
© Facility Engineering Associates 2009

SESSION NO.: W3.24           WEDNESDAY, MARCH 11, 2009          ROOM NO.: 324 

Laurie Gilmer
Associate, Facility Engineering Associates, P.C.

Project Engineer, Facility Engineering Associates, P.C.
Gregory Hughel

What’s Your Score?
Benchmarking Energy Use
through ENERGY STAR®
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Outline

• Why is conserving energy important?

• Where are you now and how do you compare?

• How can you improve?
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Importance of Conservation

Factors encouraging the implementation of 
Energy Conservation Opportunities (ECOs)

• Global

• National/State

• Organizational

• Personal
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Importance of Conservation

Economic -

• Reduced operating costs

• Marketing Advantage

• Potential for Return of Investment

• Reduce costs Increase Profit

• Higher Asset Values
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Importance of Conservation

Economic -

• Increased Profit

↓ Occupancy Costs

↑ Tenant Retention

↑ Occupancy

↑ Rent Revenue
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Importance of Conservation

Economic -

• Increased Asset Values
↓ Occupancy Costs

↑ Tenant Retention

↑ Occupancy

↑ Rent Revenue

↑ Increased Cash Flow
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Importance of Conservation

Environmental -

• Prevent Pollution

• Emissions Reduction (i.e. CO2)

• Inefficient energy use excessive GHG 
emissions
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Importance of Conservation

Majority of carbon 
dioxide emissions 
from operations
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Importance of Conservation

.025
or

40 trees/ton

50 pounds/yearTropical Zone Trees

Tons per YearCO2 RemovalAbsorber

3.7 Million3.7 Million Tons of CO2 alone
(not including SOx, NOx, particulates, 

and heavy metals)

Coal Fueled Power Plant
(500 Megawatt Plant)

1.0Average U.S. Household of 2Waste Generation

8.1Average U.S. Household of 2Electricity Consumption

9.29.2 tons per year
(primarily Methane from effluent)

Mother Pig and her Piglets 

5 – 71 ton per 100 gallons of gasYour Car

.362 pounds/dayYou (average human)

Tons per YearCO2eq ContributionEmitter
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Outline

• Why is conserving energy important?

• Where are you now and how do you compare?

• How can you improve?
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Establishing A Baseline

EPA’s ENERGY STAR Portfolio Manager
• What’s It For?

– Standardized Metric of Energy Performance
– Compare Efficiency Across Country

(Scale of 1-100) 
– Normalize Energy Consumption 

• What Can it Do?
– Track Building/Facility Performance
– Assist with Achieving LEED Certification
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Establishing A Baseline
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Establishing A Baseline

As of  December 31, 2007 WB
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Establishing A Baseline

Energy Star Portfolio Manager

• Who can use it?
All buildings can use the tool

Certain types can benchmark similar buildings

Certain criteria must be met for rating 
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Establishing A Baseline

Energy Star Portfolio Manager

• Rating Criteria
– 50% GFA must be of a certain use type

– Operating characteristics criteria

– Energy Data



© Facility Engineering Associates 2009

Establishing A Baseline
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Establishing A Baseline

• Where is it?

On the web:  http://www.energystar.gov
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Establishing A Baseline

• How do I start?
- Gather data

- Create an account

- Add a facility

- Enter data
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• Location
• Year Built
• Building Type
• Spaces (office, parking)
• Floor Area
• Number of People
• Operating Hours
• Number of Computers
• Metering Data

www.energystar.gov

Gather Data
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Create An Account
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Add A Facility
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Enter Data - Space
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Enter Data - Meter
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Establishing A Baseline

Where are you now and how do you compare?



© Facility Engineering Associates 2009

Outline

• Why is conserving energy important?

• Where are you now and how do you compare?

• How can you improve?
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What’s Next ?
Set goals

Identify improvements

Create action plans
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How to Improve

• Based on Initial Rating

1 – 49 New equipment & best practices 

50 – 74 Best practices & equipment upgrades

75 – 100 Congratulations! Build on your success
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1. Make Commitment

2. Assess Performance

3. Set Goals

4. Create Action Plan

5. Implement Action Plan

6. Evaluate Progress

7. Recognize Achievements

How to Improve
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How to Improve

Energy Saving Initiatives

• Energy Audit

• Commissioning

• Energy Conservation Measures
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Measure Your Success
Total Building Energy Use (KHW)

1,000,000

1,200,000

1,400,000

1,600,000

1,800,000

2,000,000

2,200,000

2,400,000
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Total Building Energy Use (KWH)

How to Improve
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Establish a baseline

Conduct an energy audit

Implement measures

Verify implementation works

Organizational Goals Sustainability Objectives Initiatives Measures Targets Current Status

1.  Lighting retrofit project.
2.  Perform an energy audit.
3.  Purchase energy star products.

Decrease in energy 
consumption 20% Decrease

In
te

rn
al

 P
ro

ce
ss

es

3.  Simplify and streamline processes

4.  Effectively allocate resources to 
maximize utilization

1.  Become Carbon Neutral

2.  Decrease Water 
Consumption

3.  Achieve Energy Star 
Certification

4.  Decrease Waste

How to Improve
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How to Improve

Organizational Goals Sustainability Objectives Initiatives Measures Targets Current Status

1.  Lighting retrofit project.
2.  Perform an energy audit.
3.  Purchase energy star products.

Decrease in energy 
consumption 20% Decrease 10% Decrease

In
te

rn
al

 P
ro

ce
ss

es

3.  Simplify and streamline processes

4.  Effectively allocate resources to 
maximize utilization

1.  Become Carbon Neutral

2.  Decrease Water 
Consumption

3.  Achieve Energy Star 
Certification

4.  Decrease Waste
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How to Improve – Energy Audit

Source:  Portland Energy Conservation, Inc.

Energy Audit
• Examine a facility to identify opportunities to 

reduce energy consumption
• ASHRAE Energy Audit Levels

- Level 1 - Walk-through Analysis
- Level 2 – Energy Survey and Engineering Analysis
- Level 3 - Detailed Analysis of Capital Intensive Projects
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20-30 
Yrs3.4 Yrs$140,000$40,66731,771-N/AN/A

Replace (4) steam-to-hot water heat 
exchangers with gas-fired condensing-
type hot water boilers

4

Domestic Hot Water:

30 + Yrs3.1 Yrs$6,220$1,992N/AN/A0.17517,477
Install a hydrocumulator tanks and new 
controls and motors at (2) domestic cold 
water pressure booster pumps

3

Pump Controls and Accessories:

20-30 
Yrs5.6 Yrs3$360,0003$64,800333,3163N/AN/A36,5803B.  Replace burners and controls at all 

three low-pressure steam boilers3

20–30 
Yrs1.9 Yrs$120,000$64,80033,316N/AN/A36,580A.  Replace burners and controls at one of 

three low-pressure steam boilers (OR)

2
(OR)

Boilers/Controls:

20 + Yrs3.6 Yrs2$800,0002$223,000
2-N/A-1,953,315

2
B. Thermostats networked w/ central 
system

20 + Yrs3.5 Yrs2$600,0002$170,000
2-N/A-1,489,815

2A.  Stand-alone Thermostats

Install automatic thermostat control for 
each HVAC unit with:2

1
(OR)

HVAC Controls:

Capital Expenditures

Cost   
($/yr)

Nat. Gas. 
(Therms/ 

yr)

Water/ 
Sewer   

(kGal/yr
)

Peak 
Deman
d   (kW)

Electric 
Energy 

(kWh/yr)
ECM TitleECM 

No.

Estimate
d Project 
Lifetime 

(yrs.)

Simple 
Paybac
k  (yrs.)

1

Implementation 
Cost ($)

Annual Savings
High Rise

(Washington, D.C.)

How to Improve
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Benefits of Commissioning

• Improved Indoor Air Quality

• Increased Energy Efficiency

• Fewer Contractor Call-backs

• Fewer Occupant Complaints

• More Integrated Overall Design and Operation 
of Building System 

How to Improve - Commissioning
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How to Improve

Commissioning
• Commissioning 

Upon Installation
• Re-Commissioning

Documented Commissioning Done 
Previously

• Retro-Commissioning
No commissioning ever done

• Recommended Every 5 Years
California Green Action Plan of 2005

Typical Retro-Commissioning 
Costs $.27 - $.40/SF
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How to Improve
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How to Improve

• Verify and ensure fundamental building 
elements and systems are designed, installed, 
and calibrated to operate as intended.
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Commissioning
During Design Development Phase:
• Meet with Owner and Design Team
• Review the Owner’s Design Intent – what is the 

Owner trying to accomplish with the various systems?
• Review of Basis of Design – how are the building 

systems meant to operate? What are the governing 
parameters?

How to Improve
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How to Improve

Commissioning
During Construction Document Phase:
• Review Construction Documents

• Develop the Commissioning Plan

• Incorporate commissioning requirements into the 
Construction Documents
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How to Improve

Commissioning
During Construction Phase:

• Perform Commissioning

• Provide a Commissioning Report
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How to Improve

Commissioning Checklist
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How to Improve

Commissioning Typically includes: 
• HVAC – controls, ducts, piping, 

equipment

• Lighting – controls, fixtures, day lighting 
systems

• Power – normal, emergency

• Plumbing – piping, equipment
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How to Improve

Commissioning can include: 

• Building envelope – windows, insulation, roof 
systems

• Special systems – rain water harvesting 
systems, etc.

• Other advanced performance technologies
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How to Improve

Source:  Portland Energy Conservation, Inc.

Retro-Commissioning of 
Existing Facilities 
Typically…

• Costs $.27 - $.40 per SF
• 5-20% annual energy 

savings
• 0.5 to 2 year payback
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• Other Energy Saving 
Opportunities for Property 
Managers

Window Replacement

Window Film

How to Improve – Energy Saving Opportunities
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Energy Savings Via Window Replacement

$25,643$265,033$290,676Totals:

$8,5306,004$152,818107,542$161,348113,546

Natural Gas 
(therm)

$17,113309,100/ 144$112,2151,943,176/ 434$129,3282,252,276/ 578

Electricity 
(kWh/ kW)

CostEnergy/ 
DemandCostEnergy/ DemandCostEnergy/ Demand

Utility

Savings From Window 
Replacement

Proposed WindowsExisting Windows

How to Improve – Energy Saving Opportunities
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What Now?

• Benchmark Your Facility

• Determine Where You Stand

• Set Goals and Establish an Action Plan

• Evaluate Progress
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Questions


