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Goals

• Overview of the Building EQ program
• Building EQ energy management tools
• Building a long-term relationship
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Building EQ

• Building energy rating 
and labeling program

• A tool to differentiate 
between asset and 
operational 
improvements

• Powered by ASHRAE 
to achieve building 
energy goals

Powered by
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Building EQ

• Most comprehensive 
energy assessment 
program for today’s 
commercial buildings
– Actionable 

recommendations for 
improving energy 
performance Powered by



ASHRAE  Building EQ

Current Labeling Efforts

• Widespread acceptance internationally

 

Austria 

  

England & Wales 

 

Greece 

 

Italy 
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Current Labeling Efforts
• U.S. efforts:

– EPA ENERGY STAR –
Portfolio Manager 
benchmarking

– DOE Commercial Building 
Energy Asset Score

– USGBC LEED Rating –
Broader sustainability rating

– GBI Green Globes –
Broader sustainability rating

– BOMA 360 – Six O&M 
focused criteria (incl. energy)

– State and municipal building 
energy reporting and 
disclosure ordinances 
(BERDO)

Presenter
Presentation Notes
European Union:  Directive 2010/31/EC on the energy performance of buildings. Member States are obliged to ensure that when buildings are constructed, sold or rented out, an Energy Certificate is made available to the owner or by the owner to the tenant or potential buyer. The certification shall also include advice and information on how to improve energy performance. It concerns such elements as building envelope, windows, heating, electrical and ventilation installations, lighting, heat sources (incl. boilers, CHP units) cooling systems and others.  Certain buildings over 500m2 are also required to have an energy certificate on public display. This can be an asset rating or an operational rating.  Information on State & Local rating regulations is available from the Institute for Market Transformation website – see map on next slide.
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Current Labeling Efforts
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Why is Building EQ Different?

• Based solely on energy use
• Focused on understanding 

energy use 
• Identifies opportunities for 

improved energy 
performance (In Operation)
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Why is Building EQ Different?

• Allows for comparison 
between buildings with 
different operating 
variables (As Designed)

• Consistent energy rating 
method for both Existing 
Building and New 
Construction programs
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Why is Building EQ Different?

• Greater differentiation for 
high performing buildings 
and emphasis on zero net 
energy

• Consistent process to 
assess energy 
performance

• Unified system for 
assessing assets and 
operations
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Why is Building EQ Different?

• Builds a relationship 
with a PE, energy 
auditor and/or 
building owner
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Rating Types

In Operation (operational) 
rating
• Assessment of energy 

performance with the existing 
characteristics and how it is 
operated

• Based on actual metered energy 
use of a building and on-site audit

• Confirmation that indoor 
environmental quality is not 
compromised for energy savings

• Actionable recommendations for 
improving energy performance

• Applicable after at least 12 months 
of operation
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Rating Types

As Designed (asset) rating
• Assessment of energy 

performance potential, based 
on building’s physical 
characteristics and systems

• Independent of building
occupancy and operating 
conditions

• Based on results of a 
standardized energy model 
as compared to a baseline

• Applicable to both new and 
existing buildings
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Comparing Ratings

As Designed Rating
• Simulated standardized 

energy use 
• Independent of 

operational and 
occupancy variables

• Improved only by 
upgrading building fabric 
or systems

In Operation Rating
• Actual metered energy 

consumption
• Influenced by 

operational and 
occupancy variables 

• Improved by upgrading 
building fabric, systems, 
or operating procedures

DESIGNED TO WORK TOGETHER

Presenter
Presentation Notes
Side by side comparison of the two ratings.Building fabric refers to the physical characteris.tics of the building (the “bricks & mortar”)
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In Operation Score

(EUI measured/ EUI baseline) x 100

• Compares actual metered energy use of 
candidate building to baseline EUI

• Baseline EUI is based on CBECS* median for 
the building type, corrected for location and 
hours of operation

• EUIs calculated for source energy using U.S. 
national site-to-source factors

* Commercial Building Energy Consumption Survey of U.S. building stock (2003)

Presenter
Presentation Notes
The In Operation rating assesses the building’s actual energy consumption. Because it is conducted by a certified Building Energy Assessment Professional (BEAP) or a licensed PE, the building owner receives guidance to improve energy performance. The bEQ In Operation Workbook identifies where and how energy is consumed and provides suggested energy efficiency measures (with estimated costs and payback) to help increase building value and lower operating costs. The assessment also includes an Indoor Environmental Quality (IEQ) screening that takes and records actual measurements for thermal comfort, lighting, and ventilation for Indoor Air Quality (IAQ).
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As Designed Score

(EUI simulated/ EUI baseline) x 100
• Compares simulated energy use of candidate building 

to baseline EUI 
• Baseline EUI is based on CBECS median for the 

building type, corrected for location
• Uses standardized modeling inputs of building 

operating parameters (COMNET*) 
– Occupancy, plug and process loads, schedules, setpoints
– Depends on building and space type

• EUIs calculated for source energy using US national 
site-to-source factors

* COMNET Commercial Buildings Energy Modeling Guidelines and Procedures

Presenter
Presentation Notes
Especially helpful to tenants who need to compare buildings with different operations and usage, the As Designed rating provides a building owner or tenant a clear picture of the building’s as-built, designed energy efficiency. The process involves:  An on-site visit by an ASHRAE-certified Building Energy Modeling Professional (BEMP) to confirm that the modeling inputs are consistent with the building as constructed.  The Building Energy Modeling Professional models a buildings standardized energy use using specified operating assumptions and modeling inputs.  The data  generated from the model are used to calculate the rating which allows comparison with similar buildings in similar climates without the effects of occupancy or operation.  Target Finder is used to determine the median EUI for ENERGY STAR qualified buildings – in this case, specified target finder inputs are used – NOTE THAT THE USE OF TARGET FINDER IS BEING PHASED OUT – The timetable on that is TBD.  The data are compiled in the bEQ As Designed Workbook.Because it does not require 12 months of operating data, the As Designed rating can be used for buildings less than a year old. Unlike similar ratings, the bEQ As Designed rating models only the candidate building.  By requiring only one model, the bEQ As Designed rating saves the building owner time and money while ensuring consistency and enhanced accuracy
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Letter Grades From Rating Scale

Score Range 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

Presenter
Presentation Notes
Note that the scale is not divided uniformly.  The High performance (A) rating has a smaller range (25 units) than the other ratings (30 units each).   This approach further distinguishes high performers.
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The Rating Scale 

• Letter grade based on a score from a 
dimensionless rating scale

• Zero point on scale set to “zero net energy”

• Median value (100) set to U.S. median energy 
use intensity (EUI) for existing buildings of that 
building type, with adjustments

• Score can go below zero for net energy 
producing buildings

• Score exceeds 100 for “inefficient” and 
“unsatisfactory” buildings with high energy 
usage

Presenter
Presentation Notes
A median building falls within the average rating on bEQ.
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Dashboard: Supporting Data

Presenter
Presentation Notes
Shows the As Designed and In Operation ratings side by side (if both are performed).If only one rating is performed, the other side is “blanked out” so only the pertinent information is shown.
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Qualifications for Submission

• Rating requires an ASHRAE certified 
professional or a PE licensed in the 
jurisdiction of the project
– Building Energy Assessment Professional 

(BEAP) for the In Operation rating. 
www.ashrae.org/BEAP 

– Building Energy Modeling Professional 
(BEMP) for As Designed Rating 
www.ashrae.org/BEMP

Presenter
Presentation Notes
ASHRAE's certification programs:  Are developed by industry practitioners who understand the knowledge and experience that are expected for superior building design and system operation   Assure employers and clients of subject mastery   Serve as a springboard for continued professional development   Offer an easy-to-apply process   Require periodic renewalThe programs support and are supported by the ASHRAE Learning Institute, thereby providing a complete learning process.Value of the certification program:To Employers: An ASHRAE certification lets employers know that the certification earner has mastered a significant body of knowledge in a specific aspect of HVAC&R design, as determined by industry professionals in that field, and has met specified eligibility requirements. This knowledge will serve as the springboard for a certification earner’s continued professional development in the HVAC&R and building industry. To Building Owners: A firm that employs ASHRAE certification earners has demonstrated a corporate commitment to the professional development of its employees and a dedication to providing the best possible resources for building design projects. To Certification Earners: An ASHRAE certification broadens your knowledge base. It also allows you to stand out from the crowd and may improve your options for being hired, promoted, and/or tapped for working on certain types of design projects.To Society: More knowledgeable engineers can design better HVAC&R systems for the betterment of society as a whole, for current generations and for generations to come. Earning an ASHRAE certification indicates mastery of a given body of knowledge, as determined by subject matter experts in that field. ASHRAE encourages its members and other individuals who pass through its certification program to use the knowledge gained to improve the world around us

http://www.ashrae.org/BEAP
http://www.ashrae.org/BEMP
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Looking Ahead

• Aligning baseline EUIs with EPA for projects 
eligible for ENERGY STAR® scores

• Developing web portal for online entry and 
automated data exchange

• Collaborations, e.g., EPA, LEED® EBOM, 
NYSERDA, New Jersey P4P, global jurisdictions

• Developing university course for delivery through 
student branches and local chapters

• Research project underway to relate design 
standards and ratings (e.g., 90.1, 189.1, LEED) 
with operational ratings (e.g., Portfolio Manager)
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Building EQ: The Business Case

• Why use Building EQ?
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A Shared Problem

• Buildings don’t work 
as:
– Intended
– Designed
– Constructed

Presenter
Presentation Notes
Lack of true integrated design/construction/  maintenance/operation/testing/balancing/ commissioning
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A Shared Problem

• Most buildings will 
lose up to 30% of 
their energy efficiency 
in the first three years 
of operation

Source: Bill Harrison, 
Past President of ASHRAE 

Based upon a Texas A & M study
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A Shared Problem

• So many buildings have 
been designed using 
CATNAP

Presenter
Presentation Notes
CheapestAvailable TechnologyNearlyAvoiding Prosecution
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A Shared Problem

• Who is to blame for 
the problem?



ASHRAE  Building EQ

A Shared Problem

• Historical solutions to 
the problem
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A Shared Problem

• Problem has always 
been viewed as a 
“people” problem 
instead of a “situational” 
problem
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Fundamental Truth

• This is a people-based 
industry
– Long-term clients a must
– Profitability is linked to 

meeting expectations
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Meeting Owner’s Expectations

• J. P. Kotter & J. L. 
Heskett, ‘Corporate 
Culture and 
Performance’, 
research sponsored 
by Harvard Business 
School

Businesses that focus 
obsessively on 
meeting the needs of 
clients:

• Revenues increase 4 
times faster

• Job creation is 7 
times faster

• Owner equity grows 
12 times faster

• Profit performance is 
750% higher
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Meeting Owner Expectations

• How does Building 
EQ help build 
relationships?
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Meeting Owner Expectations

• Accurate, reliable method 
of measuring energy use

• Actionable 
recommendations to 
improve energy 
performance
– No cost/Low cost Energy 

Efficiency Measures (EEMs)
• Prepare for the future
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Meeting Owner Expectations

• Make building 
performance  a 
situational problem
– Holistic approach that 

involves the owner
– Motivates continuous 

improvement 
– Removes obstacles to 

long-term relationships

Presenter
Presentation Notes
Removes an obstacle to long-term relationships
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Meeting Owner Expectations

• An accurate, reliable 
method of measuring 
energy use

• A method of quantifying 
expectations

• Clear understanding of 
expectations
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Meeting Owner Expectations

• Using ASHRAE Level 1 
Energy Audit for ‘In 
Operation’
– Preliminary Energy 

Assessment (PEA)
– Space Function Analysis
– Pre-assessment interview
– Site visit
– Exit interview
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Meeting Client Expectations

• Preliminary Energy 
Assessment

• Space Function 
Analysis

Name of Space Space Use 
Type*

Gross 
Floor 
Area

Weekly 
Operating 

Hours

Weeks/
Year

# 
Occupa

nts
# PCs Principal 

Lighting Type
Principal HVAC 

Type

% of 
Spaces 
Heated

% of 
Spaces 
Cooled

Basement
Electrical Utility 375 16/7/365 52 0 0 Fluorescent VAV 100 100

Mechanical Utility 2720 16/7/365 52 0 0 Fluorescent VAV 100 100
Elevator Equipment Utility 125 16/7/365 52 0 0 Fluorescent VAV 100 100

Other Utility 275 16/7/365 52 0 0 Fluorescent VAV 100 100

First Floor
100/101 Vestibule 220 16/7/365 52 Variable 0 Fluorescent VAV 100 100

102 Office 175 16/7/365 52 1 1 Fluorescent VAV 100 100
103 Office 120 16/7/365 52 1 1 Fluorescent VAV 100 100
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Meeting Client Expectations

• Building a relationship 
with the O & M staff
– Pre-assessment 

interview
– Site visit
– Post-assessment 

interview
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Meeting Client Expectations

• Interview topics
– Equipment condition
– Maintenance protocols
– O & M issues
– Planned improvements
– Maintenance obstacles
– Indoor Air Quality problems
– Persistent comfort problems
– Excessive maintenance items
– Planned upgrades
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Meeting Client Expectations

• Low Cost – No Cost 
Energy Efficiency 
Methods (EEMs)
– Easy solutions with a 

quick payback
– Problems the owner 

wasn’t aware of
– Potential areas of risk 

in relationship building



ASHRAE  Building EQ

Meeting Client Expectations

• EEMs provide direct, 
immediate benefit
– Piping not insulated
– Holes in ductwork
– Equipment not 

balanced
– Dampers not working
– Improper set points
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Meeting Client Expectations


		Suggested Energy Savings Measures by Category:



		Envelope Suggestions

		Cost Range

		Payback



		1A. Building envelope commissioning every 3 years

		$1,000 - $5,000

		1-4yrs



		2A. Consider installing high albedo roof when roof needs to be replaced (differential cost)

		$25,000

		5-10yrs



		3A.

		 

		 



		Lighting/Daylighting Suggestions

		Cost Range

		Payback



		1B. Replace light bulbs in can lights with LED's

		$500 - $1,000

		1-4yrs



		2B. Change light controller from manual switches to occupancy sensors where applicable

		$1,000 - $5,000

		1-4yrs



		3B. Upgrade all exit lights to LED

		$1,000 - $1,500

		1-4yrs



		4B. Install lighting controls so individuals can vary light levels within their space

		$2,000 - $5,000

		5-10yrs



		5B. Consider installing daylighting controls on offices on exterior walls

		$2,000 - $5,000

		1-4yrs



		6B. 
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Meeting Client Expectations

• Addressing IAQ and 
human comfort issues
– Increased productivity
– Decrease in 

absenteeism
– Greater job 

satisfaction
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Increasing Motivation

• How does Building 
EQ motivate energy 
conservation?
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Increasing Motivation

• You are given $50 
and must decide 
between two options:
– Option #1 – All or 

nothing gamble – 40% 
chance you keep $50 
and 60% chance you 
will lose everything

– Option #2 – You keep 
$20

• You are given $50 
and must decide 
between two options:
– Option #1 – All or 

nothing gamble – 40% 
chance you keep $50 
and 60% chance you 
will lose everything

– Option #2 – You lose 
$30

Experiment conducted by Bernedetto de Martino

Presenter
Presentation Notes
In the first scenario, most people pick Option #2“A bird in the hand is worth two in the bush”In the second scenario most people pick Option #1
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Increasing Motivation

• Humans are wired to 
“herd” together
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Increasing Motivation
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Increasing Motivation

• Using Building EQ to 
motivate energy 
conservation
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Conclusion

• Building EQ is a 
powerful energy 
management tool
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Darryl
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