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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
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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
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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
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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 gquestion:
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

1251 DOE/EIA CBECS Trend with 95% CI
5 (6.9 (June 2006)
No significant
100 1— change in surveyed

(29.3) energy consumption
& for the last 25 years
S 75 |— Ave =288 kBru/sfivr
Q. (22.0)
E @) ()] <t
— © o) o
2 o . 5 g
§ 0= - a4
o (147 9 S S S
> o = © 3
o n N ) )
A : y

3 04
R s 2
<
| I I | |
75 80 a5 90 95 00 05 10 15 20
Year

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



Btu per Gross Square Foot

EISA/EO 13423, For All Federal Facilities
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How low can we go?
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Setting Benchmarks - Architecture 2030

Year Percentage Reduction
Today 50
2010 60
2015 70
2020 80
2025 90

2030 100 (Carbon Neutral)



Where do we need to get over the next 22 years
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What we can learn from this experience

The ASHRAE approach has not worked patrticularly 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 CO, 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,
l.e., be sustainable.



LEED® for New Construction 2009

For 1% Public Comment




LEED 2009

« 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 CO, 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.






ASHRAE Standard 189P

« 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 CO, 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.






ANSI/GBI Green Building Rating Standard

* 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 CO, 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
20009.



GAAS538:08

For Immediate Release: Contact: Aaron McLear

Thursday, July 17, 2008 Eachel Cameron
016-445-4571

Gov. Schwarzenegger Issues Statement on
Nation-Leading Green Building Code

Governor Arnold Schwarzenegger today 1ssued the following statement on the California
Building Standards Commission vote to adopt the nation’s first statewide green building
code:

“By adopting this first-in-the-nation statewide green building code, California is again
leading the way to fight climate change and protect the environment. This 15 literally a
groundbreaking move to ensure that when we break ground on all new buildings in the
Golden State we are promoting green building and energy efficient new technologies.
Cars and buildings are two of the leading users of energy — we're already addressing cars,
and these new building standards will ensure that California remains at the forefront of
reducing our carbon footprint and conserving valuable natural resources while also
protecting our economy. We have already comnutted to making our state-owned
buildings more green and energy efficient and this statewide code will reduce greenhouse
gas emissions, improve energy efficiency and conserve water in all new buildings.

“With today’s action, California continues to lead the nation and [ commend the hard
work of the Building Standards Commission to adopt the first-in-the-nation statewide
green building standards ™
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California PUC’s Application of AB32 to Buildings

Grueneich, 2008









Target Finder

[* ] REQUIRED

Select a target rating and/or compare your Design Energy to the target.

1. Facility Information

*zipt:o(e 20515 )

Facility Name |small Office Building |

|H ou

_
<|21nun sq) ][50

50

Ch

City | Washington, DC State ‘ M

2. Facility Characteristics
*Select Space Type(s) for this project.
| [Space Types] M

Office

® * : ® ® ® : %

Gross Floor Operating Workers on Number of | "Office Air- Office Heated
Area Hours\Week Main Shift PCs Conditioned
= —

| 50% or more

]

|5EI% or more M

3. The Target'

Target Rating

Saeatv] | Or

0% []

Energy Reduction Target

~———
*Choose the design target and select "View Results” to display associated energy use for the target.




” N
TARGET FINDER

FREQUENTLY
ASKED
QUESTIONS

CONTACT
us ® HELP

Seturn to ENERGY STAR Web site » Target Energy Performance Results

Target Energy Performance Results

NOTE: Assumptions are 82% electricity and 18% %
Matural Gas. The Target & Top 10% energy use for this
facility are calculated based on the typical fuel mix in the
zip code specified.

The design must achieve a rating of 75 or
higher to be eligible for "Designed to Eamn
the ENERGY STAR". View Statement of
Energy Design Intent for project
summary.

Target Energy Performance Results (estimated)

Energy Design Target Top 10%
Energy Performance Rating (1-100) AA 93 a0
Energy Reduction (%) LA 50 45
Source Energy Use Intensity (kBtu/Sq. Ft fyr) /A 97.9 107.5
Site Energy Use Intensity (kBtu/Sq. Ft fyr) MAA 334 ) 36.6
Total Annual Source Energy (kBtu) /A 2,055,078.9 2,256,625 5
Total Annual Site Energy (kBtu) /A 7004027 769,092 9
Total Annual Energy Cost (§) MNIA 522 605 524 822
Pollution Emissions

CO2-eq Emissions (metric tons/year) MAA 0.7 ) 99.6
C02-eq Emissions Reduction (%) LA 50% 4555




Building Carbon Performance Standard (BCPS) - 2008
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2B 1333 | 16771 | 2084 | 827 | 873 (3077 | 1426 | 11.29 | 1505 | 1410 | 1076 | 53.36 | 524 [ 1666 | 1666 | 17.44 | 2094
3A 1263 | 1492 | 20158 | 7.87 | 827 [ 3115 | 1384 | 11.01 | 1460 | 1285 | 1034 | 4645 | 505 [ 1588 [ 1588 | 16597 | 20.45
3B-CA 1060 | 13.01 (1825 | BB | 705 (3330 9593 | 855 | 11585 | 10583 | 862 | 3411 | 3.94 [ 13594 [ 1394 | 1495 | 15.42
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Units: Carbon Use Intensity (CUI) Ibs-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



