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HVAC Life-Cycle Analysis

 Capital Cost

 Operating Costs

 Maintenance Costs

 Service Life
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Improving HVAC Performance
 HVAC Life-Cycle Analysis

 Defining “Effective” HVAC 

Temperature

Defining an “Effective”
HVAC System

Humidity
Fresh Air / CO2
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Moisture Control in HVAC
�Sources of Moisture

�People
�Misc. equipment
�Outside Air / Infiltration

�Locations –Wherever de-humidification 
occurs

�Space Conditions – 73 deg F / 60%RH
� 75 grains of moisture / # dry air 
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HOURLY OPERATING COST - 0% OA
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COST TO CONDITION MAKE-UP AIR
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Temperature

Defining an “Effective”
HVAC System

Humidity
Fresh Air / CO2
Minimize HVAC Energy 

Improving HVAC Performance
 HVAC Life-Cycle Analysis

 Defining “Effective” HVAC 

 Applying Six Sigma
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The Six Sigma Approach

Highly analytical quality control 
program developed to minimize 
waste and reduce costs in a 
manufacturing process.

The Six Sigma Approach
 DEFINE where performance is below 
acceptable standards 
 MEASURE the process in greater detail
 ANALYZE the data to develop methods to 
increase performance
 IMPROVE the process to minimize errors
 CONTROLS are put in place to assure 
acceptable performance continues
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 Building Controls
 Analog electronic
 Pneumatic

Technology Issues

Centralized EMS systems

LAN-based distributed controls

Improving HVAC Performance
 HVAC Life-Cycle Analysis

 Defining “Effective” HVAC 

 Applying Six Sigma

 HVAC Benchmark Data
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HVAC BENCHMARK DATA

10M sq. ft. Surveyed

Multiple System Types

Multiple Building Types

Data Collected Over 7 Years

HVAC BENCHMARK DATA
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AVERAGE SPACE TEMPS
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AVERAGE % RH
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HVAC BENCHMARK DATA
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 AVERAGE CO2
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HVAC BENCHMARK DATA
HVAC ELEC $ / GSF
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PROJECT ENERGY SAVINGS
$.02 per square foot per year in 
energy savings on O & M projects.

$.15 per square foot a year in energy 
savings on capital projects.

Capital projects have typically shown 
a payback of under three years.

PROJECT ENERGY SAVINGS

E3 SCORECARD Jun-04
SQUARE FEET O&M CHANGES CAPITAL PROJECTS SAVINGS

SAVINGS COST SAVINGS COST PER SQ FT
10,175,000 232,562$  177,500$    1,595,187$   3,926,200$ 0.16$        
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HVAC ELEC $ / GSF
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Energy Efficient Engineered Designs
P.O. Box 76
Kitty Hawk, NC
Phone:  252 255-1843
Website:  www.e3designs.com

Federal Contact Information:
GSA Contract No.:  GS-07F-239N

Schedule 84
Email:  energy@e3designs.com


