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I. INTRODUCTION
1.1 SCOPE OF TASK

In May, 1982, H. F. Lenz Co. was awarded a contract (DACA65-82-C-0084)
to conduct an Energy Engineering Analysis Program (EEAP) for Building 2,
Main Hospital, Walter Reed Army Medical Center, Washington D.C. The scope
of the program is to develop a systematic plan for projects that will be
imp]?mented to reduce energy consumption in compliance with the objectives

set forth in the Army Facilities Energy Plan (AFEP).

The evaluation is to consider all practical methods of energy
conservation and incorporate applicable data and results of related studies
where feasible, Project Development Brochures (PDBs), DD Forms 1391 and
supporting documentation are required for feasible energy conservation

projects.
1.2 APPROACH

Building 2, Main Hospital, Walter Reed Army Medical Center is a seven
floor structure with an interfloor between floors and between the Seventh
Floor and the roof, There is grade access at both the First and Second
Floors. The First Floor is below grade on two sides. The elevations

exactly face the compass directions.,

The building is very compact, with four equal sides, the greatest
dimension being 486 feet on the uppermost floors. The average floor to
floor height is 18 feet including a 9 foot interfloor. Total area for the

basement, penthouses and floors One through Seven is 1,259,281 square feet,



Total area for the seven interfloors is 1,221,662 square feet. Floors One
through Three contain administrative and sdpport spaces, Floors Four
through Seven are patient floors. The plan is compact (i.e. square) with
corridars which implement 1loop circulation schemes, Floors Five through

Seven have interior courtyards.,

The hain HVAC system for Building 2 consists of Trane Climate Changer
dual duct supply air units serving a network of Tuttle & Bailey dual duct
mixing boxes. In general, surgical areas, jntensive care areas and the
ward areas of the patient floors are served by 100% outdoor air systems.
The core section of the patient floors, outpatient clinics and

administrative areas are served by combination supply/return systems,

Field survey effort for the EEAP concentrated on HVAC, controf and
electrical systems in the basement, interfloors two through five and the
penthouses, 1In addition, lighting systems for floors one through five and
the interfloors were evaluated. In order to establish completeness of the
field survey effort, it should be pointed out that, per pre-negotiation
discussions, floors five, six and seven were to be considered typical with

a survey required for only one of the typical floors.,

In that there are numerous typical systems involved in Building 2, the
analysis of potential retrofit projects was initially developed in terms of
a typical unit. Where the results of this initial analysis demonstrated
both technical and financial feasibility, details were refined to extend
the project to a]l‘applicable units/systemslin Building 2 and appropriate

support documentation was developed.




I1. ENERGY CONSUMPTION
2.1 BASE YEAR

In general, the hospital was not fully occupied until the end of
FY'78. With that in mind FY'79, rather than FY'75, must be used as the
base year for measuring the progress of energy conservation activities,

Base year consumption history for Building 2 is as follows:

t
FY'79 ELECTRICITY 67,111,890 KWH
' ‘ 778,498 MBTU
563,540 BTU/SQ FT/YR

#6 FUEL OIL 1,717,168 GAL
250,707 MBTU
181,482 BTU/SQ FT/YR

TOTAL ENERGY 1,029,205 MBTU
745,022 BTU/SQ FT/YR




-

2.2 LATEST FISCAL YEAR
Consumption history for the most recent fiscal year-is as follows:

Fy'a2 ELECTRICITY 64,080,100 KWH
$ 3,278,979.00
743,329 MBTU
538,082 BTU/SQ FT/YR

' #6 FUEL OIL 1,898,083 GAL
$ 1,727,256.00
' ‘ 277,120 MBTU
200,602 BTU/SQ FT/YR

TOTAL ENERGY $ 5,006,235.00
.- 1,020,449 MBTU
738,684 BTU/SQ FT/YR

A comparison of source energy consumption for FY'79 and FY'82 1is as

follows:
ELECTRICAL #6 FUEL OIL TOTAL

FY'79 778,498 MBTU 250,707 MBTU 1,029,205 MBTU

FY'82 743,329 MBTU 277,120 MBTU 1,020,449 MBTU
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II11. ENERGY CONSERVATION MEASURES

3.1 POTENTIAL ECMs INVESTIGATED

The following potential energy .conservation measures (ECMs) were
investigated. Measures with an NA designation after the description were
determined to be inappropriate for Building 2. Measures with an NCE
designation were rejected because they were not cost effective. Measures
witﬁ no additional information following the description have been

developed as ECIP projects.

3.1.1. Architectural ECMs

1. Reduction of glass area - NCE

2. Solar films - NA

3. Double glazing - NA

4, Additional insulation for the interfloor areas - NA
5. Insulated panels - NCE

6. Weatherstripping and caulking - NA

7. Additional vestibules - NA

3. Load dock seals - NA

3.1.2 Mechanical ECMs

1. Reduce supply air guantities
2. Balance air and water systems
3. Add return air connection to 100% outdoor air supply air

units -NCE




Convert constant volume air handling systems @0
volume (VAV) - NCE h

Prevent lobby air stratification - NA

Insulate steam lines - NA

Add infrared heaters - NCE

3,1.3 Electrical ECMs

Reduce lighting levels via delamping

Replace incandescent lighting on interfloors
Photocell dimming of fluorescent lights
Reviséd switching of corridor lights - NCE
Replace kitchen light fixtures - NA

More efficient lighting source - NA

High efficiency motor replacement - NA

Power factor improvement - NA

3.1.4 Automatic Control ECMs

1.

Night setback/setup

Improved economizer cycles

Control hot water circulating pumps
Seasonal reset of thermostats
Install time clocks - NA

FM radio controls - NA

Radiator.controls - NA

variable

air




3.1.5 Plumbing ECMs

1. Shower flow restrictors

2. Hot water heater shutdown or controls modification - NA
3. Decentralize domestic hot watér heaters - NA

4. Install reduced flow flush valves - NCE

5. lRep]ace city water cooled systems - NCE

3.2 ECIP PROJECTS DEVELOPED

The ECIP projects in the following three sections have been developed
in order to reduce Building 2 annual energy consumption in compliance with
the objectives set forth in the AFEP. In each case, a brief description of

project scope is provided.
3.2.1 AIRFLOW REDUCTION AND AIR SIDE REBALANCING

Environmental conditions at WRAMC Building Nd. 2 are maintained by an
air distribution system which circulates either cooled or warmed air
éhrough the conditioned space. Based on field survey data and computer
load simulation, most systems are delivering air in excess of that required

by both code and load requirements.

The scope of this retrofit is to reduce the air delivery rate of the
air handling system fans by replacing the fans' sheaves and drive belts.
Rebalancing of the air systems will be accomplished by adjusting existing
volume control dampers in the air distribution systems. New airflow rates
will be established from a computer program which simulates load conditions

with the wminimum airflow rate set by Hospital code requirements.




Calculations indicate that a 21% reduction in the airflow presently being

delivered to the occupied space is possible,
3.2.2  ENERGY MONITORING AND CONTROL SYSTEM

The existing Building 2 Computerized Building Automation System, which
is typical for equipment of its vintage, provides time clock scheduling aiid
generates and displays simplistic information such as motor stetus,
tempgrature, alarms, etc, It aiso provides centralized manual control
point adjust. The control console is 1ocateduin the second floor ECU room,
Forty-nine field cabinets located throughout the building wutilize
sofid:state multiplexing and decoding equipment to transmit data from field

sensors to the CPU and to transmit commands from the CPU to the appropriate

field equipment.

A new EMCS 1is being designed for the buildings of WRAMC, Main Section,
not served by the existing system in Building 2, plus selected buildings at
Forest Glen Annex., The scope of this prqject is to transfer the current
Buildiny Automation Center functions over to the new EMCS, plus add the
required field hardware and appropriate software to support new energy

manaygement projects identified as part of the Building 2 EEAP.
3.2.3 LIGHTING SYSTEM MODIFICATIONS

Present lighting 1in the basement and on the interfloors consists
primarily of incandescent fixtures. The existing fluorescent fixtures in
the bridyge corridors of the patient floors (five, six and seven) .are left
on duriny the daylight hours, although natural lighting is provided by the

courtyard windows.




The scope of this retrofit is to replace the existing incandescent
fixtures in the basement and on the interfloors with new single tube
fluorescent fixtures and install automatic photocell 61mming control that
would provide for dimming of the bridge corridor fixtures during the
daylight hours when natural lighting is provided by the courtyard windows.
There are four intersecting bridge corridor arrangements on each of the

patient floors that are involved in the dimming control scheme.

3.3 "MINOR O & M PROJECTS

As discussed in the following section, the coils that were accessible

for inspection in the air handling units are generally dirty and need to be

cleaned,
3.4 REQUIRED POLICY CHANGES

During the course of the detailed - field survey, conditions were
encountered which suggest the need for policy changes in the areas of air
handling unit filter change and coil cleaning procedures. The following

recommendations summarize the situation.

1. Require that filter change 1log sheets be maintained at the
various air handling units for ease of verification of filter

change intervals.

2. Institute a procedure that requires removal of dirty filter media
from Building 2 interfloor areas on a daily basis corresponding

to the number of units serviced that particular day.




Initiate a program to spot check units which were scheduled for
filter change during a given month to verify that the proper

level of attention has been paid to the filter change process,

Verify that the dimensions of the 95% final filters being

supplied as Fep]acement units are compatible with the original

space provided.

Initiate a program to clean all preheat coils and runaround heat

transfer coils on an annual basis.

Whenever routine maintenance problems are encountered on an air
handling unit which require the addition of access panels,
consideration should be given to adding access panels of
sufficient size to allow the coils associated with the hot deck

and cold deck to be adced to the scheduled cleaning program,

In'addition, the following recommendations are made with the intent of

promoting the Tlong-term success of the recommended retrofit projects. In

each case, a re-evaluation of the existing situation is warranted:

1'

Increase the number of HVAC service technicians,

Institute procedures that provide for a detailed inspection of
all air handling systems on a routine basis. It is recognized
that this recommendation is somewhat dependent on the outcome of

the first item,

-10-




3. Place the contractor selected to implement the rebalancing ECM
under the supervision of the A/E who determined the new design

quantities.
IV. ENERGY AND COST SAVINGS
4,1 POST IMPLEMENTATION CONSUMPTION LEVELS

After implementation of the projects recommended in Increments A, B
and F, Building 2 annual electrical consumption will be reduced by 169,721
t

MBTU (Equivalent) and annual fuel oil consumption by 109,267 MBTU.

Allocation of these reductions is as follows:

Electrical #6 Fuel 0il
Project Reduction MBTU Reduction MBTU

Enthalpy Economizer 6498 -
EMCS 43,516 28,576
Lighting System Mods. 10,209 -
Heat Transfer Loop Mods. 246 7,471
Air Flow Reduction/Rebalancing 110,291 65,717
Seasonal Reset of Thermostats -1,039 7,503

169,721 109,267

In addition, completion of the in-house delamping program and full
operation without secondary chilled water pumps should further reduce
annual electrical consumption levels by 15,200 MBTU (equivalent). Refer to
Figures 4-1 and 4-2 for "pie charts"” contrasting annual energy consumption

before and after implementation of the recommended scope of ECMs.

-11-
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4.2 PROJECTED ENERGY COSTS

When data from the previous section is summarizea and subtracted from
FY'82 'consumption data of Section 2.2, Building 2 annual electrical
consumption is 558,408 MBTU (equiva]ent) and annual #6 fuel oil consumption
is 167,853 MBTU. In thét full benefit of all recommended projects will not
be available wuntil FY'88, projected FY'88 costs of $5.28 per MBTU
electrical and $8.60 per MBTU fuel o0il must be applied against annual
Consumption projections in order to determine probable operating\ costs.,

The following results are obtained:

FY'88 Projected Building 2 Electrical Costs $2,948 ,394
FY'88 Projected Building 2 #6 Fuel 0il Costs $1,443,536
$4,391,930

V. INCREMENT F SUMMARY -
5.1 IN-HOUSE ENERGY CONSERVATION MODIFICATIONS

The followiny energy conservation modifications have been accomplished

by WRAMC personnel since Building 2 was totally occupied in Tate 1978,

1. A major delamping and relamping program was begun in September

979 and is nearing completion at the present time.

2. Air handling unit winter mode control sequence modifications were

initiated in 1981.

~14-




3. Building 2 secondary chilled water pumps were equipped with
valved bypass lines during the summer of 1982 and the pumps are

now shutdown.

5.2 INCREMENT F MODIFICATIONS

As discussed during the Interim Submittal review conference, a few of
the projects considered under Increment F should be tried on a. "pilot
project" basis on one or two air handling syétems before any recommendation
is made to extend such projects to all air handling systems. The projects

recommended for such a trial implementation are indicated in Table 5-1

along with other projects evaluated for Increment F.

5.3 PLANNED FACILITIES CHANGES

The installation master plan does not include sufficiently detailed
information about any planned facilities changes for Building 2 to allow

energy use estimates to be developed and accounted for in the EEAP.

~-15-
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5.4 INCREMENTS A,B,F,G - PROJECT SUMMARY

The projects considered as a result of required evaluations for

Increments A, B, F and G are summarized in Table 5-2.

VI. ENERGY PLAN

6.1 PROJECT MATRIX

\

The scope of Energy Conservation Investment Program (ECIP) projects
and Increment F projects developed for Building 2 is summarized in Table
6-1, bage 19.' It should be pointed out that continuation of the in-house
delamping program and full operation without secondary chilled water pumps
will further reduce FY'83 energy consumption (as compared to FY'825 by as
much 25 15,200 MBTU electric (or 11,003 BTU/SQ FT/YR) before accounting for

the impact of the projects in Table 6-1.

The recommended scope of retrofit projects will enable Building 2 to
achieve a 27% reduction in annual energy consumption when compared to hase
year FY'79. In order to achjeve this reduction and improve existing
environmental conditions, the following order is recommended for

implementation.
1. Air flow reduction and air side rebalancing.
2. Energy Monitoring and Control System.

- 3. Increment F pilot projects.
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4, Lighting system modifications.

5. Seasonal reset of thermostats.

6.2 REVISED ANNUAL ENERGY CONSUMPTION

The data in Table 6-1 gives the annual energy consumption reductions

for each of the recommended projects.,

lAfter implementation of the remaining elements of the in-house energy
conservation program and the recommended ECIP and Increment F projects,
Building 2 anﬁual energy consumption should be as follows. In that
construction on all projects is scheduled to begin on 1 February 1986, with
the projects having the larger impact on annual energy consumption 1ésting
from 12 to 18 months, these annual consumption projections would not become

totally effective until FY'88.

ELECTRICITY 47,822,068 KWH
558 ,408 MBTU
404,221 BTU/SQ FT/YR
28% REDUCTION OVER FY'79

#o FUEL OIL 1,181,192 GAL
167,853 MBTU
121,505 BTU/SQ FT/YR
33% REDUCTION OVER FY'79

TOTAL ENERGY 726,261 MBTU
525,726 BTU/SQ FT/VYR
29% REDUCTION OVER FY'7S
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