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ASHRAE Facts
• Founded in 1894
• 501(c)(3) non-profit
• Purpose – “promote the arts and sciences of HVAC&R 

and allied arts and sciences”
• 53,000 members in 130 countries
• Designers, manufacturers, contractors, architects, facility 

engineers and managers, students
• 20% of members outside North America
• ~100 technical committees
• ~100 standards and guidelines
• $5 million annual research program
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Outline
• Background
• ASHRAE’s Labeling Program –Overview
• Qualifications for Performing Ratings
• Comparison with Other Ratings
• Current Status
• Case Study
• Summary
• Further Information
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Background
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Labeling = Energy Certification

L. Pérez-Lombard, et al. 2009. Energy and Buildings 41: 272-278.

• Description of energy use characteristics
• Information for prospective users concerning efficiency
• Options for improvement
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Objectives/Benefits of Labeling
• Promote energy 
efficiency in real estate 
market 

• Identify energy 
efficiency measures 

• Support regulation of 
building efficiency

• Add to building 
performance database
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ASHRAE’s qualifications
• Credibility

• Technical capability
• Consensus standards developer
• Growing focus on building performance

• Global reach
• Access to international expertise
• Ability to support programs anywhere
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Energy labeling value
• Society

• Reduced energy use
• Reduced environmental impact
• Economic benefit of re-directing resources to purchase and 

mitigate effects of energy use
• Owners

• Benchmarking
• Enhances image
• Operating cost savings

• Professionals
• A marketable service
• Should stimulate retrofit market
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Source: http://www.buildingrating.org/ updated 10/14 
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51,000 properties, 5.8 billion sf covered by existing programs

http://www.buildingrating.org/


Key Issues
• Modeled or measured 
• New or existing
• Performance index 
• Energy labeling scale
• What data are modeled/collected and by whom 
• Energy modeling/measurement methods
• Identification of energy efficiency measures
• Communication of data and results
• Implementation: voluntary vs. mandatory
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ASHRAE’s Labeling Program - Overview
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Building Energy Quotient (bEQ)
• As Designed rating

• New or existing building
• Based on as-built conditions
• Rates quality of building design
• Based on energy model by certified modeler (BEMP or PE in 

jurisdiction)
• In Operation rating

• Existing buildings
• Based on metered energy use
• Rates combined effect of design and operation
• Requires at least 18 months of operation for new buildings
• Includes ASHRAE Level 1 audit by certified assessor (BEAP or 

PE in jurisdiction)
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Performance Index
• What is measured?

• Site energy
• Source energy
• On-site renewables
• Emissions

• What is the reference 
case?
• Occupancy
• Climate zone

• bEQ - Normalized 
Source Energy Use 
Intensity
• Modeled (As Designed) or 

measured (In Operation) 
energy per unit of area

• Includes on-site 
renewables

• % of modeled or 
measured reference value
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As Designed bEQ
• EUIStandard

• Source energy use of actual building design computed using 
standard occupancy and operational schedules

• Site-source conversion based on typical conversion factors

• EUIMedian
• From EUI table in workbook or ENERGY STAR Target finder  - but 

moving to Standard 100 methodology

100Standard
As Designed

Median

EUIbEQ
EUI

= ⋅
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As Designed Median EUI Table
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In Operation bEQ
• EUIMetered

• Metered energy use intensity
• Normalized for climate zone using HDD and CDD from data collection 

period

• EUIMedian
• Based on methodology of ASHRAE Standard 100 
• Normalized for climate and operating hours
• Calculated automatically in workbook based on user input

100Metered
In Operation

Median

EUIbEQ
EUI

= ⋅
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Rating Scale Approaches
Statistical Technical Potential

Compare value to mean of actual distribution Compare to what is possible, 
practical, typical as defined by codes

Technical potential scales can rate performance that falls outside the current 
distribution, like net zero or net positive buildings 
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Technical Potential vs. Statistical Scale
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bEQ Scale Definitions
Rating Scale Rating Description

≤0 A+ Zero Net Energy
1-25 A High Performance
26-55 A- Very Good
56-85 B Efficient
86-115 C Average

116-145 D Inefficient
>145 F Unsatisfactory

Original descriptions and scale ranges have been adjusted based on pilot results. 
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Communication
• bEQ Workbook

• Documents Rating Calculation 
• Provides Supplemental Information

• bEQ Certificate
• Contains Key Building Information
• Satisfies Disclosure Requirements
• Provides Info for Tenants & Governments

• bEQ Dashboard
• Illustrates Level of Performance

• bEQ Plaque
• Public Display of Building’s Rating
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Communication- Workbook
• Completed by the 
professional

• Submitted 
electronically to 
ASHRAE for rating
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Communication – bEQ Certificate
• More detailed 
documentation 
including,
• Site/source use by 

energy source type
• Electric demand
• Energy cost
• Energy saving features
• Subsystem energy use
• IEQ screening
• …
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Intended to satisfy mandatory disclosure compliance requirements



Communication – bEQ Dashboard
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Illustrates level of performance
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Communication - bEQ Plaque

One label for both ratings
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Qualifications to Perform Ratings
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ASHRAE certification or PE required
• As Designed rating – Building Energy Modeling 

Professional (BEMP) www.ashrae.org/BEMP
• In Operation rating – Building Energy Assessment 

Professional (BEAP) www.ashrae.org/BEAP
• Alternatively, PE in jurisdiction of rating
• ASHRAE Certification information web page

http://www.ashrae.org/education--certification/certification
ASHRAE certifications require
• Combination of education and experience
• Mastery of specified body of knowledge (pass exam)
• Periodic renewal
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Comparison with Other Programs
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Comparison with Other Programs
• Main alternatives

• EPA ENERGY STAR – In Operation
• DOE Energy Asset Score (under development) – As Designed
• ASHRAE emphasizes depth of detail, rigor
• Alternatives emphasize ease of use, broad adoption

• Can be seen as complementary
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Current Status
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As of February 2015
• In-Operation Rating (since March 2012)

• 26 submissions, 18 labels (1 A, 3 A-, 7 B, 7 C, 1 pending, 4 in 
process, 1 on hold, 2 withdrawn)

• 3.3 million sf (330,000 m2) rated

• As-Designed Rating (since May 2013)
• Three categories – Food Sales, Office, Retail – 8 types covered
• No buildings submitted to date
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Case Study
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Putting bEQ in Practice
R. Montgomery and T. Wentz, ASHRAE Journal (May 2014)

• Four fire stations 
• Sarasota County, FL, USA
• Climate zone 2B, “hot &humid”
• One LEED Silver, two LEED certified, 

one not rated
• Solar thermal systems at 3 stations
• Similar design but 3 architects
• EUIs

• 31-72 kBTU/sf range
• 50 kBTU/sf overall

• In operation bEQs
• 45 (A-, Very Good)
• 72 (B, Efficient)
• 86 (C, Average)
• 103 (C, Average)
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Building Assessment
• Audit results identified multiple items missed in LEED 

commissioning
• Malfunctioning dehumidifier
• Improper OA ducting of DX air conditioner
• Missing toxic gas monitoring system
• Missing solar water heating system
• Abandoned grey water system 
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Energy Efficiency Measures, Economics
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• EEM cost - $39,300

• Elec svgs - 119.2 MWh/yr
9 – 30% svgs per bldg, 
21% overall 

• Elec cost svgs $9588/yr @ 
$0.08/kWh

• 0.6 – 12.5 yr EEM SPB
4.1 yr overall EEM SPB

• bEQ costs, 4 buildings - $7820 
($0.21/sf) 

• 4.9 year overall SPB

• All buildings increased to A-
rating if implemented



Summary
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Summary
• ASHRAE’s bEQ labelling program...

• voluntary building energy certification program (to date)
• technical potential rating that draws on successful features of other 

US and European building certifications
• tool to stimulate adoption of high performance building techniques 

and cost-effectively save energy and energy cost
• complements other green building rating systems and energy 

certification programs
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Further Information
• ASHRAE bEQ web site: http://www.buildingenergyquotient.org/

• General Questions: info@buildingenergyquotient.org

• Technical Questions: assessment@buildingenergyquotient.org

• Background
• Pérez-Lombard, L., J. Ortiz, R. Gonález, I. Maestre. 2009. A review of 

benchmarking, rating and labelling concepts within the framework of 
building energy certification schemes. Energy and Buildings 41: 272-
278.

• Bill Bahnfleth  wbahnfleth@psu.edu
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