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Learning Objectives

• Learn the basics of LEED energy models
• Learn what the 2030 Challenge and 

Energy Star programs are
• Learn why these programs are important 

– climate change
• Learn similarities and differences 

between LEED energy points, the 2030 
Challenge and Energy Star

• Learn energy efficiency strategies to 
achieve all three standards



Climate Change

• United Nations Foundation Report: 
Confronting Climate Change

• www.unfoundation.org
• Greenhouse Gas Emissions (GHG’s) 

must level off by 2015 to 2020 and then 
decline to avoid unmanageable climate 
change

• GHGs trap heat - includes water vapor, 
carbon dioxide, methane, nitrous oxide, 
ozone, chlorofluorocarbons (CFCs), etc.



Climate Change

• Carbon dioxide is not the strongest 
GHG… but it is in larger concentrations



Case Study

• 5 story 166,750 sq ft office building in 
Orlando, FL seeking LEED Core & Shell

• Tilt up concrete walls with R-11 batt
• Glass with 0.21 Solar Heat Gain 

Coefficient and 0.9 Assembly U-value
• Reflective built-up roof w/4” insulation
• 0.9 watts per sq ft lighting power density 

with occupancy sensors
• Packaged DX Variable Air Volume air 

conditioning system with Energy 
Recovery Ventilators



Energy Recovery Ventilator

• Reject heat from incoming outside air to 
exhaust air during cooling mode, capture 
heat from exhaust air and transfer to 
outside air during heating mode



LEED Energy & Atmosphere 
Credit 1 (EAc1) Optimize Energy 
Points
• Typically use ASHRAE 

90.1-2004 Appendix G
• Create energy model of 

“code” / baseline building
• Create energy model of 

actual design
• Energy cost difference 

between them divided by 
baseline energy costs 
equates to LEED points



EAc1 Baseline



EAc1 Baseline
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EAc1 Baseline



LEED Energy & Atmosphere 
Credit 1 (EAc1) Optimize Energy 
Points
• It is a lot easier to earn LEED points for a 

149,000 sq ft commercial building than 
for a 151,000 sq ft building!

• Also easier with 239,000 sq ft instead of 
241,000 sq ft

• Becomes more of an effort of “what can I 
compare to?” instead of how much 
energy the building will use

• Can spend more time on the fictional 
“code” / baseline energy model than 
on the actual design model



EAc1 Case Study Results

• Baseline = $176,000 & 2,080,817 kwh/yr
• Design = $149,000 & 1,759,264 kwh/yr
• 15% better = 2 mandatory points
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Energy Star and the 2030 
Challenge

• Both use the Commercial Building 
Energy Consumption Survey (CBECS) 
as the baseline



Commercial Building Energy 
Consumption Survey (CBECS)

• Conducted every 4 years by the Energy 
Information Administration (EIA) (which is 
part of the U.S. Dept of Energy)

• National sample survey that collects 
energy information from various U.S. 
commercial buildings

• Can be sorted by building type, size, age, 
region, etc.

• Current data from 2003, 2007 data to 
be released mid 2009

• http://www.eia.doe.gov/emeu/cbecs/



Office Building Data from CBECS

• Typ. Office Building in the U.S. 
consumes 92.9 kBtu/sq ft of energy per 
year (includes gas and electric)



Office Building Data from CBECS

• Typ. Office Building in the U.S. 
consumes 92.9 kBtu/sq ft of energy per 
year (includes gas and electric)

• LEED Baseline for our case study uses 
42.6 kBtu/sq ft per year

• One reason for difference – models are 
theoretical and owners rarely operate 
buildings exactly as they are intended…



ENERGY STAR

Products

New HomesBuildings & Plants

Home Improvement



Example Projects in 2008 that achieved 
“Designed to Earn the Energy Star”

• Discovery Tower, TX – Gensler (99)

• One Legacy Circle, TX – HKS, Inc. (96)

• NOAA National Center for Weather and 

Climate Protection, MD – HOK (81)

• Bishop Woods School, CT – JCJ (75)

• 32 Projects achieved in 2007

• Can’t earn the “full” Energy Star until you 

have actual utility data



Building Types Eligible for an 
Energy Star Rating

• Office
• Courthouse
• Bank/Financial Institution
• K-12 School
• Supermarket/Grocery
• Retail (Big Box)
• Hospital
• Medical Office
• Hotel
• Residence Hall/Dormitory
• Warehouse (refrigerated/non-refrigerated)



Target Finder

• Uses 2003 CBECS (Commercial 
Buildings Energy Consumption Survey) 
National Average Source Energy Use 
and Performance Comparisons

• There is not a direct correlation between 
the Energy Star rating and ASHRAE 90.1 
(LEED baseline). 

actual operating building data            energy model comparisons 



Target Finder

• Looks at energy use intensity (EUI)
• Required data inputs (primary drivers of 

energy use)
– ZIP code (30 year average climate 

conditions)
– Building type, size & hours of operation
– Number of occupants and computers
– Simulated or actual energy consumption

• Generates a 1-100 weighted score based 
on all these factors

• 75 or higher = Energy Star



Case Study LEED/ASHRAE Base 
Case

For every 1 kWh I 
use at my building, 
they produce 3.33 
at the plant



Base Case Scores a 95???? 
• 2001 – larger DX equipment went from 8.5 EER 

to about 9.5 EER
• 1999 – ASHRAE & energy code Lighting Power 

Density (LPD) went from about 2 to 1.3 watts/sq 
ft for offices.

• 2001 – ASHRAE LPD went from 1.3 to 1 watt/sq 
ft for offices. Most energy codes didn’t adopt to 
this until around 2003 / 2004

• Late 90’s and early 2000, ASHRAE & energy 
codes started requiring better glass (0.61 SHGC 
down to 0.25 SHGC in Florida)

• 2003 CBECS…
REAL CHALLENGE IS 

ZERO ENERGY!



Hypothetical Office 
Built in 2000



LEED Design (14% better than 
code)



1,764,539 KWH per year, no gas
% Energy 
Reduction

EPA Rating Source EUI
(kBtu/SF/yr)

Site EUI
(kBtu/SF/yr)

50% 93 156.4 46.8
60% 97 129.5 38.8
70% 99 108.8 32.6
80% 100 92.3 27.6
90% 100 92.3 27.6
100% Not Available Not Available Not Available

LEED Design (14% better than 
code)



Application



2030 Challenge
• Created by Architecture 2030

• Non-profit
• Created by architect Ed Mazria in 2002
• Mission is to rapidly reduce Greenhouse Gas 

Emissions (GHG’s) from the building industry
• Supported by AIA, USGBC, ASHRAE, etc.
• www.architecture2030.org



2030 Challenge
• Reduce GHG emissions for new buildings and 

major renovations.
• 50% lower than CBECS now
• 60% by 2010 (LEED case study meets this)
• 70% by 2015
• 80% by 2020 (Energy Star Score = 100)
• 90% by 2025
• 100% by 2030 (can be an 80% reduction

with a max of 20% green power or 
renewable energy credits)

• Should be an equal amount of existing building 
renovation as there is new construction sq ft



2030 Challenge Targets



The Building Sector
The Hidden Culprit



Historical Opportunity

From architecture 2030



Architecture 2030 Comparison 
Chart



2030 Challenge vs. LEED 
Baseline / Energy Code and 
LEED Design
• Our case study LEED/ASHRAE baseline 

already complies with 2030 Challenge!
• LEED design case meets 2010 targets 

for 2030 Challenge
• Is the architecture 2030 comparison chart 

accurate?
• Factors that influence variation - Building 

size, energy utilized, location & climate, 
etc.

actual operating building data            energy model comparisons 



Conclusions – by Learning Objective



Learn the Basics of LEED Energy 
Models

• Look up baseline systems, lighting watts 
per sq ft, etc. in ASHRAE 90.1

• Can exercise in “what can I compare to?”
• Use properly as a design tool first, then 

worry about the LEED points…



Learn what the 2030 Challenge 
and Energy Star Programs are

• Both use 2003 CBECS as the baseline
• Energy Star

– Score 75 using Target Finder (about a 27% 
energy reduction from CBECS using our 
case study)

– Full Energy Star based on actual operation
• 2030 Challenge

– Uses Target Finder
– 50% reduction from CBECS now up to 100% 

in 2030 (20% of this can be from green 
power  / renewable energy credits)



Learn why these programs are 
important – climate change

• GHG’s must level off by 2015 to 2020 
and then decline to avoid unmanageable 
climate change



Learn similarities and differences 
between LEED energy points, 
2030 Challenge and Energy Star
• LEED uses a fictional code baseline –

key is “what can I compare to?”
• Some new code buildings can actually 

meet Energy Star due to recent energy 
code changes

• 2030 Challenge indicates you should be 
30% better than LEED baseline / code… 
that is not really the case for all building 
types, shapes, sizes, locations, etc.

actual operating building data            energy model comparisons 



Learn energy efficiency strategies 
to achieve all three standards

• For 5 story 166,750 sq ft office case 
study in Orlando  – mandatory LEED 
EAc1 points, Energy Star & 2010 levels 
of 2030 Challenge all achieved with:
– Tilt up concrete walls with R-11 batt
– Glass with 0.21 Solar Heat Gain Coefficient 

and 0.9 Assembly U-value
– Reflective built-up roof w/4” insulation
– 0.9 watts / sq ft LPD with occupancy sensors
– Packaged DX Variable Air Volume air 

conditioning system with Energy Recovery 
Ventilators



Final level of 2030 Challenge???

• 100% reduction – actually an 80% 
reduction with 20% green power

• Case study LEED design already had a 
60% reduction

• Remaining 40% needs to be half on site 
renewable power and half purchased 
green power



Final level of 2030 Challenge???

• 482 KW Photovoltaic solar power system
– 41,000 sq ft of panel – doesn’t fit on our roof
– $4,500,000 first cost ($27 / sq ft)

• $8,800 per year in green power costs
– at today’s rate of about 1 cent / kwh



Questions???


