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1. INTRODUCTION

This is the Corrected Final Report on Increments A, B, C, D, E, and G of the
Energy Engineering Analysis Program (EEAP) at Watervliet Arsenal (WWLT). This
project has been conducted under the Norfolk District, Corps of Engineers
Contract No. DACA 65-80-C-0014, by PRC Systems Services, Cocoa Beach, FL.

During Increments A and B, five modification projects were recommended for fund-
ing under the Energy Conservation Investment Program (ECIP). Increment G re-
sulted in three recommended projects and Increment E determined the feasibility
of a new, coal-fired central steam plant. Studies conducted during Increments
C and D concluded that none of the proposed work was economically feasible under

applicable guidelines.

2. EXISTING ENERGY CONSUMPTION

Actual energy consumption at WVLT was determined from electricity billings and
from fuel oil delivery records. Costs were taken from contracts and service
agreements that were in force at the times the various increments were

undertaken.
2.1 BASEWIDE ENERGY CONSUMPTION

Using conversion factors specified in the Army Facilities Energy Plan and prices
in effect during the year, the following summarizes the total energy picture for
fiscal year (FY) 82.

Fuel Consumption Dollars Source Energy Units
Electricity 40,581,940 kWh $2,241,174 470,751 MBtu
Fuel 0il1 No. 2 193,662 gallons 247,887 26,861 MBtu
Fuel 0il No. 6 2,462,992 gallons 2,677,165 368,685 MBtu

$5,166,226 866,297 MBtu




2.2 HISTORICAL FUEL CONSUMPTION

Table 1 shows the historical record of fuel consumption from FY 75 through FY 82
and projected consumption for the future. The projection assumes that energy
conservation measures recommended during this contract will have been completed
and that the other factors (including base mission) remain constant. Not
included are the anticipated effects of Increment E recommendations since the
goal of that increment is not energy conservation, but rather cost reduction and

conversion to a more plentiful and secure fuel.
2.3 BUILDING TYPE: SOURCE ENERGY CONSUMPTION

Buildings were grouped into 10 categories for the purpose of this study. Using
FY 80 as the base year, the building groups were modeled on the computer to
determine the relative consumption of each category. The following listing

summarizes the results.

Group Title Area (ft2 Consumption MBtu
I Admin, Op, Trng 212,100 31,000
I1 Stor, Whse 132,000 74,500
I11I Rec, Clubs, Centers 3,800 1,100
IV Mess Halls, Eating Estab 12,400 1,200
) Clinic 0 0
VI Barracks, BOQ 2,900 300
VII Stores, Banks, Lib, Chap, Mus 0 0
VIII Svce Sta, Gar, Mot. P, Shops 1,033,600 203,400
IX Family Housing 130,300 12,000
X Other, Audited 102,800 32,400
- Other, Unaudited, Fuel 0i1% - 64,100
- Other, Unaudited, Electricity’?  --- 390,000

1In addition to the unaudited buildings, this item accounts for oil to be saved
because of base-initiated projects, and that used for processes.

2In addition to note 1, this item includes outdoor lighting and all pumps, fans,

machines, and other equipment not subject to energy conservation measures.
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2.4 TYPICAL BUILDING ENERGY CONSUMPTION

Tables 2 through 9 show the consumption of energy for heating, cooling, and
lighting for individual buildings (or zones of buildings). The arrangement of
the buildings is by the categories listed in 2.3. (Note: Lighting energy is
measured at the site; heating and cooling energy is measured at the sources.)

3. INCREMENT A - BUILDINGS AND PROCESSES

The following measures were investigated in detail during Increment A. Those in
the column on the left did not meet ECIP criteria or were rejected for other
reasons. Those on the right have been incorporated into one or more ECIP proj-

ect packages.

Exterior Wall Insulation Interior Wall Insulation
Domestic Hot Water (DHW) Timeclocks Exterior Roof Insulation
DHW Temperature Setback Interior Roof Insulation
Personnel Door Weather Stripping Ceiling Insulation

Bay Door Weather Stripping Underfloor Insulation
Interior Lighting Basement Wall Insulation
Sensible Heat Economizers Window Treating (including

Weather Stripping)
Pipe/Duct Insulation

Destratification Fans

Solar DHW

Condenser Heat Recovery

Exhaust Air Heat Recovery

Qutside Air Economizer

3.1 ECIP PROJECTS DEVELOPED

The following paragraphs describe the projects that have resulted from the
Increment A portion of the study. The effects of the projects are summarized in

section 10.
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3.1.1 ARCHITECTURAL/STRUCTURAL/DESTRATIFICATION MODIFICATIONS. Work will
consist of the following modifications to achieve improved energy conservation:

a. Wall Insulation.

(1) R5 spray cellulose in buildings P25, P145
R7 spray cellulose in buildings P25, P130
R9 spray cellulose in buildings P25, P135

(2) R9 F/G batts in building P15
R13 F/G batts in building P135
R15 F/G batts in buildings P10, P22, P125
R17 F/G batts in building P4l
R19 F/G batts in buildings P10, P22, P40, P41, P44

b. Ceiling (Roof) Insulation.

(1) R15 blown-in F/G in building P10
R17 blown-in F/G in building P115

(2) R9 lay-in F/G batts in building P44
R13 lay-in F/G batts in building P44

(3) R19 exterior IRMA-type roof system on building P20
(4) R19 exterior insulation and new shingles on building P110

¢. Floor/Basement Insulation.

(1) R9 spray cellulose on basement walls in building P10
(2) R9 F/G batts and furring on basement walls in building P23
(3) R9 F/G batts and mesh under floor of building P22

d. Steam Pipe Insulation. R4 F/G in building P4l
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e. Window Treatment.

(1) Double glazing on building P40

(2) R14 insulating curtains on buildings P10, p22, P23, P24, P25, P40,
P41, P44, P135

(3) R19 dryvit-type panels on windows in buildings P120, P35, and P124

(4) Translucent sandwich panels on buildings P125 and P130

(5) R19 dryvit-type panels over 80 percent of translucent area, RI11l
translucent sandwich panels over 16 percent, and double pane glass

over 4 percent of the existing transiucent areas of building P135

f. Destratification. Fans in buildings P20, P110, P125, P35

NOTE

The terms dryvit, IRMA, fiberglass (or F/G) as
used herein are intended as descriptive terms
only. They are used for brevity and clarity to
jndicate acceptable types of modifications. Any
equivalent product may be utilized.

3.1.2 SOLAR DHW HEATERS IN FAMILY HOUSING. Work will consist of installation
of solar DHW heaters and appropriate plumbing and instrumentation in Rotterdam
family housing. In addition, for buildings P471 and P475, a small weatherproof
cover will be constructed to house the new hot water tank.

3.1.3  HEATING, VENTILATING, AND AIR-CONDITIONING (HVAC) SYSTEMS MODIFICATIONS.

a. Building 25 - Exhaust Air Heat Recovery. Work will consist of modifica-

tions to the existing first and second floor outside air intake and ex-
haust air systems to provide for a glycol pumparound system as follows:
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4.

(1) Install air-to-glycol coils in north and south penthouse air intake

(2) Install air-to-glycol heat recovery coils in the north and south
general and toilet exhausts and the north elevator exhaust

(3) Install a pump/control center and assorted glycol piping with in-
sulation and suitable controls

Building 44 - Reduce Outside Air Intake. Work will consist of system

modifications to HV-1 heating and ventilating system as follows:

(1) Modify outside air intake duct for modulating dampers and air
handler plenum to accommodate a return air duct with dampers

(2) Install a return air duct system from the zone to HV-1

(3) Modify controls and provide for damper modulation to control outside

and return air in inverse proportions

(4) Provide exhaust fan control modifications for minimum, medium, and
maximum ventilation modes to operate in conjunction with HV-1 damper

controls.

INCREMENT B - UTILITIES, DISTRIBUTION SYSTEMS, AND ENERGY MONITORING AND

CONTROL SYSTEM (EMCS)

The following measures were studied under Increment B:

Exterior lighting improvements

Steam/condensate system improvements

Electricity distribution system improvements

EMCS expansion
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4,1 ECIP PROJECTS DEVELOPED

This paragraph describes the projects that resulted from the Increment B portion
of the study. The effects of the projects are summarized in 10.

4.1.1 MODIFICATIONS FOR EMCS. Buildings at WVLT are to be modified to achieve
improved energy conservation. Install EMCS to control and minimize energy con-
sumption. Useful management data will be reported to reduce labor requirements
and report malfunctions as well as minimizing energy consumption during building

nonuse hours.

Controls and sensors will be installed in buildings 10, 15, 20, 21, 23, 24, 25,
35, 40, 44, 110, 115, 120, 124, 125, 130, 135, and 136.

4,1.2 ELECTRICAL DISTRIBUTION SYSTEM MODIFICATIONS. Project consists of
reducing the capacity of transformers by moving several existing transformers to
different substations and by installing new transformers where requirements

indicate.

5. INCREMENT C - RENEWABLE ENERGY SOURCES: SOLAR AND BIOMASS

The feasibility of utilizing solar energy to supplement DHW heating, space heat-
ing, and a combination of water and space heating was analyzed during Increment
C. No project in either the sample support building or in the sample family
housing building proved acceptable under Increment C guidelines.

In the biomass portion of Increment C, the present economic viability of wood
chips as a substitute fuel was determined. However, because of the uncertainty
of supply and the potential volatility of the price, conversion to biomass as
the primary fuel was not recommended. There are no other potential sources of

renewable energy at WVLT.

6. INCREMENT D - COGENERATION

Four different steam pressure/temperature situations were analyzed in order to
determine the feasibility of electric cogeneration. In each case, a superheater

was required and outlet steam conditions had to be equivalent to current heating

18




system supply conditions. In none of the cases was the life cycle cost as low
as that of the status quo. Therefore, no projects are recommended.

7. INCREMENT E - CENTRAL BOILER PLANT PROJECTS

Increment E resulted in the recommendation that a new, coal-fired, fluidized bed
boiler plant be constructed near the site of the existing plant. Life cycle
cost analysis (per applicable guidelines) clearly indicated the economic feasi-
bility of coal firing versus oil.

8. INCREMENT F - FACILITIES ENGINEER CONSERVATION MEASURES

No Increment F study was authorized under this contract.

9. INCREMENT G - NONQUALIFIED INCREMENTS A AND B PROJECTS

Several projects that were originally considered under Increment A were re-
analyzed under this increment. Those projects that are acceptable under
Increment G criteria are described in the following paragraph. The effects of
the projects are summarized in 10. One additional project, to combine the
chilled water systems in buildings 115 and 120, was rejected again.

9.1 INCREMENT G PROJECTS DEVELOPED

9.1.1 WEATHERIZATION MODIFICATIONS. Work will consist of the following mod-
ifications to improve energy conservation:

a. Wall Insulation. R7 interior spray in buildings P110, P120, P124

b. Lighting Modification. Replace fluorescent with high-pressure sodium in
buildings 15 and 130

¢c. Window Area Modification.

(1) Replace deteriorated windows with same size double-glazed windows in
building P10
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(2) Replace deteriorated windows with double-glaze windows to fill 40
percent of window opening and fill 60 percent with insulated 6-in
stud wall in building P40 '

(3) Cover deteriorated window area with 80 percent translucent sandwich
panels and 20 percent double-glazed operable windows in building
P110

9.1.2 WEATHERIZATION MODIFICATIONS IN FAMILY HOUSING. Work will consist of the

following modifications to improve energy conservation:

d.

Wall Insulation.

(1) R15 interior batt in building P21

(2) R17 interior batt in building P490

(3) R19 interior batt in building P22

Basement Wall Insulation. R11 spray cellulose in building P490

Insulating curtains in buildings P21, P22, P40, P460, P463, P490, P492

Shower flow restrictors in buildings P460, P463, P471, P472, P473, P474,
P475, P490, P492

Automatic setback thermostats in buildings P460, P463, P470, P471, P472,
P473, P474, P475

9.1.3 HVAC MODIFICATIONS: RETROFIT ELECTROSTATIC PRECIPITATORS. This project
for building P125, Weld Shop, consists of modifications to the two existing ex-
haust systems to retrofit electrostatic precipitators for removal of contami-
nants and recirculation of a major percentage of the heated room air.
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a. Remove existing fan assemblies
b. Install new fan/precipitator units
c. Modify ducts and install new recirculated air supply ducts

d. Install new modulating dampers in the outside air intake, exhaust, and
recirculated air ducts with appropriate thermostatic controls

10. ENERGY PLAN

In FY 82, WVLT consumed 866,297 MBtu's of energy at a cost of over $5 million.
Implementation of all recommended projects except Increment E would reduce this
consumption to 713,513 Btu's, which would cost less than $4 million at
comparable prices. Table 10 summarizes the recommended EEAP projects.

10.1 ENERGY USAGE PER SQUARE FOOT

The total area of buildings at WVLT is 1.7 million ftz. On a gross basis, the

consumptions in Btu's in FY 82 and after implementation of recommended projects

are:
FY 82 Future A
Electricity 276,912 Btu/ft} 268,888 Btu/ft} 8,024 Btu/ft2
Fuel 0i1 No. 2 26,861 Btu/ft5 26,064 Btu/fts 797 Btu/ft5
Fuel 0i1 No. 6 368,685 Btu/ft 230,339 Btu/ft 138,346 Btu/ft
672,458 Btu/ft2 525,291 Btu/ft2 147,167 Btu/ft>

This represents an overall reduction of almost 22 percent in total energy

consumption.
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