ~ili I 8(i .3 f t  t4 l .S  a u t h  21u .3 i t i ) . i c —  )22S to .35(1 F 107 to I ( [ I  lint s aten generated
spevui ~cl y. I h c  to ta l  floon a t c a  is I 3 .2 0 ) sq f t  ( 1 2_ I_I b~ a 1 5 5 ~ lU B tu l t  1 Lf -u4 x 10 ki f i r )  l ow—pres—
iii ’) . ssh Ic h i nd tides mc/ / a  ru t  rue a uc , u  s u nc gas — Ii icd boiler.

H ca ti  rug is accona p Its bed b~ Ii ii~t t t  bc rad u a It irs [he encrg ~- parani c ucrs bci n g iii on ii t iued in t l t  is
loc ated along I Ite l u e u t i i i v t t ’F a uid i l l  cv a i r —  h a u i t h l i u i g  h u i i l d i  tag a t e  c le c t i ic i l v . n a tu t - a l  gas , and low—temper—
u ni t s  s s i t h i  a t o t a l  v a p a v - u i ~ of I ( 03  ~ 1 0 )  B t u h i  ( 1 . 1)19 a t u u t e .  h o t — w a t e r  flow and s t i p p l y ’ i e t t t n i t  tempera—
x II ) ’  k J ’h r ) . a ut ( l 19 .0(X) v f  iii (538 in 1 h i m ). V c i i t i l a —  lul l - es.

t io n is provided by tss ii bu t ts  w i t h  .12. 0(X) v f m  ( 1906
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Fort Carson , CO
Building 1661
Data Point 131
Enlisted Dining Facility

Building 1661 is a consolidated dining facility for mm ). A converter produces low-temperature (180°
five companies constructed in 1967. The one-story to 200°F [82° to 93°C]) hot water for the heating
brick and masonry structure has an overall length units from medium-temperature 225° to 350°F
and width of 136,2 and 86,3 f’t (4 1.5 and 26.3 m). The (107° to 177°C]) hot water generated by a 1.55 x
total floor area is 13,270 sq ft (1233 m2), which in- l0~’ Btuh (1.64 x lO~ kJ/hr) low-pressure gas-fired
cludes mezzanine area. boiler.

(-leating is accomplished by fin-tube radiators The energy parameters being monitored in this
located along the building perimeter and three air- building are electricity, natural gas, and low-temper-
handling units with total capacity of 1.03 X lob ature hot water flow and supp ly/return temperature.
Btuh (1.09 x lOb kJ/hr), and 19,000 cfm (538 m3/
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Fort Carson . CO
Building 1951
Data Point 132
Bachelor Enlisted Quarters (Barracks )

Heating and cooling are accomp l i shed by individ-
Building 1951 is a modular-type enlisted person- ual fan-coil units located in each room , corridor , and

nel barracks building constructed in 1974. The lounge . Hot and chilled water are supp lied from a
three-story building is composed of two modules central plant. A converter is used to produce low-
connected by a breezeway. Each niodule is made up temperature (180° to 200°F [82° to 93°C]) hot water
of two 46-ft (14 m) deep x 38.7-ft (11.8 m) wide for the fan-coil units.
structures connected by a 16 x 16 f’t (5 x 5 m)
lounge. The total floor area of the building is 21 ,280 The energy parameters being monitored in this
sq ft (1977 m 2). The total exterior wall area is 19,925 building include electricity, hi gh-temperature hot
sq ft (1851 m 2), of which 12 percent (2398 sq ft water flow , medium-temperature hot water flow ,
(223 m 2] ) is glass. The combined U-value of the chilled water flow , and the supp ly/return tempera-
exterior wall is 0.38 Btu/ °F -hr -sq ft (2 .16 W/ °K -m 2), tunes for each. Building temperature and humidi ty
and that of the roof is 0.11 Btu/° F-hr-sq ft (0.62 W/ for each floor and the domestic hot water flow are
oK~m u) . also being monitored.

I
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Fort Carson . CO
Bt ti l d i i tg 1953
E)a ta Poit it 133
Bachelor Enlisted Quarter s  (Barracks )

Bu i ldi itg 1953 is a m o d u l a r — t y p e  et t l isted perso ut- Heat ing and cooling are accot] 1I) Iished by it adtvid-
nd harn aeks constructed itt 1974. The three-stor y u al fat i -c oi l uni t s  located in each m ona . corridor , and
hui l di t tg  is composed of two modu tles connected by a lounge. I-Jot and chilled water  are su pp lied fro m a
breezeway . Each module is made up of two 46-ft ( 14 central p h a i i t .  A converter is used to produce low-
ni) dccl) x 38.7-It ( 11.8 n i) wide str uid tu res eon- temperature (180 ° to  200 F 182° to ‘13°C]) hot water
nected by a 16 x 16 ft  (5 x 5 iii) lounge. The total  for the fan-coil units .
floor area of the f -u ui l d in g  is 21.280 sq ft ( 1977 ni 2) .
The total exterior wall  area is 19.925 sq ft  ( 185 1 ni ’) . The energy parameters being u ntu tored itt th i s
of which 12 percent (2398 sq ft  [223 na 2 ] ) is glass. [lie bu i ld ing  include electricity r nediunt -ten ipe r a ture
comhi ited U-value  of the exterior wall  is 0.38 B t t t s -  hot water flow , chilled water  Iltuw , a nd chil led and

F .hr .sq ft  (2.16 W K -n i ’). and (hat  of the root is hot water supp l y / re turn tern perattures.
( I I I  But ~F-hr -sq ft  (0.62 W - K -r n 2) .
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Fort Carson, CO
Building 2060
Data Point 134
Administration Building

Building 2060 is a two-battalion head quarters and fron t a shell-and-tube water-to-water converter with
classroom building built in 1974. The one-story a capacity of 910,000 Btuh (960 050 kJ/hr ) . The con-
structure has a ground floor area of’ 18,770 sq ft verter produces low-temperature (180° to 200°F
(1744 m2) and a basement area of 3330 sq ft (309 [82° to 93°C]) hot water from medium-temperature
m2), The lengt h and width are 259 and 77 ft (79 and (225° to 350°F 1107° to 177°C]) hot water supp lied
23 m), respectivel y. The total exterior wall area is from a central plant. Chilled water for cooling is also
8235 sq ft (765 m 2 ) , of which 9 percent (733 sq ft  supp lied from a central plant.
[65 m2 ]) is composed of sing le-g lazed windows , The
combined U-value of the exterior wall is 0.38 Btu/ Heating of storage and mechanical nooms on the
°F-hr-sq ft (2.16 W/°K -m 2) , and that of the noof/ first floor is accomplished by unit  heatens. A second
ceiling is 0.04 Btu/°F-hr -sq ft (0.23 W/°K-m 2). air-handling uni t  provides heating and ventilation

for the basement.
Heating and cooling of office and classroom

spaces on the first floor are accomplished by a multi- The enengy parameters being monitored in this
zone dual-duct system. Space temperature in each building include electricity. medium-temperatu te
zone is maintained by mixing dampers modulated by hot water flow , chilled water flow , and hot water and
zone thermostats. Hot water for heating is obtained chilled water supp ly /return temperatures.
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For t (‘arson . (‘0
Bui ld i n g 1048
Data Point 135
Adminis t ra t ion  Bu i l d t t u g

Bui ld ing  1048 is a t ss-o- b a t i  a I iou hcad qt ian uu ’r s a t id coil t in  ts . I he ci iuu ver t c r  prod ut u_es Ios — tern penal u u rc
classroom bui ld ing  bu i l t  in I 19 ’l .  I h e  onc— stoi -\  I190’F ~~ 

( V  ) hot  s ateu ’ ton the  t e rmina l  u t t i t s  f r on i
s t ructure  has a tot a l  floot - area nt I I  .919() sq ft  ( I I  14 m c d i u r n - t e n t p e r a t u r e  (22 5 to 350 F [1 t ) 7 ~ to
in 2) . wi th  length of I ~ Ft (5—) i i i)  and w id th  of ~~ “ ft I 

~~~
‘ ( S ] )  b u t t  w at e r  supp lied 1 m m  a u-e nt i -a l pl an i .

(~~~ t i ) .  [he total  exterior wal l  area is ‘.10(1 sq ft  (6~8
ra t 2), of which 8.8 percent (642 sq II [6)) iii ’])  is coot- Cooling is accomp lished b~ three aim h a u t d h i n g
posed of sing le—g lazed windows and other glas s t t i i i t s  St t I )p lied wi th  chil led ‘5 ~u i c r  f rom a 58.6-io ta
areas . 1 tic combined U —s - a l ue of (lie exterior ssa l I is (5.1.2 t ) r e tn i gera lion t i ru m t w i t  Ii a ii a in-cooled con—
0.2~ Bi ns  F-h r—sq  f t  ( 1.5 .1 W -  - K—na 2 ), a nd tha t  of dettse r.
t he roof ce i l in g  ix 0.08 Btt i s -  °F -hr -s q ft  ( 0 4 5 W
°K — in ’). [he ener gy parameters being monitored in this

bui ld ing  in c lutd e the electr ici t y , medium-tempera-
Fhe heating sy stem ctuuus i s t s  of a water - to-wa l er  (tire hot-water Ilow . and supp ly ret urt i sva t er tern-

converter. f in- tube radiators . convecto rs. and fan -  per atures.
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1~, t v ) i v lu ’ i  I m u l i s i v i l  ) ) I j ~~l ci V ~~ I R I _ S  ‘u\ Vu I t

B u u i I u I i i u ~ s 3- ) l  ,u i i d  1~~ . t i v  c i i 0 - ,tc d I iv r \ u i u u m i v l  I , i c lu  h u u i ~~I u u i ~ us i t v , i i v u f  hu a 2 ” i I f l ) I I - H u t : b
han i a v k s  ~~~~~~~~~~ i i  1194 2 l . , t v l I  ( O i l  s u t i u \  h u t i l t i —  u 2 . 1 245 k .t l i i )  e , i s - I i r e t i  h o t t e r  t t ~~i ctI  u u a r r u i  a im

h g  h a s  ,u ut i .u I  t h u r  , u i c _ i  i i  ~‘$ I ) )  sq I t  4~~ iii ’) , a i u  s u s i c i h i  c u i i p I t ’~ i u u g  a e. ts-  t n t _ - i l t I t i i i , i v v .  I t i c  b u i l d i n g s
t isc r ,uI I  I c i i g u l u  u u l  ‘I) ) I t  i i ) , . i i t v l su i u l i h  of i i ) .~ I i  t i a s c  u i u  a u  u_ u T i u l u u u u i u i r u i g _

t o )  n i )  I liv t u u u , i I  u s a l l  ~u t u _ ,t us 4 I ~u .~ sq f t  I ~‘~‘t i i i ’ ) ,

55 h i j v ~h i I I pc r c c 1 i  t 4 1u3 511 U - ) $  i i i  
- ) u s gI .u— ~s . I l iv  I l iv c u t e u i . \ h i ~0_ t ~ hc i c rs hu _ i ! I i _~ u u i u u t u u i u u i v t t  iii l it _ st.’

~~u ii u I u u i u v t I  F - ~ a t t i c  of i h i i  v \ t v i I ’ ’ i  us _ i l l  is 0 ) 4  B l u t s  h t t i k t t u i g s  .0- c d v v t i i v i t ~ aml u u i l i t u u  i l

I : I u i . ~_ 1I f
V~ ) h . ~~ \V K - u i ’) . a m i d  Un i t  i t lie

c c m l u u u g  us ( 1 2 1  B u t t s  F - h i m - _ s t _ I  t i l l 119 Vu K i l t ’)
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But i l dimu g 2’)192

I ).u u,u Pt u iiu u I
ai ui t v ’n atlev ’ ‘-i l tu i p

B u u i l d i i u g  2 ’)~O2 is a ( l a i i , I h i u i i i  i i i t i i u u i  m c l x i i i  ‘u h i tu l )  ~v t i l u l a t i t u u t  t u t l i t s  u u u U u  a i u i i ~~l cap~u v - i ms -  it  ‘50 (1( t )
h t u i h t  in 1 1900. I h c I — s h i a l -icsI u h m l c — s u u i n v  h t u u l d i u i g  h a s  a I 3 u t u h  ) ‘ —) l 25( 1 ki I i i )  an d  l ) ) 34 l ) ( )  v- f ru t i 30o ni 1 n u n )
to t a l  g u t i t u u i d  f loor area uuf 2 l Oot ) sq f i ( 1  ~O 5 i  nu ’) . p h u t s  l i u m i d e  v c i u t i l a i i t ’ u i  in t h e  s0op area.  I R u  g a s — f l u - cd
n i c / / z u t h i u i v -  f i t i u i r  , i r v -a o f S~~ ) t  sq f t sr rum ’). 11w h u t  w a l e r  h a o i l c m s  u s u u l i  capa c i  ics of 3.V 1~~ a u id  4 5  /

b u i l d i n g  d i r u i c u i s i u i r u s  arc I S I  x 6(1 t i  40 x 18 t a i l  10’ I l t u i h i  ‘0 . 19) and  4. 5 x I t ) ’  kJ b a i l .  r e s p e c u t u c l u .
an t _ I  300 4)) t i  ( ‘-01 ~ I ?  n i l .  st u p p l y h u t  us~u lci -  t o uhmv b i e a u i m m g  tu mu is.

h l t _ - - t i i i C  is accuurua phi sh ict l by f l u — t u b e  u-adi aln rs I lie cru c i - cv parameters being ru i uu ti ituii - cd in t h is
huw - atc d  _ u h o r u g  th ie  pc r in ic t v ’n of t h e  b t u i k i t i g  a t td  liv h u i k t l m i g  a t e  e l e c t r i c a l  a in t  r u a t w - a l  s~as v - i l r u s u m i p t i t i n .
t u u u u  heaters  located in  t h e  shop ai-ea . Font -  g a s — f i r e d
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Fort (arson. (0
Bui ld ing  2492
l)a ta Point  139
Ma iii tena rice S hop

Buildin g 2492 us a b a t t a l i o n  ni ot u i r  i e patu  shop v e u t t i l a t t u u t a  t un i t s  su - itl i a to ta l  cap av - i i u  t i f  ~SO .lX k )
b uil t  in 1966. I he L— sha p ed ou te — st un \ -  h u i l d t i m g  has a Bt u l t  1 ’0l 25 ’( )  k J f h a r )  au td 10 ,800 v- t n t  1 300 iii ,nt i i t)

ota I gmou nt_ I floor a rca of 21 .060 sq I t )  I ~)5t-i iii ’) . 1)105 p~°~ i d e  ven t  h i , l  I i on I t  the s I tu p  a tea.  1 us u i g a s—li  i-ed
meizanine floor area of S~~( ) sq ft  t S r  ni ’). I li e h o t  us auc i -  boilers wi th  c.u l~~v - i t ics of .3 . 1 and 4 .5 /
bui ld ing  di me its i otts are 151 X (i t ) I t  (46 ~ l~ n i )  I ) ) ’  B i t u l i  uY .% aut d 4 .~ 5 x II ) ’  ki u n) . rc spcet is -i ’lv ,
aut d 3(X) x 40 ft 191 x 12 tat ) . sup p l u  iou water  to the  h ea t in t ~ un i t s .

Hea t ing  is acconi p h ished by l i i i —  I u he i-ad a Ions I hi c ener gy par anieters hci itg n t u u t i  i t t  rctl in i his
located a long (lie pen tate ter of the h Li i  1(1 ~it g au U on i t  b um 1(1 tag a me elect rici lv a nt _ I n a t  tu ma I gas ci iii  s Li iii pt lu i t i .
heaters Inca ted in the shop a rv~a. Fu i u r gas - tired

-

~~~~~~~ I
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Fort Carson , CO
Building 8000
Data Point 140
Maintenance Shop V

Building 8000 is a consolidated field maintenance hot water boilers of 3.6, 3.6, and 1.5 x 106 Btuh
shop built in 1971. The building has a total floor (3.8, 3.8, and 1/6 x lOb kJ/hr) capacities supp ly
area of 252,808 sq ft (23 486 m2), which includes a hot water to the heating units.
second floor area of’ 38,407 sq ft (7213 m ’). The over-
all dimensions of the build ing are 685 X 38.5 ft The energy parameters being monitored in this
(209 x 12 m). building are electrical and natural gas consumption.

Heating is accomplished by fin-tube radiators ,
unit heaters , and gas-fired ventilation units. Three

59
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Fort Carson, CO
Building 1525
Data Point 143
Commissary

Building 1525 is a commissary constructed in handlin g units. The total capacity of the units is L03
1974, This one-story masonry structure has a length x lob Btuh (1.09 x lob kJ/hr) heating and 1.15
and width of 416 and 192 ft ( 127 and 59 m). respec- x 10” Btuh ( 1.21 x 106 kJ/hr ) cooling. Additional
tively. The total floor area is 81.455 sq ft (7567 m ’), f in-tube radiators , unit  heaters , and convectors are
including mezzanine areas. The total exterior wall used f’or heating. One gas-fired boiler with an output
area is 25,184 sq ft (2340 m’), of which 3 percent capacity of ’ 1.80 X 10” Btuh (1.90 X lob kJ/hr)
(672 sq ft [62 m ’]) is glass. The combined U-value of supplies low-temperature (200°F [93°C]) hot water
the exterior wall is 0.17 Btu/°F-hr -sq ft (0.96 W/ to the heating units.
°K-m 2) , and that of the roof/ceiling is 0.13 Btu/°F-
hr-sq ft (0.74 W/°K-m 2) . The energy parameters being monitored in this

building are electricity and natural gas.
The building is heated and cooled by five air-

V I- . , WY 
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Fort Carson . CO
Building 1230
Data Point 145
Enlisted Open Dining Facility

Building 1230 is an enlisted personnel club con- handl ing units with total capacity of’ 3.2 x 106 kJ/
structed in 1959. This one-story masonry structure hr) and 45,340 cfm (1283 m’/min) . Additional unit
has a total floor area of 26 ,732 sq ft (2483 m’) and heaters with a total capacity of 1 75,440 Btuh
overall dimensions of 256J x 147.3 ft (78.1 x (185 089 ki/hr ) serve the vestibules and kitchens.
44.9 m). The total exterior wall area is 15,142 sq ft Two gas-fired low-pressure ( 15 psi g [103 kPa J) boil-
(1407 m ’). of which 16 percent (2386 sq ft [222 m’]) ers , each with a capacity of 50.2 x lob Btuh (53.0
is glass. The combined U-value of the exterior wall is X 10” kJ/hr ) , supply steam to the air-handling
0.29 Btu/°F -hr -sq ft (1.65 W/ °K -m 2) , and that of units and unit heaters.
the roof is 0.10 Btu/ °F-hr -sq ft (0.57 W/°K -m ’).

The energy parameters being monitored in this
The building is heated and ventilated by five air- bui lding are electricity and natural gas.
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Fort Carson , CO
Building 402
Data Point 146
Laundry

Building 402 is a laundry building constructed in X 10” kJ/hr) . Steam for heating is supp lied by the
1942. The one-story wood-frame structure has a total boilers in the laundry steam plant (Building 403).
floor area of 52,957 sq ft (4920 m ’). The overall I-lot water converters produce hot water for laund ry
dimensions of the building are 270.5 x 234.5 ft use.
(82 x 72 m).

The energy parameter being monitored in this
Heating is accomplished by uni t  heaters and radi- building is electricity.

ators with a total capacity of 3.47 x 10° Btuh (3.66

62 
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Fort Carson, CO
Building 403
Data Point 146
Laundry Steam Plant

Building 403 is a steam plant constructed in 1942. 310. 311 . and 401.
It has a total floor area of ’ 3173 sq ft (295 m ’). The
building houses two h i gh-pressure (125 psig 1861 The building is heated by radiators.
kPa)) steam boilers , each having 18 x 10” Btuh
(19 x lob kJ/hr ) capacity . The boilers furnish The energy parameter being monitored in this
steam for laund ry and space heating use in building building is natural gas.
402 and for space heating in buildings 304, 305. 309,

J
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Eon (amsoii , (0
Btt ildin g l ( 1(~~
Data Poit t i  14
Medical 1)eu t i tI F- u t _- i h u u~ I l ) i s p e t i s a r v )

B u t i l d i n g  ~~~~ u s a u- egm ii i euu ia h dtspeiisaiv t_ o it— for Iaeati uig ~u i t t _ l  cooling. An aim— h and l ing  un i t  w i i h  a
su mucued in I ‘-05 . I b us n u i e - st o i y s t n u u t _ - t u re h a s  it t o t a l  capaci ty  ol 3300 cliii (93 in t iai iu i )  d is t r i l a u l es
f loor area su f 382 I sq f t  3SS iii ’). w i t h  an os-era II teni l)cred a in to the t farce iou t t.’s . -~~ l ow— pmessu ic. gas-
l e u tg t h  of 11 f t  (3 itO, autd  w i d t h  of 40.3 f t  ( 12. 3  iii ) . f i icd s i t _ - an t  boiler w i t h  au o u t p t u t  capac i t y  of 364 .O(X)
l h e to ta l  u’.aI l  ar ea us 3_ 3 i  sq Ii  (313 iii ’). of wf i i ch  12 B i t ih i  )3~4 (XX ) ki Iii -) supp lies s team at S psig (34
perce it t  (4( )~ ~‘h f t  3M ru t ’ I us gla ss. I lie coni hi tacd k Pa ) to t lie s tea tat etU I. A ic f n i gera ( iot a  t in  t of 10.
U — u a l u c  t i f t h e  e x l e u u o r  u s a h i  is ( h .24 U t u i s  h- - h r — s t _ h  I t  to ns )~~~. I )  capac i t y  st tp p hi e s  r ef i -i gc ran t  to the direct—
( 1.36 W~°K-uti ’ . and t h a t  u t  t he  mo u ut  v e i h i u i g  is 0 1 2  v ’x l ) a t ] s i uhu t  v’uiu i l i n g  t_-oi l .
Buns 

- F- hr — s q f t  10,08 Vu K - u i ’ ) .

I lie en eig \  para u ate t e r s  beit ig iaiu n ti t omed in t h i s
[he bu ikl i t ig ciii p loys a t l aree — ,one ec ui t u - a  I s s  tet l i bt i i l t I  i t ag are de c  t m i c i t v  a ui d ii~ut tt ral gas .
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Fou l (~tnsom i , (‘0
B t t i l d i n g  143()
Dat a Point 148
A t I m i n i s t i a u i t i n  B u i l t l i n g  IP ost Headv l u tan te rs )  V

B ti ild in g 143)) is ti sed as post h ead If ut a u tens .  - I he a ut d secouid Il ooi~s a ic  hca ted us- it  Ia f i u a —i t t  he mad ~iI Ions

tus 0-si orv ‘u t i .u tt _’ t ti i-c ho i It iii I ‘4S bias a to ta l  floor Inca ted a b i t  g t he pen tue ten t i f  t hat. ’ 0 ui Id u tag. us- it h the
area u t  4 I , I 80 sq ft  (3826 iii ’). us Ia ich i tic l ut dcs a ba se- except iot a of I hii ’ec ro uhi t i s us Ia ic h i have n i t  ii ve n t i la  tots .
me l it floor area of 25’-X) sq ft  (24 I iii ’) . - F he leit gt Ii - I h e  occu l)ied pan t  of t he base tat eta I is ltea ted by an
and uu- idOa al-c 3 l  and 6(1 t i  (113 at td 18 ii i ) .  r espe t. — aiu- — l a~u t i d l i i i g  t oUt.  Al l  t c m r t i u u i a l  o n u s au ~v sems ed b~ a
i i s- el y . The to ta l  cx t ci - iom wal l  area is I 8,53() sq II i wo— p i pe. loss — pncssu me I I 5 ps ig (103 k Pa ]) steam
I I  21 iii ’) . nt wh ich 34 l)ci ceu it 1o30() sq ft  (585 iii ’]) sy siem . ssi t l i  s team generated by t us t i  u t a tuu’a l  gas
is glass. I ltc conibined U — v a l u e  of the exic n i om - ssa l l  ix 1.13 x 10’ Bt t t h i  ( 1 . 1 9  ~ 10’ ki ha i )  boi l ci s  located
O.4 Bi t t  F—hi m —sq ft (2 . )-i W ° K — m ’). au td t h a t  of in the  h a seu ai cnt .
tile roof cei l ing is 0 , 12 Bin F- lan-sq  f t  (0.08 W/
° K — i i i ’) . [he enei-gv pa m~t ut1 etci - s be iu ig r i i t lnm ( t i i e(l i i i  th i s

bui ld ing are electrici t y at ad mia t t t i - iu l  gas.

Hea l in g  is accomp lished in three us ~u s . ~Ih c  lu st

- — 

—
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l l u u i l u f u t i g  3 5 2
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u. u i t u s l i t t u i v t l  ui ~ I 1942. l i v  u u u i v - s i i u i \  i v v i . u i i g u u l i u i

u u u ’ n i I . l r ~u u i i v  s u u u i u . t u l i v  is ‘0~~.S I i  ) 3 ) )  n i t  l u u u i c  u n u l  2S I i  l i v - c u u e r g ~ p~ur ~t i u i v l v r s  h c u i u ~ u i u u u l u i u u u u c i l  u t u h i u s
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Fort Carson , CO
Building 1304
Data Point 151
Storage and Shop

Building 1304 is a storage building constructed in total capacity of 33 x 10” Btuh (3.5 x 10” kJ/hr)
1942. The one-story rectangular wood-frame struc- and 55,000 cfm (1557 m 3/min) .
ture is 240 ft (73 m) long and 76 ft (23 m) wide. The
total floor area is 18,270 sq ft (1697 m 2). The energy parameters being monitored in this

building are electricity and natural gas.
Heating is accomplished by unit heaters with a

67 
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Fort Carson , CO
Building 237
Data Point 152
Storage Building

Building 237 is a one-story storage building con- °K-m ’), and that of the roof/ceiling is 0,25 Btu/°F-
structed in 1942. The rectangular building has a hr-sq ft (1.42 W/°K -m ’).
total floor area of 9000 sq ft (836 m ’), a length of . . .

. - - The bu ild ing ts heated with a ducted warm air
150 ft (46 m), and a width of 60 tt (18 nt ) . fhe total . -system emp loying a gas-tired furnace.
wall area us 3600 sq ft (334 m2), of whuch 2 percent
(66 sq t’t [6 m2 ] ) is glass. The combined U-value of The energy parameters being monitored in this

the exterior wall is 0.27 Btu/°F -hr -sq ft (1.53 W/ building are electricity and natural  gas.

_H “1.
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Fort Carson . CO
Building 741
Data Point 153
Administrat ion Building

Building 741 is an administration building con- °F-hr -sq ft (L87 W/°K-m 1). and that of the roof/
structed in 1942. The one-story wood-frame struc- ceiling is 0.27 Btu/°F-hr -sq ft (1.53 W/°K -m 2).
ture has a total floor area of 7529 sq ft (699 m 2) . The
building dimensions are 50 x 144 1t (15 X 44 m). Heating is accomplished by radiators with hot
plus an offset of’ 13.5 x 24.3 ft (4. 1 x 7.4 m). The water supp lied from a gas-fired boiler.
total exterior wall area is 423 sq ft (394 m 2) . of
which 17 percent ~7 l l  sq ft [66 m2 J )  is glass. The The energy parameters being monitored in this
combined U-value of the exteri or wall is 0.33 Btu/ building are electricity and natural gas.
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B t u i h d u n g  1 544
l) at a  P u i i u i u  154
-~y lnu i uui s tu~t tiomi RtuiI&I i uuv ~ ) \ \ ‘uV II)

Bu u ih d iuig l S44 is iou itduiu i m u isuu - aii u uuu hiuu i k tin g vu iuu — antI t h u  u I  l i i i ’ ru uu i f  c c i l u u m g  us f ) .2 S BI t t  F _ l i t - _ s q f t
s i r u t e t c i t  iii 1942. lh c tcv t~u mug tt l~ur iss n s io t - \  ~suuu ~ I t I T h  ~V K iii ’).

t i ~ t i i i c  st r u t d t u i e  b i as it t u u t ~t h f loor area u I  804—1 sq Ii  - V V V

— - V hl v a u i uue i ~tc enu i t p h u s h t e d  Os m a d u ~u u t u i s ‘s u t h  h u u u
0 4 ni- I . I lie Iciig thu ~un t I u su dihu tic I3Iu .3 t ut U 2’).’ f t  usai cr suu h ap hi vil frui ru t ~u 83)) , ( H ) 0 - B ) i u b l  ~~S 05(1 kJ Or)
4 l.S ai i t_ I 9(1 m it) , -es p et _ tu scls . l Ily i tiiah t. ’ uv r uuu u usalh 

e~u s—fiued huu ih ei .
area is 5881) 

~ 
ft ( S4t1  iii ’) . u t  us Itiehu 19 pci-demo ) 10)9-) 

-

~‘l Ii (102 tai l) is g la ss . I hue y uuuiuhiuicd E s  ~u l t uc of ul u c I liv v i iv ’i ut~ piu i itiiicivi s lit.- uii ~ ui i u uuu i uu u rcd in ihai s
cxici~uu ’i ssaIl is 0.32 Bu t u I - - It t - —s t_ I 1 1 ) 182 Vu K.t mi ’). u t u th d uii g art. elcu.tiuu ,it ~ amid uiitu t u r~u h gas.
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Fort Belvoir . VA
Building 1663

V 
Data Point 204
Family Housing

Built in 1960. this two-story company-grade a40-gal(1.5m 3)water heater.

family housing dup lex encompasses 2934 sq ft
(273 m 2). The brick and wood structure has a wood The energy parameters being monitored in this
roof with composition shingles. The building is building are electricity and natural gas.
heated with natural gas. Each side of the duplex has

~~~~~~~~~~~~~
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Fort Belvoir , VA
Building 1689
Data Point 205
Family Housing

Built in 1960. this two-story company-grade a 40-gal(1.Sm ’)water heater.
family housing dup lex encompasses 2934 sq ft
(273 m2). The brick and wood strucflire has a wood The energy parameters being monitored in this
roof with  composition shing les. The bui ld ing  is building are electricity and natural gas.
heated with natural gas. Each side of the dup lex has
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Fort Belvoir, VA
Building 922
Data Point 207
Famil y Housing—Multi

Built in 1956. this two-story non-commissioned (2.4 mu) water heaters.
officer (NCO) family housing eightp lex encompasses
9444 sq ft (877 m 2) . The brick and wood structure The energy parameter being monitored in this
has a wood rafter composition shingle roof~ The building is electricity.
building is heated with oil and has eight 63-gal
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Fort Belvoir , VA
Building 553
Data Point 2 13
Family Housing—Multi

This two-story company-grade famil y housing hot water heater. Window air conditioners are used

duplex . which was built in 1960, enconapasses 2934 to cool the structure.
sq ft (273 mt) . The brick and wood structure has a
wood rafter roof with composition shing les. The The energy parameters being monitored in this
building is heated with gas and has a 40-gal (1.5 m t) building are electricity and natural gas.
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Fort Beivoir . VA
Building 452
Data Point 2 16
Family Housing-Mul t i

Built in 1939, this two-story t ive-ta n ii l y field-grade (8.3 n a )  of hot water.
fti mifv housing unit encompas ses 12 .707 sq t’t (1180
nt ’) . The brick and w ood structure has a w ooden- The energy parameters being monitored in this
rafter-supported conaposition shing led root. The building are electricity and fuel oil ,
building is heated with oil and supp lied with 220 gal
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Fort Belvoir . VA
Building 51
Data Point 218
Family Housing

Built in 1934, this sing le-famil y, two-story field- The building is heated with fuel oil.
grade officer famil y housing unit  with attic is con-
structed of’ wood and brick. The 3257-sq ft (303 nil The energy parameters being monitored in this
structure has a wood-rafter-supported slate roof. building include electricity and fuel oil.
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Fort Belvoir . VA
Building 238
Data Point 220
Commissary 

-

Built in 1958, the sing le-story commissary has a m ’) of hot water.
total floor area of 25.160 sq ft (2337 ml. The brick
and block building is heated with oil. It has 50 tons The energy parameters being monitored in this
(45 t) of cooling and a listed capacity of 120 gal (4.9 buildin g are elec tricity and fuel oil.
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Fort B el voim . ‘~ -\

Bui ldi t i g  2203
Data Poi nt 223
Bac helor En lis ted Qt t u t r t e i s  R a n a v k s )

Bui l t  in 194 1 . t la i s  20-person enlisted barracks w a t e r  capaci t Y is 5(X) gal ) 18.9 na ),

w ithout d inin g fa ci l i t ies  huts a total  floor area of
4 ’21) sq ft  (43$ mai~). l lae woodett s t r t t c t i t re  enap bovs ut ih e  energy paran ieters be ing nionitored in this
wood-rafter-suppo rted roof wi th  con iposilion shin-  bu i ld ing  are fuel oil and electricity.
gles. The bui ld ing  is heated wi tl a fue l  oil. Listed hot

14 ~ “V
i~J ~

- 5 at,- ,

I ‘*~~ i i $~~ 
-
/ 4; -

‘ -i. ~~i~~
\ 

lI~~T j1 _p . ,

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~4j~~~~

84 

- - - - -—_ -~~~~--_ - -_ -~~~~~~~~~~



~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —,. - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - -

Fort Belvoir , VA
Building 231
Data Point 224
Bachelor Enlisted Dining Facility 

-

This single-story , 1.200-person enlisted dining Btuh (635 110 kJ/hr) air condition ing unit , Domestic
- facility , which was built in 1968, encompasses 12,982 hot water capacity is 1200 gph (4.5 m t/hr ) , with a
sq ft (1206 m2). Constructed of concrete and con- 100°F(38°C) rise.
crete blocks , the building employs a steel-arch-
supported galvanized metal roof deck. The structure The energy parameters being monitored in this
is heated with fuel oil and cooled with a 602,000- building are electricity , fuel oil, and natural  gas.
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Fort Belvoir . VA
Building 182
Data Point 227
Swimming Pool

The sing le-story indoor swimming pool was built  ventilation onl y. The listed capacity of its hot water
in 1975. The 11 ,236-sq ft ( 1044 mt) concrete and system is 55 gpm (2.1 m t /m in ) .
brick structure employs a reinforced concrete root’

slab with built-up rooting and gravel. The building The energy parameters being monitored in this
is heated with fuel oil and cooled by mechanical building are electricity and fuel oil,
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Fort Belvoir , VA
Building 1464
Data Point 228
Bachelor Enlisted Quarters (Barracks)

Buil t in 1958, this three-story 336-person enlisted hot water system is 1900 gal( 148 m t) .
barracks encompasses 75,034 sq ft (6971 ml. The
concrete block and brick building employs a con- The energy parameter being monitored in this
crete roof deck with roll composition rooting. The building is electricity.
building is heated with fuel oil. Listed capacity of its
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Fort Belvoir , VA
Building 216
Data Point 231
Adnain istrat ion (Pos t Head quarter s)

The three-story concrete and brick post head- cooled with window air conditioners.
quarters building was built in 1932. The 23.513-sq ft
(2184 m t) building emp loys a wood-ratter-supp orted The energy parameters being monitored in this
slate roof~ ‘rhe structure is heated with fuel  oil and building are electricity and fuel oil,
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Fort Belvoir. VA
Bui ld in g 1099
I)a ta Point 2.33
De iatah Clinic

of taot Wa te r .  I t s  coolm rug ..vslelat is rut ted at 45 tons
Bu i l t  in 1970. the sing l e-story denia l  c l in ic  laas a (4 1 I) .

total  tmoor area of 14 . 188 sq It ( 1318 n-il. I’lae block
and brick st ruc t t t re  emp loys a wood ra f t e r  roof wi th  The energy p itri lnacters being n at tu i itored in this
conaposition shing les. The s t ruc ture  is haeate d fron t it bu i ld i ng  utre e lect r ic i t y  ut m a d hot waler flow amad
cet aira l l)la flt . It  is supplied svit l a 252 gp h (9~5 ~ 

t him ) supp lv / re tu r i a  ten aperatures.
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Fort Belvoir , VA
Building 1949
Data Point 234
Motor Pool

Built  in 1963. the sing le-story motor repair shop capacity ot’its water heater is 52 gal (2.0 m~).
encompasses 11 .235 sq ft (1044 m t) . Built of steel
and concrete blocks, the structure employs a steel- The energy parameters being monitored in this
joist-supported concrete deck with composition roll building are electricity and fuel oil.
roofing. The building is heated with fuel oil. Listed
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Fort Belvoir. VA
Building 1108
Data Point 235
Warehouse

Built in 1955, the single-story general-purpose water is supplied by a 30-gal (1.1 m3) heater.
warehouse has a total floor area of 10,000 sq ft
(929 m t). The block and steel structure employs a The energy parameters being monitored in this
steel-joist-supported concrete deck with built-up building are electricity and fuel oil,
roofing. The building is heated with fuel oil. Hot

I- 1.
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Fort Belvoir , VA
Building 335
Data Point 236
Warehouse

is heated from a central plant and cooled with forced
This 11 ,487-sq ft (1067 m2) warehouse was con- ventilation.

structed in 1942 of brick and glass masonry units.
The building employs a steel-joist-supported con- The energy parameter being monitored in this
cre te roof deck with built-up roofing. The structure building is electricity.
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Fort Belvoir , VA
Building 203
Data Point 238
Bachelor Enlisted Quarters (Barracks)

Buil t  in 1928 . this three-story . 68-person ej a listed It  is cooled with  a 40-ton (36 t) air comidit ioner
barracks without dining facilities encompasses
24 .332 sq ft (226~ m ’), The brick and concrete st ruc - The energy paranaeter s being monitored in this
lure emp loys a wuiod ratter roof systena with compo- bui ld ing are electricity and fuel  oil,
sit ion shing les. The building is heated with fuel oil.
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Fort Belvoir. VA
Building 611
Data Point 240
Laundry

The single-story post laundry facility built in 194 1 oil. Refri geration is used to cool equi pment only.
has a total floor area of 25.922 sq ft (2594 m2). The
wooden building employs a wood truss roof with The energy parameter being monitored in this
composition shingles. The building is heated with building is electricity.
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Fort Belvoir , VA
Building 1200
Data Point 241
Enlisted Open Dining Facility

Built in 1965, the single-story NCO open dining 100 tons (91 t) of air conditioning. Its hot water
facility encompasses 24,045 sq ft (2234 m2). The con- capacity is 255 gph (9.7 m3/hr).
crete and brick structure employs a steel-joist.
supported concrete roof deck with composition roll The energy parameters being monitored in this
roofing. The structure is heated with fuel oil and has building are electricity and natural gas.
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Fort Belvoir . VA
Building 358
Data Point 297
Administration

This three-story office building was bu ilt  in 1964. building are total electricity , hot water flow , chilled
The 23,667-sq ft (2199 m 2) concrete and block build- water flow , the hot and chilled water supply and
ing employs a steel-joist-supported concrete roof return temperature . oil flow to the hot water heater ,
deck with built-up rooting. The building is heated chiller electrical power , auxiliary electrical power ,
with fuel oil. It is cooled with a mechanicall y driven building inside temperature , and building inside
chiller. humidity .

The energy parameater s being monitored in this 
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Fort Hood . TX
Building 60062
Data Point 319
Fami ly Hou sing—Dup lex

Built  in 1970. this sing le-story NCO t~tn ii lv cooled wi th  a 21/i-ton (2.3 t ) air conditioner and serv-
housing-dup lex encompasses 2870 sq t~ ( 267 flY) . iced h a 40-gal ( 1.5 m ~) gas water heater.
The wooden structure emp loys a wooden ratter  svs-
teni with composition shingles. The bui lding is The energy par anieter s being monitored in this
heated with natura l  gas. Each half ot the dup lex is bui ld ing are electrical and na tura l  gas usage.
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Fort Hood . I X
Bui lding h t ) l ( X )
1)a Ia Point 32()
Fain i I~ I— lou sing—Dup lex

[his sing le- story tam i lv housi ng-du p lex bu i l t  in w i t h  a 2’ ~— ton ( 2 3  t ) air  COn( l i t  ioncr and is servlee (l
I Q~~() has a total  flour a rca of 2~ 7() sq I t ( in - [he by a 40—ga l ( I  F~ in ‘) gas wa icr heat  er.
woode n st 1-tic t nrc em p tuy s a 5500(1 en — r a f t e r  sVst em
w i t h  coin posit ion shingles.  Sh e  b ii ikI n g is hea ted t h e  energy parameters being in on it  t ire d in th i s
w i iii tia I u ral gas. Each ha If of the (1111) 1 cx is cooled b LI Idi  n g are electrical and n a t u r a l  i~as usa cc.
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Fort I-food , I X
B u ik l ing  5669
E) ata Point 322
Famil~ Ho us ing— Du p lex

Bu i l t  in 1962. this  s i n g l e — s L o t - v u m p a i R — e r a i k - . ( t i t i one r . Li sted c apaci t y  fo r  t h e  hu t  s s a i ~~i he a ter is

ta in il~ hotis in g—d up lcx enconspasses 2~ 25 sq f t  I 262 4( 1 g~’ I ( 1 .5 in I.
tn~) . [he wood a nd bi-ick s t r u c t u r e  employ s a wood -
rat t er  root s s  Lern w i t h  N ill r, toll h g  and gra s-el. I - he S h e  en crgv pa r att ~ et ers be i iig in o i i i t t  ‘red in th is
u n i t  is hea ted wi th  gas and emp loy s a cen t r a l  air c o n— bu i ld ing  are efeci r ica l  and n a t u r a l  gas usage .
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Fort Hood , ~fX
Bui ld ing 6443- I
Data Point 124
Fami ly Housing—Dup lex

Buil t  in 1960. this sing le-story NCO family hous- ing sy stem. [he hot water CZI I ) ac ; t v  is listed as 30 gal
ing-dup lex encompasses 2720 sq Ii (253 rn 2) The ( 1 . 1  m ’J at l ( )( Y F (38°C) temperature  rise.
wood and brick structure emp loy s a wood-ratter  sys-
tem with bui l t -up  roll rooting and gras-el . Each ha l t  [he energy parameters being mii iiit ored in this
of the dup lex has an independent heat ing and cool- bu i ld ing  are electr ical and n a t u r a l  gas usage.
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Fort Hood . TX
Building 6809
Da ta Point 325
Family Housing

This single-story field-grade famil y housing unit  The listed hot water capacity is 40 gal ( 1.5 m t) with
encompassing 1626 sq ft (151 m2) was built in 1961. a 100°F (38°C) temperature rise.
The wood and brick building emp loys a wood rafter
structural system with built-up roll roofing with The energy parameters being monitored in this
gravel. The building is heated with natural gas and bui lding are electrical and natural gas usage.
cooled with an individual expansion air conditioner.
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Fort Hood . TX
Building 178
Data Point 326
Famil y Housing—Multi

This tw o-story NCO famil y housing eightp lex was supp lied with a 30-gal ( 1. 1 n i )  hot water heater.
built in 1951. The 12 .573-sq ft ( 1168 rn t) brick build-
ing employs a wooden rafter roof system with corn- The energy parameter being monitored in this
position shing les. The building uses individual  gas- buildi ng is natural gas usage.
tired heaters in each famil y unit , and each unit is
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Fort Hood . [X
Building 180
Data Point 327
Family Housing—Mult i

Built in 1951. this two-story NCO fami l y housing is supp lied wi th  a 30-gal ( 1. 1  in - ’) hot water heater.
ei ghtp lex encompasses 12. 573 sq ft  ( 1168 nt 2) . The
brick building emp loys a wooden-ratter i-out syst em [he energy pal’arnet ers being monitored in this
wi th  composition shing les. The building uses m di - bui ld ing are electrical and natura l  gas usage.
s-idua l gas-fired heaters in each unit .  Each residence
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Fort Hood . TX
Building 6794
Data Point 329
Family Housing-General Officers

with  gravel. ‘[he building has a 5-ton (4.5 t) central
Built in 1956, this sing le-sto ry general officers’ air system and heat pump.

family housing unit encompasses 2334 sq 11 (2 17 m i) .
The wood and brick building emp loys a wooden- The energy parameters being monitored in this
i-after-supported roof deck with bui l t -up roll rooting building are electrical and natural  gas usage.
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Fort Hood , TX
Building 136
Data Point 330
Four Seasons Cafe

ca pac i ty is listed as 2000 gal (757 m l  w i t h  100°F
The single-story exchange cafe built in 1956 covers (38°C) rise.

9180 sq ft (853 m t ) . The concrete block building
emp loys a cc’ncrete joist roof system with buil t -up The energy parameters being monitored in this
rooting. The building is heated by gas. The hot water building are electrical and na tura l  gas usage.
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Fort Hood. TX
Building 36(X)6
Data Point 331
Bachelor Officers ’ Quarters (BOQ)

Built in 1969. this six-story. 300-person BOO has ci procating central uni t  with distribution throug h
a total floor area of 152 ,737 sq ft (14 189 m 2). The fan-coil units.
building is concrete and brick with a reinforced con-
crete root deck topped with buil t-up roll roofing The energy parameters being monitored in this
(without  gravel) . The building is heated by a natural building are electrical and natural gas usage.
gas boiler and cooled with chilled water from a re-

/
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Fort Hood , TX
- Building 87018

Data Point 332
Central Plant

Built in 1975, the sing le-story combined heat ing The energy parameters being monitored for this
and cooling plant encompasses 3327 sq ft (309 m 2) . building are building electricity, electricity to each
The concrete and block build ing employs a steel- chiller , gas to each boiler , chilled water flow and
truss-supported steel deck covered with built-up roll supp ly/return temperatures . and condenser water

• rooting and gravel. The facility houses two 350-hp flow and supp ly/return temperatures.
(261 kW) boilers and 512 tons (464 t) of centrifugal
refri geration equi pment.
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Fort Hood , rx
Building 870 1
1)ata Point 333
Dining Facili t y

Built in 1974 . this sing le-sto ry . 1000-person en- energy 1) laflt (building ~~t ) l  8). Air conditioning is
listed dining t acili tv encompasses 15.695 sq ft I i  43?~ also supp lied from the central  p l a n t .

rn 1) and has dimensions of 108 x 146 ft  (33 x 45 ml .
The concrete block bui lding emp loy s a steel-truss- The energy parameters bei ng monitored in this
supported roof deck with  bui l t -up  rooting. The bui lding are electrica l usage . natura l  gas . and chilled
building is heated with steam supp lied by a central  water flow and supp ly re turn  temperatures.

ilil i
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Fort Hood , TX
Building 87016
Data Point 334
Administration Building

This single-story administration and support water capacity includes tive 50-gal (1.9 m ’) electric
building built in 1974 encompasses 25,168 sq ft hot water heaters.
(2338 mt) with dimensions of 242 x 104 ft (74 x
32 m). The concrete block and brick structure em- The energy parameters being monitored in this
ploys a flat truss steel roof deck covered with built- building are electrical usage and chilled water flow
up roll roofing and gravel. Heating and cooling is and supply/return temperatures .
supplied from a central energy plant. Domestic hot

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Fort Hood . TX
Building 87015
Data Point 335
Barracks

This 42.264-sq ft (3926 m t) . three-story enlisted central plant supp lies energy for all of the hot water.
barracks without dining facilities was built in 1974 .
The block and brick structure employs a reinforced The energy parameters being monitored in this
concrete roof deck with bui lt-up roll roofing and bui lding are electrical usage and hot and chilled
gravel. The building is heated and cooled with steam water flow and supply /return temperatures.
and cold water supplied by a central plant. The
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Fort Hood , TX
Building 87008
Data Point 336
Branch PX

The domestic hot water heater is listed as being 40
Buil t  in 1975, the branch exchange covers 4696 gal ( 1.5 m 3) with a 100°F(38°C) rise.

sq ft (436 m 2) . The concrete block and brick build-
ing employs a steel-truss-supported concrete roof The energy parameters being monitored in this
deck with gravel-covered built-up roofing. Air condi- building are electrical usage and hot and chilled
tioning and heating are provided by a central plant. water tiow and supp ly/return temperatures.

- ‘ . 
. . 

- - ~i’!-’~’- .~.. -

114 

- _~~~~~~~~~~~ - ~~~~~~~ _



- ~~~~~ __  - - -- - 
-

Fort Hood , TX
Buildings 10006 and 10007
Data Point 337
Bachelor Enlisted Quarters
and Central Energy Plant

The two three-story 129-person barracks buildings ing and reduction of 60 percent of the window area.
were built in ~953. Each of’ the 40,453-sq ft (3721 m t ) Hot water capacity is listed as 865 gal (32.7 m t) with
concrete and block bu ildings employs a concrete 100°F (38°C) temperature rise.

• roof deck with built-up roll roofing and gravel. The
structures are heated with two gas-tired 74-hp (55 The energy parameters being monitored in this
kW). 100-psi (6.9 kPa) boilers. The buildings have building are electrical and natural gas usage. central
been modernized with the add ition of air condition- plant chiller electricity , and boiler natura l gas usage.
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Fort Hood , TX
Building 41008
Data Point 338
Bachelor Enlisted Quarters (Barracks )

This three-st ory, 207-person barrack s without and gravel. The building ts heated with a gas-tired
dining facilities built in 1969 encom passes 41 ,907 boiler.
sq ft (3893 m t) . its basic dimensions are 169 x 57 ft
(52 x 17 m). The concrete and brick structure em- The energy parameters being monitored in this

ploys a reinforced concrete beamed roof with a re in- building are electrical and natural  gas usage.
forced concrete root’ deck with buil t-up roll rooting
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I—ot t I— lou d , I X
Bui l d ing  l t00~
Data P o int 3.1’-)
Barracks

Bui l t  in 1966 . t his thr e e-s tor y,  22 6—person en l is t ed  l) crcci lt .  [he s t r u c t u r e  cn ip luvs a eas- f i rcd  boiler in

hai -r ack s ens ers 4 1 .9(17 sq f t  13893 ni 2) . I h e  concrete supp ly heat ing.
b lock and brick bu ild i r ig  enip loys a rein f ot-ced con-

cret e i- is tI svs Ic in o it Is b it i l t  - U p i-uI I roo fi ii g a rid [he energy I)itr a In eters lie i rig in on it tired in t f i t s

gr a s ci .  t he hit Id i t sg Ii as been hern i a l  lv upgraded ho i di rig a i’c elect t -ic al a isd is at U ra I gas usage.

a nd s~ indow area s hay c been red ucecl by about  40
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Fort Hood. TX
Building 12005
Data Point 340
Enlisted Dining Facility

This 11, 949-sq ft ( 1110 ~~~2 ) sing le-story enlisted cooling. The domestic hot water capacity is 1000 gal
dining facility built in 1964 has a desi gn capacity of (37.9 m 3) of storage with lOO°F(38°C) rise.
415 persons. The concrete and brick structure em-
ploys a steel-truss-supported metal roof deck with The energy parameters being monitored in this
bui l t -up rooting and gravel . The building is heated building are electrical and natural gas usage.
with a gas-fired boiler and uses chilled water for
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Fort Hood. TX
Building 27004
Data Point 341
Dining Facility and Central Plant

Constructed in 1974, this 1000-person enlisted central unit. Cooled air is circulated with low-velocity
dining facility and central plant is a brick and block air from single- and multi ple-zone units. The listed
single-story steel truss structure with metal decking capacity of the chiller is 6.7 x 10° Btuh (7. 1 x 10°
and built-up rn ’1 roofing. The building encompasses kJ/hr) . The boiler and chiller in this building also
15,382 sq ft (1429 mt), which includes a main build- supp ly energy to buildings 27007, 27006, and 27001.
ing of 104 x 153 ft (32 x 47 m) and a boiler room of
52 x 41 ft (16 x 12 m). It is heated by a gas-fired The energy parameters being monitored in this
boiler and cooled by chilled water from a centrifugal building are electrical and natural gas usage.
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Fort Hood, TX
Building 27002
Data Point 342
Bachelor Enlisted Quarters (Barracks )

Built in 1974, this 146,098-sq ft ( 13 573 m 2). 825- chilled water from a central plant  that has a chiller
person barracks is a three-story brick and block capacity of 6.7 x 10° Btuh (7.1 x 106 kJ/hr ) .
truss structure incorporating a metal roof deck with Cooled air is circulated with low-veloc i ty air from
built-up roll roofing. The building has four wings ; sing le- and multi ple-zone units. Domestic hot water
two of the wings are 240 x 47 ft (73 x 14 m), and is also supp lied by the central plant (building 27004).
the other two are 212 x 57 ft (65 x 17 m). It is
heated by hot water from a central plant serving The energy parameter being monitored in this
more than one building. The building is cooled by building is electrical usage.
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Fort Hood , TX
Building 27006
Data Point 343
Bachelor Enlisted Quarters (Barracks )

Built in 1974. this 146,098-sq ft ( 13 573 m t), 825- from a central plant that has a chiller capacity of
person barracks is a three-story brick and block steel 6.7 x 106 Btuh (7 .1 x lOb kJ/hr ) . Cooled air is
truss structure incorporating a metal roof deck with circulated with low-velocity air from sing le- and
built-up roll rooting. The building has four wings ; mult i ple-zone units. Domestic hot water is also sup-
two of the wings measure 240 x 47 ft (73 x 14 m), plied by the central plant (building 27004).
and the other two are 212 x 57 t’t (65 x 17 m). It is
heated by a gas-fired central plant serving more than The energy parameter being monitored in this
one building. The building is cooled by chilled water building is electrical usage.
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Fort Hood . TX
Building 2700 1
Data Point 344
Adminis t ra t io n  and Classroom

Built in 1974 . this sing le-story battalion adminis . in bui lding 27004. The listed cooling capacity tor

tration and classroom building encompasses 12, 383 this bui ld ing is 836,000 Btuh  (881 980 kJ/hr).

sq t t ( l l S O  m t) . which includes a ma in section that is Domestic hot water with a capaci t y nt 40 gp h ( 1.5

178 x 77 ft (54 x 23 in) and two offsets ot’20 x 57 m /hr )  at 100°F (38°C) rise is also supp lied from the

It (6 x 17 m) . The block and brick structure emp loys central plant.
a steel truss root’ with metal decking and bui l t -up
roll rooting with gravel. The building is heated and The energy paran seter being monitored in this

cooled with water supplied by a central plant located bu ilding is electrical usage.
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Fort Hood , TX
Building 34008
Data Point 345
Dining Facility and Central Plant

Constructed in S74, this 1000-person enlisted with low-velocity air from sing le- or multi ple-zone
dining facility and central plant is a sing le-story units. Total chiller capacity is rated at 2.2 x lob
brick and block truss structure with metal roof deck- Btuh (2.3 x 10’ kJ/hr ) . Water heater capacity is
ing and built-up roll roofing. The building encom- fisted as 6285 gal (237 m ’) with 100°F (38°C) rise.
passes 15,382 sq ft (4688 m t) . It is heated by hot
water from a central gas-fired boiler serving more The energy parameters being monitored in this
than one building. It is cooled by chilled water from building are electrical and natural  gas usage.
a centrifugal central unit .  Cooled air is circulated
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Fort Hood . TX
Building 34006
Data Point 346
Bachelor Enlisted Quarters (Barracks )

Constructed in 1974 , this 825-person barracks is a Cooled air is circulated with  low-velocit y air from
three-story , four-wing brick and steel structure en- sing le- and mul t i ple-zone units. The chiller capacity
compassing 146,098 sq ft ( 13 573 m t) . It has a steel is listed as 2.2 x 106 Btuh (2 .3  x 106 kJ/hr ) .
truss root~ steel decking. and built-up roll roofing. It
is heated by hot water supp lied from a gas-fired The energy parameter being monitored in this
central plant and cooled by chilled water produced building is electrical usage.
in the central plant with a centrifugal central unit .
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Fort Hood . TX
Building 34010

• Data Point 347
Barracks

Constructed in 1974 , this 825-person barracks is a and a 2.2 x 10” Btuh (2.3 x 10” kJ/hr ) centrifugal
three-story brick and :teel structure encompassing chiller. The central plant also supplies hot water to
146.098 sq ft (13 573 m 1). The building has a steel this building.
truss root~ steel decking, and built-up roll rooting.
It is heated and cooled from a central energy plant The energy parameter being monitored in this
(building 34008). which employs a gas-fired boiler buildi ng is electrical usage.
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Fort Hood. TX
Building 34011
Data Point 348
Administration/Classroom

Built in 1974 , this sing le-story battalion adminis- energy plant (building 34008). The central energy
tration and classroom building encompasses 12 ,383 plant includes a 2.2 X 106 Btuh (2.3 x l0 kJ/hr )
sq t’t (1150 m t). The block and brick structure em- chiller supp lying cold water to the buildin g.
ploys a steel roof with metal decking and buil t-up
roll roofing with gravel. The building is heated with The energy parameter being monitored in this
water from a gas-fired boiler located in a central building is electrical usage.

• if 

_ _

126



U.— .. 
- 

— -
~~~~

“'““ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —- ‘~_“7~7 - 
~ - - _.._ • - .~:.~~~~~,.~~- , - - - - — -.-- -——

- 
Fort Hood . TX
Building 9529
Data Point 349
Maintenance Shop

Built in 1956. this one-story motor repair shop has covered with bui l t -up roll rooting and gravel. The
a total floor area of 20,836 sq ft( l936 m ’). The main building is heated with natural gas space heaters.
building is 60 x 144 ft (18 x 44 m) with a wing of
40 x 290 ft ( 12 x 88 m). ‘[he steel and block build- The energy parameters being monitored in this
ing employs a steel arch roof with a metal roof deck building are electrical and natural  gas usage. 
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I —on Hood. I
B u i k t i i i g  •~2 OI i
I ) a i a  I’o i i i t  t~ ( )
M a t I i t e i i a i I ~ e ~ittt l)

B u i l t  i i i  i — ~~3. th i s  s i t i g l c — s i o i s mot , t i  re pair  shop capa c it \  is ~ tons I t . ‘¼ 3tI- ~~ l i ( 1 . 1  i i i ’ l i f t  gas
eii~-t )n u l) asses I I  . 5_st ) sq f t  l t ) . t iii~~) w i t h  d in i e i i s iu n s  b o iler h e _ t i e r  su pp lies t t t t n i e s t i ~ i i i  S t a l i n .
ut “(I x I t~~ f t  21 51) 111 ) .  l i e  s t cc i — o a i l ed  s t r u c—
t o t e  cinp ioss a s t c e l — i t t i s t — s u p p t t n t c d  g a l s a n i i ed  root.  I lic L ilei gv p a i a n ct t ’r s h i i i i ~ i i i i i i i ~~i~ d ii i b i s
l h c  hea t ing  tu c i  is i i a i u r a f  gas .  I lie l is ted ~t ’td ing  b u i l d i n g  are electr ic a l  and t i a i i i r , t I  eas u s , t e v .
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Fort Hood . TX
Building 40001
Data Point 351
Maintenance Shop

This sing le-story tield maintenance shop. which conditioners were installed. The listed domestic hot
was built  in 1956. encompasses 83.793 sq ft (7784 water capacity is 84 gp h (3.2 m t /hr )  with a 60°F
ns 2 ) with dimensions of 246 x 310 0 (75 x 94 ni). ( 15°C) rise.
The steel and block hu iId~ng employs an open web
jo ist.supported steel deck covered with  bui l t -up roll The energy parameters being monitored in this
rooting and gravel. The building is heated with natu- building are electrical and gas usage.
ral gas space heaters. In 1959 . thur I - h p (0.7 kW ) a i r

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

— -~ III. j t— .  ,,.a— - ~~~

_____________ — 

-

~~~~~~~~ 

. 

~

.

129



- — 
•• 

., -- 
~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~

. - —.

Fort H ood . I X
Bui lding 46 17
Data Point 352
Maintenan ce Shop

Buil t  in 1959 , this concrete bloc k and steel main— p lic(l sv ith a 20 gp h (0.8 in ’ h i )  hu t  ss ater  heater  at  a

- t enance shop covers 14 .000 sq ft ( 1301 nt 2) . Flat  steel l O()°F (38°C) rise capaci ty .
trusses support  a meta l  roof deck with  b u i l t - u p  root-
ing and gravel. The bu i lding is heated with  na tu ra l  [he ctsergv parameters beit ig monitored in th i s
gas. It is not air conditioned. [he structure is slip- b ii i l di i ig are electrical and na tu ra l  gas usage.
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Fort Hood. TX
Building 42000
Da ta Point 353
Enlisted Open Dining Facilit y (NCO Mini  Donse)

This single-story enlisted open dining fit ci l i ty was throug h tan-coil  units .  The domestic hot water
built  in 1971. The 23.345-sq ft (2 169 m 2) concrete capacit Y is 420 gp h ( 15.9 ni ’/hr ) at 100°F (38°C)rise .
and brick buildin g emp loys a steel-truss-supported
metal root deck with buil t -up roll rooting. The build - The energy parameters being monitored in this
ing is heated with a gas-tired boiler . The bui lding bui lding are electrical and natura l  gas usage.
has a 200-ton (181 0 cooling capacity distributed
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Fort Hood, TX
Building 50001
Data Point 354
Commissary

Built in 1975, the sing le-story commissary encom- 2.14 x 10° Btuh (2.26 x 10° kJ /hr )  distributed
passes 127 .780 sq f’t ( 11 870 m 2), the main structure throug h fan-coil units. Hot water capacity is li sted as
being 475 x 240 ft (145 x 73 m). The concrete and 200 gph (7.6 m t /m in )  at 100°F (38°C’) temperature
block building employs tiat steel trusses , a metal rise.
roof deck , and built-up roll roofing with gravel. The
building is heated with a natural gas boiler and has The energy parameters being monitored in this
a fuel oil capability. The listed cooling capacity is building are electrical and natural  gas usage.
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fort  Hood . TX
Building 5764
Data Point 355
Officers ’ Open Dinit ig Facility

The sing le-story officers ’ d in ing  t aci l ity bui l t  in tugal systens. The listed hot water capacity is 27Ogp h
1959 has a total floor area of 29,547 sq ft (2745 m 2) . ( 10.2 m ’/hr ) with an 85°F (29°C) rise.
The block and brick building emp loys a steel-joist-
supported concrete deck covered with  bui l t -up  roll The energy parameters being monitored in this
rooting. The building is heated with a natural  gas- bui lding are electrical and natural  gas usage.
tired boiler and cooled with a chilled water centri- 

— —  
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Fort H ood . I X
Bui lding 121
Data Point 356
Enlisted Personnel Service ( lu ib

gravel . [he st r u c ture  us h e a t e d  wi t h  gas arid c ttd ed
Bui l t  in I i)6~ . this 32,0(X )—sq ft 2Y ’3 i n )  sing le— w i th  a central  cen t r i fuga l  chi l ler .

stor y en listed personn el ser v ice clu b is a concrete
and brick bu t ild ing enip lov i rig a tia t s t ee l—truss—sup— i hic energy pa ra ns cti _-rs bet rig t in r i  It ‘red iii t h i s
port ed metal roof deck wi th  b u i l t — u p  rooting and bu i ld i n g  arc electrical a rid n a t u r a l  gas t i s a ge.
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Fort Hood. TX
Building 360(X)
Data Point 357
Hosp i tal

Gas is monitore d but  the bu i ld ing is being heated
int e rn t i t ten ( lv  with fuel  oil.
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Fort Hood . TX
Building 24001
Data Point 358
Dispensary

Built  in 19~5. this sing le-story dispensary wi thou t  ( 135 040 ku hr ) The domestic hot water sy stem is
beds encompasses 4106 sq ft (38 1 ni 2 ) The bui ld ing  gas tired and rated at 50 gph ( 1. 9 rn h r )  at 100°F
dimensions are 97 x 42 ft (30 x 13 m) . The block (38°C) rise.
and brick structure incorporates a slell-truss-sup-
ported metal deck covered with bu i l t -up  roofing and The energy parameters being monitored in this
gravel. The structure has a gas-fired boiler. Its air bui lding are electrical and natural  gas usage.
conditioning sy stem is rated at 128 ,0(X) Btuh
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Fort Hood . TX
Building 3I (X )2
Data Point 359
Disp ensary

Buil t  in 1972. this sing le—story d ispensary wi tho u t  capacity ( i f the  ch i l le r  is I 28.(X)0 B t u h  1135 040 kJ
beds covers 3808 sq ft (354 m 2) . which includes a h r )  Domestic hot water is heated w i t h  na tu ra l  gas at
4 ’  x 36 ft  ( 14 x I I  m) main section and a 42 x a capac i ty  ut 5)) gp h ( 1 . 9  in ’ hr )  at 100°F (38°C) rise.
25 ft ( 13 x ~ m) oft set .  The brick and block bui ld ing
emp loy s a stee l-arch—supported metal  roof deck wi th  The energy p aran u ete rs being monitored in this
bu i l t—u p  roll rooting and gravel. The s t ructu re  is bu i l d ing  are e lecti -ical and n a t u i a I  gas usage.
heated svith a na tura l -gas- t i red  boiler. [he listed

L- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~J
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Fort Hood . IX
Bui ld ing 330
Data Point 360
Dental Clinic

Buil t  in 1968 . this sing le-story. 18-chair denta l  heated with  na tura l  gas a nd cooled with a 75-h p
clinic has a total floor area of 9497 sq ft (882 m 2) wi th  (56 kW ) chilled water  compressor.
dimensions of 93 ~ 1( 12 ft (28 x 31 in). The block
and br ick bui ld ing  emp loys a steel truss roof sy stem The eiiergv put r~tmete rs being monitored in this
with b u i l t - u p  rooting and gravel. The bui ld ing is bu i ld ing  are electrical and nat u ra l  gas usage.
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Fort H ood . TX
Build ing I
Data Point 361
Post H ead quarters  composition shing les. [he but t I d ing  is heated h~

natural  gas.
The 12. 390-sq ft ( 1151 in 2) post head quarters

bui lding was buil t  in 1942. Constr u cted of wood , the The energy parameters being n iunitored in this
st ructure  emp loys a wood rafter system covered with  bui ld ing are electricity and natura l  gas.
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Fort Hood . I X
Building 108
Data Point 362
Communi t y  Center

I s k, i  i a ) t . t i i l i c s , t n -  ~~ t t , r t s ( ’ t  i t  S r  t i n  et r i u f i t u t r i -
Bui l t  in 1943. the single— s tor y general-purpo se ne arid 2~()  

~l si t  ‘9 .4 to h r t  5 h i ’t  o a i c r .
bui lding encompasses ~~~~~ sq ft  1 25 ”’ m ) . The
svo,xle ii hu ild i ng em p loys a ~ oode ii a r ’  bed ri ‘t i t  6 I he i i t l  - r es pa r~i met er s  hi- i iie r i i u i i i  tored i i i  t Ii is
conip o sitiun shing les. I ’he bu i l d ing  is e.’~ h i ca i ~-d. h i t i ld i t i ~ .tre ~ i f l i . t I  ~ui t l  i i a i r r , t I  Cas us ace .
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Foi- t Hood . I X
Bui ld ing 1201 8
Data Point 363
G i n  nasiun i

Bui l t  in I%ti . this  20.572-sq ft I 9 l l  ni ’ ) s in g le— t iun ed . l h e  bu i ld in g  uses I w o  3(X )_ g ’~th ( 11 .4  in ’ hr)
s tor y gym ii asi Li m is a concrete 1)11 ‘C k a tid brick st r i t e— dt rili cs tie Ii ot st a ter hea tens .
lure emp lovi ri g a steel -h o i s t — s o  pported metal  root
deck covered w i t h  but i l t  — U p roll ro ut fi  iig . I he hu i 1(1 ri g I h e  energy par~tfl 1ete rs being mui t l i t  ored in t his
is hea ted wi t h  a gas— tired lu i naec - I i  is not air  eont f i — but i 1(1 in g a i-c d ee  t ric a I and na to  ra I gas us a ge
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I - ri  I1 , ’ou h . I X
B t i i h c l u u u ~ I ) ‘ ( t I  I t
1) _ i i .e I’i u i i t t  .~t t S

i i i  i t s t r a t i o t i

B u i l t  i i i  l ’ H ’ un  t h i s  s u i l C l i  ~lot v a d i i i i i i i s t i a t u t ’ t t  a i u d  e o p t ( t i i i t ’u i e r  c u t u l e s  sss te t i t .  Ht t t  s t a i c r  e ap ae i t s  is
stt I ) h ih% b u i l d u u i e  i , ’ 5 i i 5  12 . I . ~

) ) sq Ii  ) I l . ~2 n i l  s t u t h u  h i s i e t f  as 1) ga l 2 . ,, iii i t t  i i h i  a 10( 1 1 3% ( t en ipei —
d imen s ion s  of 20’) .~~~ f t  ~~t ) I r u t . I l k  brick a i u i e  rise.
. i n i ’ )  b lock l n t i u I _ h u u u ~ et i i p li vs ,t s i e e h _ S i t l s s . s u ~n p n u c I l
tuet ~ l i i  che e k s t i t h  b u i l t - u p  i t ’ l l  , ‘ ‘ t ~ i i ~~ and g r a s e l .  I lie ei ier gv p a r a i n et e t s  be in g  m ,u n i i , u t - ed  in t h i s
I hue b u i l d i t i g  uses a e. t~ S i te d  bo t her  ,u i tch  ,t c e i u i r . t l  a i r  b u i h d i u u g  ar c  c h e e t i i e a l  and n a t u r a l  gas usage.
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Fort Hood . I X
Bui lding 49015
Data Point 3 t6
Warehouse

Bui l t  in lYrS . th is s in g l e—s to r s , general —purpose the  h u t i k h i n g .  1 u i l i s ted  b u t t  st .u t e u  ~ t piu ~ u t .  is 2 ) )  g a l
warehouse encompasses 32 . 624 sq I t (3681 in ) . of I ) ) .~~ i i i ) .

wh i ch  the  ma in  b u i l d i t i g  is abou t  2(11 ) x 2 (X ) t t  (6 1 ~
61 n il .  I lic bloc k and brick s t r i e t u l r e  en ip lut s a 1 hue energy parai iw ’t ers b e i i uu j  n l ’ n I u I rc (h in th u s
st ee l—j o i s t—su pp or ted  meta l  n , , u t t  (leek w i t h  b u t i l t - t i p  h u i l d u t i g  are e lectr ical  and n a t u r a l  gas usage
roll rooting w i t h  gravel. N a t u r a l  gas us used to he at
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Fort Hood . TX
Building 6898
Data Point 367
Post Pump Stat ion

The sing le-story pump station , which was built  in fired gas space heaters. The pump ing station has the
1963, has a total floor area of 3710 sq ft (345 in 2) . capacity to pump 21 x 10° gpd (0.8 m ’/day) .
The concrete block structure  employs a flat steel
truss root~ a metal root’ deck , and built-up roofing The energy parameter being monitored in this
without gravel. The building is heated with direct- building is electrical usage.
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Fort Hood . TX
Building 37011
Data Point 368
Administration ; Classroom (Head quarters )

Built in 1968. this sing le-story battalion adminis- rooting. The building is heated with a gas-tired
tration and classroom building encompasses 6136 boiler.
sq ft (570 m 2), of which 3200 sq ft  (297 in ’) is used
for administration and 2500 sq ft (232 ni 2 ) for class- The energy parameters being monitored in this
room. The block and brick structure emp loys a steel- bui lding are electrical and natural  gas usage.
joist-supported metal deck covered with bui l t -up roll
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Fo rt Hood . I X
Bu i ld ing  3 t ) 1()
l ) at a  l’u i t i t  37()
,- \u t i i i i i i i s t r a t i c ’t i

Bu i l t  in 196% . t h u s  s i t ig l e — s t u n i s a u h t u i n i s t i a t i s u i u  and g t a s e l . I h ui - h u u u l u h i t i g  is hea te d  by a c~u s - t iu - -d b u u i l c u
s u t h ) p I v  h u u i l d i i i g  c ,u ser s  12 . 1% ))  

~~ 
f t  ( I I  32 u i 2) .  I lie

block at id bu ick s t t t i c t  u ’e en i l ) lOVs a stee l— t r u s s — -l he et ucr g ~ pa i~tme t e ts  being n u c ’ i u u  I ’  ‘red l i t  t I t u s
st ippoi ted met a l  deck w i t h  h u u i h t —  up  roll t- u t u t f i i i g  a tud  b u i i l d i i i g  at -c e h e c i u u e a l  aiid ia t u i - a l  gas us age.
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Fort Hood. TX
Building 5658
Data Point 371
Family Housing

Built in 1962, this sing le-story , company-grade conditioner. Listed capacity tor the hot water heater
family housing dup lex encompasses 2802 sq ft is 4O gal( 1.5m ’).
(260 in 2). The wood and brick structure employs a
wood rafter roof system with roIl rooting and gravel. The energy parameters being monitored in this
The unit  is heated with gas and employs a central air building are electrical and natural  gas usage.

- .

148



- -~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _

Fort Hood, TX
Building 6449- I
Data Point 317
Famil y Housing

Buil t  in 1960. this sing le-story NCO dup lex covers water capacity is listed as 30 gal ( 1.1 in ’) at 100°F
2720 sq ft (253 m 2) . The wood and brick structure (38°C) temperature rise.
emp loys a w ood rafter system with bui l t -up roll roof-
ing and gravel. Each half of the dup lex has an in- The energy parameters being monitored in this
dependent heating and cooling system. The hot building are electrical and natura l  gas usage.
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Fort Hood , TX
Building 30015
Data Point 373
Maintenance Shop

This sing le-story motor repair shop built in 1966 with a gas-tired boiler and has electric window air
encompasses 20. 240 sq ft (1880 in 2). The main build- conditioners in the office area. The domestic hot
ing is 290 x 4O ft (88 x 12 in) and has a 144 X 60 ft water capacity is 60 gph (2.3 m ’/hr) .
(44 x 18 in) wing. The steel and block building
employs a steel truss roof with metal decking and The energy parameters being monitored in this
built-up roofing with gravel. The building is heated building are electrical and natural gas usage.
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Fort Hood . IX
Bui ld ing  161) 1 1
Data Point 314
A d m i n i st r a t i o u u  Classroom (Headquar ters )

Bui l t  in 1966. this sing Ie-stor~ bat t a l ion  adn iinis-  wi th  bu i l t - up  roo lit ig. [he s t ruc ture  is heated wi th  a
tration and classroom building encompasses 6136 gas-f ired boiler. Hot water is supplie d from a 30-gal
sq ft  ( 570 m 2) . of which 3320 sq tt  (308 to 2 ) are used ( 1 .1  in ’) hot water  heater.
f u r  administrat ive space and 252 1) sq f t  (234 in 2) are

used f t r  classroom space. [he bloc k and brick struc- lh e  energy parameters heit ig monitored in this
l ure emp loys a steel-joist-supported tii etal root ’ deck bui ld ing  are electrical and n a t u r a l  gas u l sa ge.
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F o t - t  I l tucud . I N
H u t i l d i t u g  2 3 ( St ) I
l) at .u  l’ui i uu t  3~~’
\~ -st Field House

Bu i l t  i t i  I’r .~. th ic  c u t t e — s t o r  h u h u v s i e a l  f i t ne s s  eeui t eu .~2 . 11) 1 ) i l t u t h  Ot5 o h ,  k J ’ h u )  e l iu l l e t ’  pu~~sid es c u t u u h t n g _
h a s  a to ta l  floor area c~f 62 .1)01) sq I t  )5~ t 1) m 2 ) . i i i -  I lie l i s ted h uc , t  cs , u i e r  cap ae t t v  ts 4( 13 

~p h 115 .3 in ’ hr)

e l u d i n g  121 )1) ~q St I l l  I iii ’) ot h a s c u i i e u u t .  I hie hl , i i -k at  I l tO ’ to l~~U I- “ I t u , % 2  (

arid hu - iek bu i ld  j u g  e t i ip k u v s  a Sl at s i e e l — i u u s s — s u p —
p u u t i v ’(l uni ’t ~t h i c u t u f  deck ss i t h  a gi i s c l — ct iver e d  b u i l t —  I hi e i~u e u g ~ p a t a r i t c t c n s  bein g u i ion i t o r e d  iii  t h u s

t i l l  rc ’,u l .  h eat is supp lied by a gas—fi red  b o t h e t .  Au f u t i h d i t i g  al - i’ e l e c t r ica l  at id n a t u r a l  gas usage. 
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Fort Hood . TX
Building 135
Data Point 376
Main PX

- Built in 1956, the 40,360-sq ft (374 m t) two-story supp lied with a 2000-gal (7.6 in t ) capacity domestic
main exchange retail store is a concrete block bui ld- hot water heater.
ing employ ing a reinforced concrete joist roof system
with buil t-up roofing. The structure is heated with The energy parameters being monitored in this
gas and cooled with a 40-ton (36 t) central air condi- building are electrical and natural gas usage.
tioner with an air-cooled condenser. The buildin g is
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APPENDIX E: junction with current and potential transformers .
Three-p hase meters used were three-stator and rated

INSTRUMENTAT I ON SYSTEM at 120 or 240 V. Sing le-p hase meters were rated for
240 V aitd were sing le-stator. The pulse-initiating or
recorder-shorting device used in the electric meters

Intro duct ion consisted of a photo SCR (a li ght sensitive four-layer
diode). When the photo SCR is darkened , it behaves

The major data collection system chosen was the as an ope n circuit. When exposed to li ght , it con-
pulse-recording system , an on-site data-logg ing ducts current in one direction. Two photo SCRs are
system. A conditioned signal from the sensor is connected in parallel , with opposing polarity; when
transmitted to the pulse recorder where it is con- an ac vol t age is app lied to the pair. the dc output is
verted into a series of pulses. the density of which is positive or negative, depending on which photo SCR
proportional to the signal being recorded . The pulses is exposed to li ght. 5CR output is controlled by re-
are recorded on audio cassett es in the recorder tiec t ing a li ght off the watthour mete r ind uction disc
located near the sensor. Two- and four-channel re- which is partially darkened at appropriate points.
corders are available , and hourl y data are recorded . During revolution of the induction disc , the SCR
The cassettes must be chan ged monthly by the facil- outp ut changes , and a connected single-pole double-
ity engineering personnel and mailed to CERL, throw (SPDT) hatching relay changes state with each
where the tapes are processed to convert from a change in dc output. The rela y is wired to the re-
pulse signal to a di gital signal whic h is compatible corder which alternatel y shorts the data channel
with the data stora ge system. The date , site , sensor with each chan ge in state.
identifier , and time are manuall y entered onto the
computer during the processing of the audio cas- Another ty pe of pulse-initiatin g device used func-
settes. Because these cassette tapes are changed onl y tions basicall y the same , except the switchin g is done
monthl y, dail y checking of the sensors to insure mechanicall y by gears coup led to the induction disc.
prop er operation cannot be performed.

Gas Meters
The followin g parag raphs describe the individual

components of the instrumentation system. Gas service varied in size with the many facilities
metered in the project. However , all gas metering

Recorder app lications were monitored usin g only two types of
gas meters: positive disp lacement diaphra gm meters

To determine consum ption characteristics of facil. and turbine flow meters. The meters ranged in size
ities , recording data on an hourl y basis was con- from 415 (standard residential service) to 5000 cu ftl
sidered desirable. The Westin ghouse recorders used hr (12 to 142 mt/hr ) (average industrial service). For
in this project far exceed this minimum requirement. extremel y large gas flows (9000 to 30,000 cu ft/hr
They are powered by an ac 1 20-V source. By shorting (255 to 840 mt/hr], the turbine-style gas meter was
to ground one terminal of the data channel , one side utilized.
of the ac power wave is filtered and the magnetic
tape is biased negative or positive (depending on The pulse-initiatin g device for all the gas meters
which of the two terminals is shorted ). This change was internall y contained ; all the devices were the
of state or bias from positive to negative is recorded same except those in the 415 diap hragm meters. The
on the magnetic tape as a pulse. All three data chan- 415 meter arran gement added another gear to the
nels are accessed throu gh a te rva inal board to which register gears which rotated a small magnet with the
the meter or sensor is wired . The meter or sensor flow of gas. Rotation of this magnet caused an SPDT
then alternatel y shorts the terminals to ground at a reed switch to transfer between contacts. These con-
rate proportional to the rate of the energy consump . tacts wer e wired to the recorder and alternately
tion. shorted the data channel at a rate proportional to

the rate of flow of gas. The other gas meters had a
Electric Meters similar arrangement , except that with the flow of gas

a spring compressed and released , which forced a
Althoug h different electric services were encoun- magnet to travel up and dow n across a fixed path.

tered with the many facilities meter ed , the project The magnet movement caused an SPDT switch to
uses a few general types of e ectric meters in con- operate similarl y to the switch in the 415 meter.
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in some instances , existing meters had to be fitted The outputs of the flow meter and the tempera-
with a pulse-initiating device to interface with the tu re sensor are not compatible with the recorders.
data recorder s. Conse quentl y, using an analog-to-frequency (A/F)

converter for each flow meter and tempera tu re
The desi gn for both types of meters used cams sensor was required. The A/F converter accepts the

driving a microswitch to provide the required switch 4 to 20 mA output of the flow meter or the 0 to 1 V
closures for the recorders. dc output of the temperature sensor and produces

t he SPDT switch closure ou tpu t required for t he
Flow Meter and Temperature Sensor records. The A/F converter output ranges from 0 to

4000 counts per hour for 0 to I V dc input, produc-
Many contemporary Army facilities have heatin g ing switch closures at a rate pro portional to the rate

or cooling provided by a central plant which provides of flow or the temp erature of the water.
heated or chilled water to a comp lex of buildings. In

- these app lications , it was necessary to monitor the OIl MonItoring
water flow rate and temperature change in the water
supp ly and return lines to and from the bui lding. Fort Belvoir is the only installation in the project
From this information , the total energy consumed in that uses oil heating for other than emergency use.
heating or cooling supp lied by the central plant to The oil burned at Fort Belvoir is either number 2 or
each building could be determined. 5. Oil consumption monitoring is accomplished by

recording the running time of each oil burner motor
Each flow meter is used in conjunction with a using a rep eat cycle timer with the data recorders.

flow-rate transmitter. The flow meter consists of a The repeat cycle time consists of a synchronou s
turbine with a permanent magnet rotor immersed in motor driving a cam which operates an SPDT micro-
the pipe flow . The rotation of the magnet produces switch. The cycle timer is connected to the motor
an ac signal in a coil sealed in the tubular support; circuit and is energ ized when the oil burner turns on.
the frequency of the signal is proportional to the Full consumption reports are forwarded from the
flow-rate. The flow-rate transmitter is a frequency- post to CERL each month to determine the amount
to-current converter (4 to 20 mA range) which elimi- of oil consumed in each burner per unit of time.
nates error due to line loss where the flow-rate trans-
mitter is installed remote to the recorder. The repeat cycle timers are not commonly stocked

items. They were built for use in this project from
The temperatu re sensors used were platinum re- written specifications.

sistance temperature detectors (RID ). The platinum
wire changes resistance in direc t proportion to a - 

In s t r u m e n t  Accuracy

change in temperature. Solid-state electronics with
integ rated circuits sense the changes in the resist- Table El lists the accuracy of the instrumentation
ance of the RID and produce an output signal of 0 described above .
to 1 V dc corres ponding to a temp erature range .
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TabisEl
In.tranisnt Accuracy

HWFT — Water flow sad lereparator. eesasuremeet
cwrr

I. Mead P’F-220-6 flowmeter ± 1% of full sca le
2. Mead FX-70 flow-rate tr ansmitter ± .5% of full scale
3. l00 0 Ptatinum RTD ±.I nato° C
4. Weather Measure Coip. T62l-3
5. Scientific Columbus 6070 V/F conv erter * .05%
6. West inghouse WR4C pulse recorder * t pulse Interval

±4 pulses/ tape

T~ — Air temperature meeuuremeot
1. Weather Measure Corp. therm istor probe ±.15°C linearity
2. Weather Measure Corp. T62t ± .17°C
3. Scientific Columbus 6070 V/F converter * .05%
4. Westinghouse WR4C pulse recorder ± 1 pulse/interval

±4 pulses/tape

1, — D.wpotnt temperature mesaunraent

I. Weather Measure Dew temperature probe *.15°C
2. Weather Measure 8D105-I Signal

Condit ioning * .17°C
3. Scientific Columbus 6070 V/F converter ± .05%
4. Westing house WR4C pulse recorder * I pulse/interval

*4 pulses/tape

— Ste1  phi.. power m.a.uremrat

I a. Current Transformer S-A secondary
ANSI metering class .3%

lb. Potential Transformer 120-V secondary
ANSI metering class 3%

2. Westinghouse D2S Sing le phase Watthour
meter w/pulse Initiator ± .5%

3. Westinghouse WR4C pulse recorder ± I pulse/interval
±4 pulses/tape

— Tb... phi.. power meaautement

Ia. Current transformer 5-A secondary ANSI
metering class .3%

lb. Poten tial transformer 120-V secondary
metering class .3%

2. General Electric VWUS 3 Stator
Watthour meter w/pu lse initiator

3. Westinghouse WR4C pulse recorder ± I pulse/interval
±4 pulses/tape

0 — Oil Flow Memurement

I. Repeat cycle timer (boiler run time)
2. Westing house WR4C pulse recorder ± 1 pulse/interval

±4 pulses/tape

G — Natural Gas M.uurement
I a. Rockw ell 415 gasmeter v/ pulse initiator ± 1%
b. Rockwell 1600 gasmeter w/pu lse initiator ± 1%
c. Rockwell 3000 gasmete r w/pul se initiator ± 1%
d. Rockwell 5000 gasmeter w/pu lse initiator ± 1%
e. Rockwell T18000 gasmeter v/pulse initiator ± 1%

2. Westinghouse WR4C pulse recorder ± I pulse/Interval
±4 pulses/tape
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Table El (continued)

S -~~ Horizontal Solar RadIation Measurement

- Weather Measure Corp. R413 Star ± 2%
Pyranometer with si gnal conditioning see manufacturers ’

specifications
2. Westing house WK4 C pulse recorder ± I pulse/inter v al

±4 pulses/tape

W — WInd Speed and DIrectIon Measurement

I. Weather Measure Co rp. W 101 -P SKYVANE ± I mph below 2S mph
Wind Sensor with si gnal conditioning ±5% above 2Smph

2. Westing house WR4C puls e recorder ± i pu lse(interv al
*4 pulses/tape

B — Barometric Prereure Measurement

I.  Weather Meas ure Corp. B242 Analog Output ± .5 mb (0-40°C)
Barometer with si gnal conditioning

2. Westinghouse WR4C pulse recorder ± I pulse/interval
±4 pulses/tape

BH — Relative HumidIty Measurement

- Weather Measure Corp. HM Ill P Relative
Humidity Indicator ±5%

2. Westing house WR4C pulse recorder ± 1 pulse/interval
±4 pulses/tap e

BT — Building Temperature Measurement

1. Weather Measure Corp. thermistor probe * .15°C lineari ty
2. Weather Measure Corp. T62l Remote

temp eratu re indicator *.17°C
3. Scientific Columbus 6070 V/F converter * .05%
4. Westing house WR4C pulse recorder ± I pulse/interval

*4 pulses/tap e
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