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T he U.S. General Services Admin­
istration (GSA) is the Federal 

Government's landlord. GSA manages 
federal real estate for over 100 civilian 
federal agencies and commissions, mak­
ing its portfolio of general office space 
among the largest in the United States -­
over 8,000 buildings with nearly 
300,000,000 ft2 (27 .9 km2). Of this total, 
48 percent is owned, and 52 percent is 
leased. 

GSA's building inventory is as diverse 
as the clients it serves. Buildings range 
from a 3,000 ft2 (279 m2) border station 
at the Canadian border to a several-mil­
lion-square foot Social Security Admin­
istration payment center. Buildings are 
as varied as their purposes and include 
federal courthouses, Food and Drug 
Administration laboratory facilities, and 
firing ranges for the Federal Bureau of 
Investigation. 

The purpose of this article is to pro­
vide an overview of the different types of 
thermal envelopes GSA has used in 
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The Edward R. Roybal Federal Building in Los 
Angeles houses federal courts and executive 
agencies. 

recent years and a brief review of the 
total energy use in those buildings. 

GSA's policy is described in its Facil­
ities Standards for the Public Buildings 
Service (PBS-PQIOO.I), as follows : 

Energy Conservation Standards. 
The governing energy design standard is 
the Department of Energy Standard 10 
CFR, Part 435 Energy Conservation Vol­
untary Performance Standards for Com­
mercial and Multi-Family High Rise 
Residential Buildings; Mandatory for 
New Federal Buildings; Interim Rule. 
GSA has adopted the l~test edition of 
ASHRAE/IES Standard 90.1 Energy 
Efficient Design of New Buildings 
Except Low-Rise Residential Buildings, 
published for energy conservation, with 
the two amendments that follow: 

1. Since it is an industry standard, 
ASHRAE/IES 90.1 typically uses the 
verbs "recommended," "suggested," etc. 
Any text phrased as a recommendation 
in the Standard will be understood as a 
mandatory requirement. 

2. Performance requirements desig­
nated as taking effect in 1992 will be 
understood to be current requirements. 

The buildings described in this article 
were planned or designed prior to this 
new policy. However, because the fed­
eral government owns and operates its 
buildings for periods of 30 - 50 years, 
and half of its owned buildings are 50 
years old or older, GSA's policy prior to 
1993 was to utilize energy-efficient 
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THERMAL ENVELOPES 

Elec HVAC Energy 
Base Or Energy Gas Cost Elec Energy HV~C Cost/SF/Yr 

Alternate (All HVAC) Cost/SF/Yr Energy Cost (Including Gas Cost And Elec) 

Base $358,498 $1,905 $0.7966 $136,09i $0.3024 
0.24 U-wall, 0.654 kW/Ton 
0.38 U-glass, 0.81 SC-glass 

Alt. #1 $357,899 $1,503 $0.7953 $135,787 $0.3017 
0.1 U-wall, 0.654 W/T on 
0.38 U-glass, 0.81 SC-glass 

Alt. #2 $357,400 $1,959 $0.7942 $134,519 $0.2989 
0.24 U-wall, 055 kW/Ton 
0.38 U-glass, 0.81 SC-glass 

Alt.#3 $351,205 $3,373 $0.7804 $130,123 $0.2892 
0.24 U-wall, 0.654 kW/Ton, 
1.15 U-glass, 0.709 SC-glass (' 

Table 1. Federal Building/U.S. Courthouse in Tucson It should be noted that none of the alternates provide a large per-
centage improvement relative to the base study. · 

Alternate #1 provides an HVAC energy cost decrease of approximately 0.22% relative to the base study, due to increased wall performance. 

Alternate #2 provides an HVAC energy cost decrease of J. J % relative to the base study, due to improved chiller electrical performance. 

Alternate #3 resulted in an increase in total (combined electrical and gas) energy consumption, no doubt due to use of a much poorer 
gloss U-volue, albeit with a slightly better shading coefficient. Interestingly, though, HVAC energy cost was less than in the base study by 
a small margin. Electrical consumption and demand decreased slightly and gos increased. The sum of these changes represented an 
approximately 4.4% decrease in energy cost relative to the base study. Eleclricol demand and consumption generally decreased re/alive 
to the base study during the winter months and increased during the peak cooling months. This could be explained by o heat lass from 
the building during winter occupied hours, which resulted in o reduction in required cooling due to internal heat gains. This reduction was 
significant enough to provide the small reduction total HVAC energy cost· indicated above, due lo differences in utility company charges 
between electrical and gas consumption, and demand. 

building envelopes. The policy will help 
GSA reach its goal of reducing energy 
consumption in federal buildings by 30 
percent of 1993 levels by the Year 2005. 

Federal Building and U.S. 
Courthouse Tucson, Ariz. 

This building is in the planning 
stages and will be located in downtown 
Tucson. It will have 14 courtrooms, 
with 419,000 ft2 (38 927 m2) of gross 
space and 257,000 ft2 (23 876 m2) of 
occupiable space. The estimated con­
struction cost is $67,182,000. Con­
struction is projected to be completed 
by March 1999. 

A building energy base study was 
performed with numerous options for 
the building envelope as well as the 
high-efficiency refrigeration machine. 
The simulation was performed based on 
a commercially available building 
energy analysis computer simulation 
program. 

A summary of the results of the base 
study and the three alternates are listed 
in the Table 1: 
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Russell B. Long Federal Building 
and U.S. Courthouse in Baton 
Rouge, La. 

• The Building in Brief: The Russell 
B. Long Federal Building and U.S. 
Courthouse in Baton Rouge is a four-sto­
ry, 169,000 ft2 (15 701 m2) addition to 
the existing federal courthouse. Complet­
ed in August 1994, the facility provides 
114,886 ft2 (10.673 m2) of occupiable 
space and I 0,000 ft2 (929 rn2) of secured 
parking in its lowest level. While a ma­
jority of the space is configured for feder­
al courts, other tenants include the U.S. 
Marshals Service, U.S. Attorney, U.S. 
Department of Agriculture, Social Secu­
rity Administration, and the Environmen­
tal Protection Agency. 

Procured via a traditional design and 
construction methodology, the facility 
had a total construction cost of 
$19,456,900, or approximately $115 per 
square foot. 

• Thermal Envelope: 
Roof Built-up with rigid 

insulation 
R=21.3 U=0.05 

Windows Single pane 
U=l.12 

Walls Outside surface air film 
Precast concrete 
Rigid insulation 
CMU 
Air space 
5/8-inch gypsum board 
Inside surface air film 
R=l4.4 U=0.07 

• Energy Usage: See Table 2. 

Ralph H. Metcalfe Federal Build­
ing in Chicago 

• The Building in Brief: The Ralph 
H. Metcalfe Federal Building, complet­
ed in June 1991, has taken its place as an 
integral part of the Chicago Federal 
Center designed by Mies van der Rohe. 
The 28-story building incorporates de-

See Gupta 
Continued on page 57 

Editor's note: To convert inches to millimeters, 
multiply inches by 25.4. To convert to centimeters, 
multiply inches by 2.54. 
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ALASKA 
MacDonald-Miller Alaska, Inc . Anchorage 

ARIZONA 
Control Engineering. Inc . Phoenix 

FLORIDA 
Quarry Syslems. Inc , Hollywood 

GEORGIA 
Oliver & Co . Inc . Manetta 

HAWAII 
American Controls & Equipment. Honolulu 

IDAHO 
Atkinson fleclronics. Inc . Raise 

ILLINOIS 
ACSS . Skokie 

IN DIANA 
l homas L Grantham Co . Fishers 
Hamilton l::iectnc Inc F! Wayne 

IOWA 
Woodman Cont rols Company Ft Dodge 

KANSAS 
Automated Control Systems Corp Lenexa 
Rothco. Inc . Andover 

MARYLAND 
Capron Company. Inc . Rockville 

MICHIGAN 
EnerTemp. Inc. Grand Rapids 
Master Temperature Controls. Inc , Ltvorua 

MINNESOTA 
Pro-Tee Design, Inc . Minneapolis 
System One Control, St Paul 

MISSOURI 
The Bick Group. St Louis 

MONTANA 
Electro Controls. Inc . Billings 
Electro Controls. Inc . Missoula 

NEVADA 
Silver State femperature Controls. Reno 

NEW HAMPSHIRE 
T J Industrial Services, Inc , Salem 

NEW YORK 
R L Kistler Inc , Rocncster 
Metropolitan Building Services. Inc , Sct1enectady 
PJ M and Sons. Inc. New York 

NORTH CAROLINA 
Conservatrol Corporation. Greensboro 

OHIO 
The En terprise Corporation. Twinsburg 
Spectrum Control Systems. Inc Crnc1nnat1 

OKLAHOMA 
Building Automation Systems. Inc , Tulsa 

OREGON 
Cascado Hydro-Air. Bend 
MacDonald-Miller Systems, Portland 
Mike's Heating & Air Conditioning Service. Albany 

PENNSYLVANIA 
Dynatech Controls. Inc . Lititz 

SOUTH CAROLINA 
Controls Service Co of S.C , Inc , Greenville 

SOUTH DAKOTA 
. Dakota Direct Control, Sioux Falls 

~- TENNESSEE 
~f.. Electronic Controls, Inc., Chattanooga 
· G/S Automation, Memphis 

TEXAS 
Enviromat1c Systems, Mesquite 

UTAH 
Atkinson Electronics , Inc .. Murray 

VIRGINIA 
Control, Inc . Mechanicsville 

· ·.- WASHINGTON 

I• e Bowlin Company, Seattle 
ectro Controls, Inc., Spokane 
acOonald-Mlller Systems. Se~llle 

' WISCONSIN 
Control Design Consultants, Inc., La Crosse 
Environmental Systems, Inc . Waukesha 

CANADA 
ACCS Control-Tech Inc . Lachenare. Quebec 
Trivir Corporation. Scarborough, Ontario 

MEXICO 
Climas Confortaoles , S A de CV.. Zapopan, JAL 

?~UERTO RICO 
.»;~\.arm & Control System Co . Inc , Guaynabo 

A brand of Landis & Staefa, Inc. 

THERMAL ENVELOPES 

-

"'e I .f 
• h r·~ 

) 
"Htllli 

I 

- · - ·· - __ .. ..,,=..-.~-~ 

The Border Station at International Falls, Minn. 

Gupta 
Continued from page 53 

signs and materials used in the other fed­
eral buildings, and has 758,000 ft2 (70 
421 m2) of gross area with approximate­
ly 530,000 ft2 ( 49 239 m2) of occupiable 
space. Occupied by multiple tenant 
agencies, the Environmental Protection 
Agency and the Department of Housing 
and Urban Development are major ten­
ants. Metcalfe was the first GSA design­
build project of its kind. At the comple­
tion of construction, the government de­
cided to purchase the facility at a price 
of $157 million. 

• Thermal Envelope: 
Roof Single ply membrane with 

extruded polystyrene 
insulation 
R=24 Uo;=0.04 

Windows Double pane 
U=0.55 

Walls Outside surface air film 
Thermal granite · 
Semi-rigid mineral fiber 
insulation 
5/8-inch gypsum board 
Inside surface air film 
R=20 U=0.05 

• Energy Usage: See Table 2. 

Border Station in International 
Falls, Minn. 

• The Building in Brief: The Interna­
tional Falls border station is a new facil­
ity, occupied in November 1993, with a 

l.4-acre (.57- hectare) site and a 14,000 
ft2 (I 30 I m2) of gross built area, built at 
a cost of $2.2 million. It is a two-story 
structure, with approximately 4,000 ft2 

(372 m2) at the main level and 10,000 ft2 

(929 m2) on the upper level. 
The building serves the Immigration 

and Naturalization Service (INS) and the 
Customs Service (a total of about 10 
employees), plus traffic including pedes­
trians, automobiles, light trucks, and 
heavy, oversized trucks. The facility is in 
operation 24 hours a day. · 

• Thermal Envelope: 
Roof Ballasted membrane roof 

on 6 inches ofridged insu­
lation on gyp board on 
metal deck on gyp board 
above ceiling air space 
and acoustic tile 
R=27.48 U=0.036 

Windows I-inch insulated 
U=0.38 

Walls Outside surface air film 
8-inch CMU 
4-inch rigid insulation 
Air space resistance 
4-inch glazed CMU 
Inside surface air film 
R=l8.75 U=0.053 

• Energy Usage: See Table 2. 

U.S. Courthouse Kansas City, Kan. 

• The Building in Brief: The new 
U.S. Courthouse in Kansas City pro­
vides 274,820 ft2 (25 532 m2) of gross 
space, with 165,000 ft2 (15 329 m2) of 
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Table 2. Energy usage for the buildings in this overview of thermal envelopes. 

BTU Totals Btu/ Cost Cost/ Building Location GSF SF/Yr (millions) (thousands) lotals SF 

Richard B. Rus- Baton Rouge, 270,497 9,424 38.43 
sell FB/CT1 LA 

Ralph J. Met- Chicago 828,782 54,251 65.45 
calfe FB 

Border International 11,954 2,720 227.53 
Station213 Falls, MN 

Kansas City FB/ Kansas Cjty 273,220 15,970 58.45 
CT 

Edward R. Roy- Los Angeles 2,237,619 129,198 57.73 
bal FB/CT1 

Oakland CT /FB Oakland, CA 816,944 51,952 63.59 

Border Station2 Otay Mesa, CA 231,532 28,208 121.83 

Robert A St. Louis 1, 102,938 70,223 63.69 
Young FB 

1 Includes existing building. 
2 Border station is 24-hour operation. 
3 Excessive energy use is caused by the sidelighting and extreme temperature conditions. 

occupied space to house courts' func­
tions and other federal agencies. Con­
structed to meet the courts' 10-year 
plan, it includes a conversion strategy 
to change office space to courtrooms 
when necessary to meet projected 30-
year needs. The courthouse was com­
pleted in 1993, on a budget of $33.5 
million, at about $123 per square foot. 
The eight-story facility houses 280 em­
ployees. 

• Thermal Envelope: 
Roof Rubber membrane with 

polyisopropolene insula­
tion 
R=20 U=0.05 

Windows Double-pane with .25-
inch air space 

Walls 
U=0.60 
Outside surface air film 
6-inch precast concrete 
6-inch insulation R-19 
.75-inch gypsum board 
Inside surface air film 
R=21.5 U=0.047 

• Energy Usage: See Table 2. 

Edward R. Roybal Federal Building 
in Los Angeles 

• The Building in Brief: The Edward 
R. Roybal Federal Center and Federal 
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Courthouse/Building is located in the 
Federal Center in downtown Los Ange­

' les. The new 21-story federal building 
houses the U.S. Courts and federal exec­
utive agencies. It is situated on a land­
scaped plaza linking it with three other 
buildings that comprise the center (the 
existing federal building, the new Met­
ropolitan Detention Center, and the new 
Veterans Affairs Outpatient Clinic). Be­
low the plaza is a three-level parking ga­
rage with 1,200 parking spaces. The 
gross area is ar proximately 1,200,000 
ft2 (111 484 m ) and includes parking. 
Net building occupiable space is ap­
proximately 570,000 ft2 (52 955 m2). 

• Thermal Envelope: · 
Roof Single-ply rubber mem­

brane with polyurethane 
insulation 
R=15.5 U=0.06 

Windows Single pane 
U=l.12 

Walls Outside surface air film 
1.25-inch limestone 
4-inch masonry 
I-inch airspace 
3.5-inch batt insulation 
5/8-inch gypsum board 
Inside surface air film 
R=l2.8 U=0.08 

$174,374 $.64 

$1, 186,253 $1.43 

$24,709 $2.06 

$261, 152 $.95 

$3,150,471 $1.40 

$1,205,681 $1.47 

$393, 103 $1.69 

$1, l 01,617 $.99 

• Energy Usage: See Table 2. 

Oakland Federal Building in Oak­
land, Calif. 

• The Building in Brief: The twin 
tower building is 18 stories, and consists 
of 1,058,000 ft2 (98 292 m2) of gross 
space and 723,000 ft2 (67 169 m2) of oc­
cupiable space. At the base of the build­
ing, the lower five floors create a U­
shape. Linking the two towers is a 75-
foot high skylit rotunda. A glazed bridge 
links the two towers at the 13th and 14th 
levels. On either side of the plaza in the 
low-rise five-story wings are the court­
house and the auditorium. 

Housing more than 3,300 employ­
ees, the primary occupants of the build­
ing are the Internal Revenue Service, 
Veterans Affairs, Department of 
Energy, the U.S. District Courts and 
other federal agencies from the Greater 
Bay Area. 

Construction began in December of 
1990 and was completed in August 
1993 . Constru.ction cost for base build­
ing and tenant improvements totaled 
$156 million. 

• Thermal Envelope: 
Roof Single-ply rubber mem­

brane with polyurethane 
insulation 
R=l5.5 U=0.06 
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Windows Single pane 
U=l.12 

Walls Outside surface air film 
1.25-inch limestone 
4-inch precast concrete 
I-inch airspace 
3.5-inch batt insulation 
5/8-inch gypsum board 
Inside surface air film 
R=l2.8 U=0.08 

• Energy Usage: See Table 2. 

United States Border Station at 
Otay Mesa, Calif. 

• The Building in Brief: The Bor­
der Station at Otay Mesa consists of 
seven buildings, four original build­
ings constructed between 1984 and 
1985, and three completed between 
1993 and 1994. New work included 
development of a 101-truck-bay com­
mercial inspection dock with associat­
ed import cargo building, canopied 
entry arid exit booths, bulk import lot 
and warehouse, hazardous waste facil­
ity, and site work. 

BENEFITS 
MARS AIR CURTAlNS HELP TO MAINTAIN A MORE 
STABLE BUILDING ENVIRONMENT. HERE'S HOW: 

• Reduces building heating and cooling costs. 
• Increases employee comrort levels. 
• Improves indoor air quality levels. 
• Eliminates entrance of cold drafts. 
• Expedites traffic flow through doorways by 

providing an unobstructed ·view. 

INSTALLATIONS INCLUDE 
• Manufacturing Plants • Warehouses • Hospitals 
• Office Buildings • Transportation Terminals 

SUPERIOR DESIGN AND FLEXIBILITY 
• Heated and Unheated models available 
• Optional controls and accessories 
• Unsurpassed parts guarantee 
• Easy to install and maintain 
• Made in U.S.A. for over 35 years 

Renovation work included replace- t-iiiiiiii~iiiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiijiiiijjiiiiii ment of glazing at the headhouse and I 
main building; expansion of primary and 
secondary inspection areas in the non­
commercial vehicle inspection area, and 

·alterations to provide commercial export 
facilities. Design began in June 1991, the 
construction contract was awarded in 
March 1993, and the facility opened in 
September 1994. The approximate con­
struction cost for new construction and 
renovation was $21,284,000. The entire 
complex has 231,532 ft2 (21 509 m2). • 

Federal inspection services with bor­
der-related responsibilities include the 
U.S. Customs Service, Department of 
Agriculture, Food and Drug Administra­
tion, Immigration and Naturalization 
Service, and the Fish and Wildlife Ser­
vice. Traffic figures for 1994 recorded 
3,860,909 passengers, 439,654 commer­
cial vehicles, and 361, 159 pedestrians. 

• Thermal Envelope: 
Roof Built-up roof on concrete 

toping slab on metal deck 
with R-19 batt insulation 
R-22.34 U=0.045 

Windows Single pane 
U=l.12 

Walls Outside surface air film 
8-inchCMU 
4-inch rigid insulation · 
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Continuous, 24 hr. reporting & notification for refrigerants& oxygen depletion. 
• Haloguard IR-1 ppm.compound specific• Haloguard 11-CFC,HCFC,HFC,Oxygen depletion • Single & multi·point 

sensors • Local or remote notification • Audible/visible alarms • Easy installation/setup • Auto calibration 

THERMAL GAS S~inc. . 
11285 Elkins Rd., Roswell, GA 30076 • Tel: (770) 667-3865 • Fax: (770) 667-3857 

(Circle No. 41 on Reader Service Card) 
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Air space resistance 
4-inch rigid insulation 
Air space resistance 
4-inch glazed CMU 
Inside surface air film 
R=l8.75 U=0.053 

• Energy Usage: See Table 2. 

Robert A. Young Federal Building 
in St. Louis, Mo. 

• The Building in Brief: Built in 1931 
as a display and distribution center, the 
Mart Building was acquired after the war 
by the Army and then by GSA, and even­
tually converted to office space. 

When GSA began to plan consolida­
tion of tenants from leased space to fed­
erally owned buildings in the early 
1980s, GSA designated the Ma·rt Build­
ing a Demonstration Building in its 
Advanced Technologies Buildings pro­
gram and began the necessary major ren­
ovations to bring the space up to the 
standards of contemporary office space. 
The entire facility was gutted, circula­
tion patterns revised, and all systems 
replaced. 

Renovations were completed in Sep­
tember 1990 at the cost of $55 million. 
The building consists of 1,162,900 ft2 

(108 037 m2) of gross space, with 
818,000 ft 2 (75 995 m2) of occupiable 
space, including a 10-story tower and a 
10-story ma.in bui lding p lus basement. 

• Thermal E nvelope: 
Roof Rubber membrane with 

extruded polystyrene 
insulation 
R=20 U=0.05 

Windows Single pane 
U=0.95 

Walis Outside surface air film 
12-inch masonry 
3.5-inch insulation 
. 7 5-inch sheetrock 
inside surface air film 
R=l3.5 U=0.072 

• Energy Usage: See Table 2. 

Conclusion 

This overview of thermal envelopes 
and energy usage illustrates the wide 
variations that can exist. A number of 
factors affect energy usage: geographic 
location, type of occupancy, building 

-·-
envelope, local c limatic conditions, 
ventilation requirements, and effi­
ciency of equipment. Although a build­
ing envelope s energy perfo rmance can 
be simulated (as discussed in the Tuc­
son project), the optimization of a 
building envetope to mi nimize energy 
usage is a complex and chall.enging 
task. With so many variables present, it 
is very difficul t, if not impossible, to 
manipulate each one to ach.ieve the 
optimum solution. 

The data serve to illustrate the wide 
variations in construction of typical fed­
eral buildings. It can be seen that while 
envelope design must of necessity 
impact total energy use, there are so 
many other factors involved that in many 
cases it plays only a minor role. • 
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·~ SNIF-IR 

We made it easy to stay on 
top of all the latest trends. 

IR Based Refrigerant Monitors 
AN ADDITION TO OUR LINE OF IONIZATION UNITS 

•MEETS ASHRAE 15-1994 

• MANY MODELS 
OPTIONS AND 
ACCESSORIES 

• ECONOMICAL 

• EASY TO INSTALL 

(D~---
5745 Progress Road. Indianapolis, IN 
46241 
Toll Free- (888) 248-1988 
FAX: (317) 248-2014 
http://members.aol.com/sniflr · 

SenTech Monitors Provide Reliable Solu· 
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lUp to 65,000 of them in "Real Time"!J 

T-Vision/T-Report 
Software tracks 
them all. - . 
Using easy menu-driven ;.-:=~- ·· :r. ~ 

;,,;;;;;~ ·--= ~%~ screens, it's simple to set • ·~~ ·r r ~ ~ ~· · 
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trendable, alarmable and im~~ ~~-=::--­
recordable "Real Time" 
and ~storical data of up to 65,000 data points. Plus, 
T-Vision processes input and output variables from 
all your sensors and calculates rolling averages, totals, 
statistical, conditional and other data for you. 

call us now! 
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