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DISA Headquarters Facility

George Slavik III

Faculty Advisor: Dr. Stephen Treado

“DISA, a Combat Support Agency, engineers and 
provides command and control capabilities and 
enterprise infrastructure to continuously operate 
and assure a global net-centric enterprise in direct 
support to joint warfighters, National level 
leaders, and other mission and coalition partners 
across the full spectrum of operations.”
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Project Background

Defense Information Systems 
Agency (DISA) Headquarters Facility

Location and Site: Fort George G Meade , MD

Dates of Construction: 1/1/09-2/1/11

Owner: DISA

Size: 1,070,000 SF

Project Delivery Method: Design-Build

Presentation Outline

• Project Background

• Existing Mechanical Summary

• Design Objectives

• Alternative Descriptions

• Water Cooled Solution

• Energy Analysis & Payback

• Refrigerant Cooled Solution

• Energy Analysis & Payback

• Sustainability Breadth

• Final Recommendations 

Project Background

The Campus Has Six Integrated Buildings:
• Operations Building
• Common Building
• Command Building 
• Acquisitions Building 
• Lab Building
• Warehouse/ Central Utility Plant

The Program Contains:
• 70% Office Space (Operations, Command, 

Acquisitions Buildings)
• 7% Lab Space (TE Lab)
• 10% Common Spaces (Common Building)
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Existing Mechanical Summary

Central Utility Plant 

Heating Plant (Red), Cooling Plant (Blue)

Main Street Service Corridor

- 2 story Circulation connecting all buildings

- Doubles as Main Circulation Spine on top 

level for all occupants & Service Corridor on

level below. 

- All CHW/HW Distribution from the CUP runs 
through this corridor and feds other buildings
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Four Centrifugal Chillers – Refrigerant  R-134A

Capacity – 2- 975 Tons, 2- 925 Tons = 3800 Total Tons

Serves – AHU’s, FCU’s, CRAC Units, Terminal Units

Orientation- Piped in Series/ Counterflow Arrangement

Design- Chillers operate W. Chws at 42°F & Chwr at 60°F

4- 13,125MBH Cooling Towers 

5- Condenser Water Pumps (1,750 GPM, 90 ft. wc.)

5- Chilled Water Pumps (1,265 GPM, 175 ft. Wc.) 

Central Cooling Plant 
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Four Gas Fired HW Boilers– 8,000 MBH Each

Serves – AHU’s, FCU’s, Terminal Units

Design- Operate With HWS 200°F & HWR 160°F

4- Primary Heating Hot Water Pumps

- 310 GPM, 15 Ft. WC. Each.

4- Secondary Heating Hot Water Pumps 

- 310 GPM, 115 Ft. WC. Each. 

Central Heating Plant 
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General Office Spaces
Under Floor Air Distribution System (UFAD)

-Pressurized 18” RAF Supply Plenum 

-Supply Air Delivered: 62°F - 68°F

Design Goals-

-Increased Energy Efficiency

-Reduced Maintenance Costs

-Increased Occupant Comfort & Control 

-Improved IAQ & Ventilation

-LEED Credits 
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Perimeter Skin System

General Office Spaces

Under Floor Air Distribution System (UFAD)

• 9 Custom UFAD AHU’s Ranging Between 

22,500- 38,000 CFM 

Perimeter Skin System-

- Narrow Perimeter zone handles only 
Exterior Envelope Heat Gains/Losses.

- Perimeter Under-Floor Terminal Units with 

HW Coils Will provide Perimeter Heating 

- Large, Cooling Only Interior Zone Created. 
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TE LAB

Background: 30 % of Total Facility Cooling Load 

System: -20 Vertical Air Flow AHU’s For Cooling

-2 100% OA AHU’s For Ventilation 

-CRAC Units Provide Cooling 

Server Loading: 

-Current Loading (55W/SF)

-All Equipment sized to handle future 

expansion to (125 W/SF)

Existing Mechanical Summary
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Common Building

System: - Upper Floor Served By UFAD via RAF

- Lower Level Served by VAV System to 
accommodate dining, kitchen, fitness &  
Locker Room Functions.

- Exercise Rooms & Locker Rooms will be     
on a separate VAV system & will be    
ventilated by roof mounted Exhaust 
Fans.

Existing Mechanical Summary
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Mechanical Depth: Te Lab
Issue: TE Lab = 30% of Total Facility Cooling Load. 

•Current Loading: 55 W/SF -1,363 Tons of Cooling

•Future Loading: 125 W/SF- 2,613 Tons of Cooling

Goal: Increase Energy Efficiency in Lab, while 
ensuring future lab loads have ability to be met.

Design Objectives:

• Research/Design A Built-Up Chiller Plant which could 
gradually be increased as demand increases

•Design Water Cooled Server Racks to combat the heat 
gain at the source.

•Design Refrigerant Cooled Server Racks 

•Compare Water vs. Refrigerant Cooled Performance
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Alternative Descriptions

•Built Up Chiller Plant
•Huge First Cost, with very small energy 
savings.
•Would have a payback period of 40+Years
•would have huge schedule implications
•Not a good Idea, Original CUP Will work Better

•Water & Refrigerant Cooled Server Racks 
•Would be a much better focus of Design
•Innovative Design, Future of  Green Data 
Centers
•Upfront Cost would be less, along with 
Greater Energy Savings
•Should be an excellent fit for current loads, 
and will also ensure the ability to meet future 
loads. 
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Water Cooled Server Racks

•Current Design:
• Hot / Cold Aisle Configuration
• Chilled Water From CUP Feeds AHU’s, CRAC 
Units
• Air is Supplied VIA UFAD System  
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Water Cooled Server Racks Presentation Outline
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Water Cooled Server Racks
•New Design
• Install 929- 10 KW Water Cooled Server Racks 
• Will Tie into 24” Chilled Water Mains From CUP
• Fed By 2-1/2” MAINS, 1” Copper Connections to 

Server

•Benefits:
• Will Not Require Larger Chillers or Pumps 
Upfront
• Will Save Energy & Money Immediately
• Increase Reliability which is extremely 
important for the Defense System’s Servers
• Allows for a greater server density 
• will provide more room for future expansion/ 
confidence that the system will be able to 
Handle Future Loadings
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Water Cooled Server Racks

• First Costs
Racks: $743,200

Piping/Valves/Fittings: $200,000

Labor: $25,200

Controls: $95,000

Total: $ 1,063,400

• Results: The water cooled server racks will lead 
to a 21% reduction in cooling load and will save 
$180,000.00/year on electricity costs.

• Mechanical Offset: Remove 4 Ahu’s for a total 
of $200,000 Reduction in First cost.
• Payback Period: 

• 4.79 Years 
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Water Cooled Server Racks
Results: 

Adding Water Cooled Server Racks is an Excellent 
Design for the Lab Building As It Will:

•Reduce Cooling Loads for the Lab Building by 
21%

•Provide a greater possible server density

•Ensure that future loads will be met

•Have a very reasonable payback period of 
4.79 Years 
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Refrigerant  Cooled 
Server Racks

•Issue
• The Installation of Water Cooled Server Racks 
seems to be a sound investment with reasonable 
payback and excellent energy reduction.
• The only potential problem would be a water 
leak which could potentially damage extremely 
important and classified information. Although 
the design of these racks take this into account, 
it may be a tough sell to the owner.

•Goal
• Design a more efficient refrigerant cooled 
server rack system, which will not only save 
energy, but will also protect the servers. 
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Refrigerant  Cooled 
Server Racks

•New Design
• Install a Refrigerant based Cooling System
• Install Refrigerant cooled racks
• Install a DX Unit On the Roof 

•Benefits:
• In the event of a Leak, the refrigerant turns 
into gas at room temperature preventing 
damage. 
• Will Save Energy & Money Immediately
• Increase Reliability
• Allows for a greater server density 
• will provide more room for future expansion/ 
confidence that the system will be able to 
Handle Future Loadings
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• First Costs
Equipment Package: $3,050,000

Labor: $75,000

Mechanical Offset: $700,000

Total Initial Cost : $2,425,000

• Results: The Refrigerant cooled server racks will
lead to a 33% reduction in cooling load when 
compared to initial design and will save 
$297,000.00/year on electricity costs.

•Payback Period: 
• 8.16 Years 

Refrigerant  Cooled 
Server Racks
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Results: 

• Reduce Cooling Loads by 33%

• Initial Cost: $2,425,000

• Energy Savings/ Year: $297,000

• Have a Payback period of 8.16 Years 

Water Cooled Server Racks
Refrigerant  Cooled 

Server Racks
Results: 

• Reduce Cooling Loads by 21%

• Initial Cost: $863,400

• Energy Savings/ Year: $180,000 

• Have a payback period of 4.79 Years 
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Sustainability Breadth
Rainwater Collection System

Issue: There is 337,556 SF of Roof area in the 
DISA HQ which could be utilized for rainwater 
collection. 

Observations: 

• A Rainwater Collection System may be a 
nice fit for this project

• A Feasibility study was conducted.

• The Rainwater Storage tank was 
Located and Sized

• The Distribution Piping Was Sized 
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Sustainability Breadth
Rainwater Collection System

Roof Area- 337,556 SF

Rainfall- Ft. Meade, MD

Avg. Precipitation- 44”/ YR

Maximum Yield of Catchment- 4.725 M Gallons/Year

Usage-

The yield has the Ability to flush every toilet in The 
facility

Landscape architect has designed only vegetation not 
using irrigation, therefore This is Not an Option

Tanks: 3- Tanks at 75,000 Gallons Each for each 
building
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Sustainability Breadth
Rainwater Collection System

Cost Implications: + $75,000.00 Per Building

Schedule Implications: More Money would need 
to be spent on materials and labor. Small 
savings with urinals do little to help. 

Payback Period: 63 Years

Recommendation: Unless you live to save water, 
this system does not make economical sense. If 
irrigation was needed at the site, this may make 
more sense. 

I DO NOT RECOMMEND THE INSTALLATION OF A 
RAINWATER COLLECTION SYSTEM TO FLUSH THE 
TOILETS IN THIS FACILITY.
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Final Recommendations
Mechanical depth: Te lab Server Racks

Recommendation: Both Water Cooled and Refrigerant 
Cooled Server Racks would be an excellent fit for this 
application. 

The Water Cooled Racks Have a lower initial cost & 
Payback period, but save less energy than the 
Refrigerant Cooled. The Refrigerant cooled will give 
the owner a greater sense of confidence

Overall, One of these two systems should be installed, 
which one is selected would be at the owners 
discretion. 

Sustainability Breadth: Rainwater Collection System

Recommendation: Although very sustainable, this 
system does not make economical sense. Do not install 
rainwater collection system & waterless urinals.
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