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ASHRAE 90-1975

Being the first attempt at an Energy Standard – It 

got a number of important things wrong, especially  

as far as commercial buildings were concerned.

• Residential and Commercial in one standard -- wrong

• Envelope was a function of degree-days -- wrong

• Restricted glazing area (10-15%) -- wrong

• Reduced ventilation which later created IAQ problems and 

pushed buildings to All Air/VAV systems

• Was very prescriptive in nature and not very flexible



Building Energy Performance Standard 1978-82 

Was the first attempt at an energy performance standard for 

buildings, it was far ahead of its time. The AIA Research 

Corporation did much of the research in developing the BEPS 

Standard. However, it failed because of the:

• Lack of government commitment, lost funding

• Site vs. source energy issues were never resolved

• Complexity of performance simulation (DOE 2 required 

at that time a mainframe computer for analysis) 



Building Energy Performance Standard (BEPS) - 1980

Units: Source Energy in kBtu/ft2-yr



DOE/OBT Budget -- $ Millions, constant 1982 



ASHRAE 90.1-1989

Attempted to introduce a performance track into a 

prescriptive standard 

• Corrected many of the problems with 90-75

• Divided the standard into commercial (90.1) and

residential  buildings (90.2)

• Envelope was a function of internal loads

• Was more flexible & less prescriptive than 90-75

• Complexity was overcome with computer tools (for  

envelope and lighting) and a whole building energy

modeling approach (ECB) was added



ASHRAE 90.1-1989



ASHRAE 90.1-1999

Built on the ASHRAE 90.1-1989 Standard, attempted to 

better integrate the performance track into the standard

• Made the building envelope more stringent

• Made HVAC equipment efficiency more stringent

• Made improvements to the whole building energy 

modeling approach (ECB)



ASHRAE 90.1-2004

Built on the ASHRAE 90.1-1999 Standard, created an 

approximate 10% improvement over previous version

• Significant improvement in lighting efficiency

• Made the building envelope more stringent

• Made HVAC equipment efficiency more stringent

• Made improvements to the whole building energy 

modeling approach (ECB) and introduced an 

informative performance based modeling approach 

(Appendix G)



ASHRAE Appendix G



ASHRAE 90.1-2007

Built on the ASHRAE 90.1-1999 Standard, created an 

approximate 15% improvement over that version

• Made the building envelope more stringent

• Made HVAC equipment efficiency more stringent

• Made improvements to the whole building energy 

modeling approach (ECB) and the informative 

performance based modeling approach (Appendix G)



We have had 30 years of Energy Standards

We have to ask the question:

How well have these standards performed?

DOE/EIA has a database called the Commercial

Building Energy Consumption Survey (CBECS) which 

we can use to measure this.



Commercial Building Energy Consumption for the last 30 years 

Source: after James E. Woods, Ph.D., P.E.

A
S

H
R

A
E

 S
td

 9
0

-7
5

A
S

H
R

A
E

 S
td

 9
0

.1
-1

9
8
9

A
S

H
R

A
E

 S
td

 9
0

.1
-1

9
9
9

A
S

H
R

A
E

 S
td

 9
0

.1
-2

0
0
4



85,000

90,000

95,000

100,000

105,000

110,000

115,000

120,000

125,000

130,000

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Fiscal Year

B
tu

 p
e

r 
G

ro
s

s
 S

q
u

a
re

 F
o

o
t 2007 Progress without RE Purchase 

& Source Energy Savings Credits

117,613 Btu/GSF, 7.4% Reduction

2007 Progress

113,028 Btu/GSF

11.0% Reduction

(preliminary data)

EISA/E.O. 13423 Goal

30% Reduction 

in 2015

E.O. 13423 Goal

6% Reduction in 2007

CBECS 2003

EISA/EO 13423, For All Federal Facilities 

(source: GSA 2007)



How low can we go?



Why Are We Having This 
Discussion? 

1st bullet list: please use size 24 

fonts

2nd bullet list: please use size 22 

fonts

• 3rd bullet list: please use size 20 fonts

The Building Sector’s CO2 Mitigating Potential for 2030          



Setting Benchmarks - Architecture 2030

Year Percentage Reduction

Today 50

2010 60 

2015 70

2020 80

2025                             90

2030 100 (Carbon Neutral)





What we can learn from this experience

The ASHRAE approach has not worked particularly well.

A purer performance approach would have worked better.

We now have a building performance database that we can use as a 

benchmarking tool.

Global warming concerns (in a carbon cap & trade based system) will be driving 

the next generations of codes, will be using CO2 and not energy as the metric.

It will be a challenge to get to zero net energy or carbon neutral buildings by 

2030.

Any approach will have to measure the entire environmental impact of a building, 

i.e., be sustainable.





• Structure will be very similar to the present LEED NC 2.2.

• Will be more stringent than LEED NC 2.2.

• Is a recognized brand and has considerable support.

• Now has 100 rather than 69 points.

• Now has regional bonus points.

• Uses energy and not CO2 as a metric.

• Slow uptake only has 1800 certified buildings in 8 years.

• Not a true consensus document, not an ANSI approved  

document and it can’t be codified. 

• LEED buildings are not truly third party certified (does not 

meet ISO criteria) and does not have on-site verification.

• Completed USGBC review and will be published winter

2008 and go into operation January 2009.

LEED 2009





• 189 is a minimum Green Building Standard and not a 

rating system (can be used by both LEED and Green

Globes).

• The International Code Council plans to codify it.

• Will use existing Building Inspectors for Certification.

• Uses CO2 as one if its performance metrics.

• Dual prescriptive/performance paths reduces the 

need for extensive calculations.

• Sets a high level of performance – 30% better then 

ASHRAE 90.1-2007 (~50% better then 90.1-1999).

• Present level of environmental performance equals 

LEED high silver (under LEED NC 2.2.)

• Completed second public review and will need to go  

out for a third public review, publication fall/winter 2009.

ASHRAE Standard 189P





• ANSI/GBI is a Green Building rating system, very similar to the   

Green Globes system (web based).

• The ANSI process will make it a Standard and could be codified 

by the International Code Council.

• Use third part verifiers, could use local Building Inspectors.

• Uses CO2 as one if its performance metrics.

• Dual prescriptive/performance paths reduces the need for 

extensive calculations.

• Sets a high level of performance very closely to Architecture 2030.

• Present level of environmental performance surpasses LEED-NC 

2.2 will probably be very close to LEED-2009.

• Presently out for second public review, expected publication fall  

2009.

ANSI/GBI Green Building Rating Standard







California PUC’s Application of AB32 to Buildings

Grueneich, 2008











Units: Carbon Use Intensity (CUI) lbs-CO2/ft2-yr





ASU’s Current Campus Energy Information System



Typical Campus Building Profile







http://cm.asu.edu



Conclusion

The next generation of codes will be performance oriented.

The entire environmental impact of a building will need to be considered, will 

moved from a point based system to a life-cycle based system.

New tools will be available for benchmarking and measuring performance.

Reporting of performance will be mandated and transparent.

In a carbon cap & trade world, not meeting performance will result in 

economic penalties.



Thank You

For more Information Contact:

harvey.bryan@asu.edu


