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This program is registered with the AIA/CES for continuing 
professional education.  As such, it does not include content 
that may be deemed or construed to be an approval or 
endorsement by the AIA of any material of construction or any 
method or manner of handling, using, distributing, or dealing in
any material or product. Questions related to specific 
materials, methods, and services will be addressed at the 
conclusion of this presentation. 

ASHRAE is a Registered Provider with the American 
Institute of Architects Continuing Education Systems.  
Credit earned on completion of this program will be 
reported to CES Records for AIA members.  



•Apply specific methods to reduce energy 
consumption in buildings.

•Understand the impact on reduced energy 
consumption on the initial building cost.

•Understand the economics of energy usage 
in a building.

Learning Objectives
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Energy History





http://www.eia.doe.gov/









Wisconsin Natural Gas Prices 1995-2005
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Note: Prices are calculated to account for the effects of general price inflation.

Source: State of Wisconsin - Department of Administration



Wisconsin Electricity Prices 1995-2005
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Background of USGBC and LEED



What is LEED®®?
Leadership in Energy & Environmental Design

LEED was developed by the U.S. 
Green Building Council (USGBC) as 
a unique rating system for designing, 
constructing and certifying “green”
buildings worldwide.

USGBC is a national coalition of 
leaders from across the building 
industry working to promote buildings 
that are environmentally responsible,
profitable and healthy places to live 
and work.











Basic Cost Data related to Green 
buildings



Code 
Bui lding

LEED
Certi fied

LEED
Silver

LEED
Gold
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$95 $95.63 $97.00 $96.73

Source: USGBC

For a typical office building
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Initial Cost of Code vs.
LEED Buildings
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Energy Reduction in 
LEED Rated Buildings



Boiler Equipment Size vs LEED Rating

Code Building
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Cooling Equip. Size vs LEED Rating

Code Building
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Simple Payback of 
LEED Buildings

Supporting Data
Cost Breakdown by Sq. Ft.

 Code Building Certified Silver Gold 
Building First Cost 
 

$95.00 $95.63 $97.00 $96.73 

Rooftop Replacement  
(15 yrs. +) 

$4.19 $4.19   

Chiller/Tower Replacement 
(20 yrs. +) 

  $3.92 $3.92 

Operating Cost 
 

$2.22/SF/YR $1.79/SF/YR $1.60/SF/YR $1.44/SF/YR 

   Maintenance .30 / SF / YR .25 / SF / YR .20 / SF / YR .18 / SF / YR 
   Electric 1.70 / SF / YR 1.34 / SF / YR 1.24 / SF / YR 1.11 / SF / YR 
   Gas .22 / SF / YR .20 / SF / YR .16 / SF / YR .15 / SF / YR 
 

Source: USGBC and ASHRAE
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Simple Payback of 
LEED Buildings

Simple Payback: 
1 year, 6 months



Simple Payback of 
LEED Buildings

Simple Payback: 
4 years, 3 months
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Simple Payback of 
LEED Buildings
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Process for evaluating energy 
reduction options







Simulation programs



Programs

Transys
DOE 2
Energy 10
eQUEST



Optimizing systems



Boilers

Use water tube versus fire tube.  
Flue gas can be colder than entering 
hot water temperature.
Use sealed combustion boilers. 
Condensing still have new product 
development issues.



Chillers

Use chilled water with variable 
speed compressors (screw, scroll, 
rotary) with cooling tower.  Up to 
18% savings.
Second choice use packaged chiller 
with evaporative spray condenser.



Cooling Towers
Allow temperature to float.  Reset to 5 
degrees F below wet bulb.  Each 1 degree 
F offers approximately 1% energy 
savings.  Saves chiller horsepower and 
tower fan horsepower.
Run all multiple towers at part load first.  
Two tower fans at ½ speed consumes ¼
of the power of one fan at full speed.



Hot Water

Use variable flow with variable 
pressure reset.
Use constant volume primary, 
variable volume secondary, pumped 
coils, reheat off secondary.
Centrally locate equipment 
horizontally and vertically.  Lower 
first cost and operating cost.





Central Equipment Location



Remote Equipment Location



Chilled Water

Keep supply temperature as high as 
practical.  Approximately 1% 
savings in operating cost for each 1 
degree F.
Select coils with maximum water 
temperature drop.



Air Systems
Use variable air volume with variable 
static reset.
Use exhaust heat recovery.
Transfer air for double use where 
possible.
Centrally locate equipment horizontally 
and vertically.  Lower first cost, lower 
operating cost, quieter system.







Project examples



Harley-Davidson

Product Development Center
Wauwatosa, WI





















Kettle Foods

Chip Manufacturing Plant
Beloit, WI











2007





Lab Building

Heavy-Duty Diesel Lab
Auburn Hills, MI





2007



2007



Lab Building

Alternate Energy Research Building















THANK YOU
This concludes the ASHRAE & AIA

Continuing Education Systems Program

Tim Peckham
ACS

608.663.1590  ext.223
tpeckham@acscm.com
http://www.acscm.com

Please visit the website
www.ashraemadison.org/crc2007

Questions or Comments??


