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What we’re going to cover:

• Energy Auditing 101
– Why?
– ASHRAE Level 1,2,3
– What are the Barriers?
– What are the Opportunities?

• The PowerShift Incentivized Audit Service 
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Why?

An energy audit is the first step
and

the method to define your next steps
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for example:

15% 
Electric
Reduction

26% Gas
Reduction

$4,300,000
$730,000 
savings per 
year!!

$3,570,000
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Why?

An energy audit is the first step
and

the method to define your next steps

Improve operational efficiency
and

save money!
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The Numbers…

$1,600,000 
per year in 
positive cash 
flow!
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Energy Auditing

Preliminary
Energy-Use

Analysis

•Calculate kBtu/ft2, $/ft2
•Benchmarking
•Compare to similar
•Compare to historical
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Preliminary Energy-Use Analysis



12

Preliminary Energy-Use Analysis
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Preliminary Energy-Use Analysis
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Preliminary Energy-Use Analysis
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Preliminary Energy-Use Analysis
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Preliminary Energy-Use Analysis

???
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Preliminary Energy-Use Analysis
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Energy Auditing

Preliminary
Energy-Use

Analysis

• Calculate kBtu/ft2, $/ft2
• Benchmarking

• Compare to similar
• Compare to historical

Level 1
Walk-Through

• Rough costs and savings for energy 
efficiency measures

• Identify Capital projects
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Energy Auditing

Preliminary
Energy-Use

Analysis

• Calculate kBtu/ft2, $/ft2
• Benchmarking

• Compare to similar
• Compare to historical

Level 1
Walk-Through

• Rough costs and savings for energy efficiency 
measures

• Identify Capital projects

Level 2Level 2
Energy Survey 

&
Analysis

• End-use breakdown
• Detailed analysis
• Cost & savings for energy efficiency measures
• O&M changes
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End Use Breakdown

Internal Equipment
(computers, lamps, printers, coffee 
pot, anything you plug into the wall)

Space Cooling

Space Heating

Lights

Domestic Hot Water

Fans & Pumps
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End Use Breakdown

Fans & Pumps 16%

Domestic Hot Water 2%

Lights 9%

Space Cooling 9%

Internal Equipment 15%

Space Heating 43%
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End Use Breakdown

Natural Gas ($)

Fans & Pumps 16%

Domestic Hot Water 2%

Lights 9%

Space Cooling 9%

Space Heating 43%

Electric ($$$) Internal Equipment 15%
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Energy Auditing

Preliminary
Energy-Use

Analysis

• Calculate kBtu/ft2, $/ft2
• Benchmarking

• Compare to similar
• Compare to historical

Level 1
Walk-Through

• Rough costs and savings for energy efficiency 
measures

• Identify Capital projects

Level 2Level 2
Energy Survey 

&
Analysis

• End-use breakdown
• Detailed analysis
• Cost & savings for energy efficiency measures
• O&M changes

Level 3
Detailed Survey 

& Analysis

• Refined analysis
• Additional measurements
• Hourly simulation
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From ASHRAE:
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Lots of information
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Results

• What numbers matter to you?
• What do you need to take this to the next 

step?
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Results

Measure 
# Measure Description

Electric 
Savings Project Cost Electric 

Payback Incentives Natural Gas Savings Cost After 
Incentives

Total 
Savings

Payback after 
Incentive Financials

kWh/yr kW/mo* $/yr  $  Years  $  dth/yr Other $/yr $  $/yr  Years NPV IRR
1 Controls Upgrades 823,200  162  $69,884  $269,475  3.9 $41,560  0  0.0 $0  $227,915  $69,884  3.3 $       339,455  32%
2 Variable Primary Flow Pumping 216,800  39  $19,066  $78,125  4.1 $14,060  0  0.0 $0  $64,065  $19,066  3.4 $       195,494  33%
3 VFD Chiller Retrofit (1st Chiller) 780,800  125  $64,488  $395,000  6.1 $50,640  0  0.0 $0  $344,360  $64,488  5.3 $       533,562  22%
4 VFD Chiller Retrofit (2nd Chiller) 775,700  153  $65,812  $380,000  5.8 $50,310  0  0.0 $0  $329,690  $65,812  5.0 $       566,256  23%

Project Totals 2,596,500  479  $219,250  $1,122,600  5.1  $156,570  0 0 $0  $966,030  $219,250  4.4 $    2,018,779  26%

Annual Energy and Cost Savings Payback with Incentive

Peak 
Demand 
Savings 

(kW)

Electricity 
Savings 
(kWh)

Gas/Fuel 
Savings 
(therms)

 Total Cost 
Savings 

 Measure 
Cost 

 Potential 
Utility 

Incentive 

Measure 
Life 

(years)

 Net 
Measure 

Cost 

IRR (over 
Life of 

Measure)
NPV*

Simple 
Payback 

(yr)

EEM-1 Replace Incandescent Lamps with CFLs 7.6            15,245       -            1,906$       1,875$       545$         
3

1,330$       132% 3,958$       0.7            

EEM-2 Reduce Pressure Setting on Pneumatic 
Compressor

-            2,312        -            206$         -$          -$          
3

-$          N/A 571$         -            

EEM-3 Install VFD on Tenant Condenser Loop Pump to 
Reduce Flow

19.0          163,872     -            25,188$     17,386$     13,110$     
10

4,276$       589% 200,021$   0.2            

EEM-4 Install VFD and Implement Demand-Controlled 
Ventilation for AHU-1

-            12,448       423           2,290$       11,136$     1,418$       
10

9,718$       20% 8,855$       4.2            

EEM-5 Install CO Sensors and VFD to Control Garage 
Exhaust Fan

18.8          48,948       -            8,811$       25,616$     3,916$       
10

21,700$     39% 49,762$     2.5            

EEM-6 Add Hot-Water Resets Control and Install 
Condensing Boiler

-            44,838       17,203       25,274$     102,511$   20,790$     
20

81,721$     31% 261,758$   3.2            

EEM-7 Replace Garage HPS Fixtures with LED Fixtures 
with Integrated Motion Sensor

6.8            29,854       -            4,114$       29,598$     2,174$       
15

27,423$     12% 18,316$     6.7            

EEM-8 Repair Economizers on All Air Handlers 5.0            22,342       -            2,904$       12,864$     2,511$       
5

10,354$     12% 2,577$       3.6            

Measure 
Number Measure Description
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Real Numbers: Hospital

Air 
Balance 

Recommissioning II 
& Zonal Scheduling

Recommissioning I 
& Central Plant

Audit

Total Utility Use
$210,000 
savings per 
year!

1.2 year 
payback
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Higher Ed
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Some Interesting Details: Higher Ed

Air 
Balance 

$12,000 
savings per 
year!

1.0 year 
payback
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Luxury Condominium

Air 
Balance 
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Government

Air 
Balance 
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Medical Manufacturing

Air 
Balance 
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Casino

$288,000 
savings to 
date

1.0 year 
payback
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Casino #2

Air 
Balance 

Audit predicted 
$437,000 per year

$599,000 measured 
savings per year
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Let’s Get Started!!!
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Barriers

• Competition for Money
• Attention
• Risk
• Trust
• Financials
• Split Budgets



39

How can they be overcome?
• Dedicated Energy Efficiency Budget
• Internal Champions
• Culture

– Build EE into existing capital or maintenance 
projects through added budget or adding 
performance goals 

• Risk
– Start small and prove it
– Education
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What are the opportunities?

• Building Envelope
• Lighting

– Upgrades and Control
• HVAC

– Equipment Repair and Upgrade
– Part Load Operation (CV to VAV, VFDs, etc)
– Systems Approach

• Controls – Upgrades and Optimization
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Resources

• ASHRAE EEMs to Consider
– www.ashrae.org/PCBEA

• International Energy Agency
– Holistic Assessment Toolkit
– http://www.ecbcs.org/annexes/annex46.htm

• Washington State University Energy 
Auditor Checklist

• DOE Better Buildings
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NV Energy can help:

• The PowerShift Incentivized energy audit 
program
– Discover and document opportunities - give 

you the numbers you need.
– NV Energy may pay for 50% of the cost up to 

$15,000.
– Measures eligible for higher cost cap
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Casino

Air 
Balance 
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Jane Guyer, PE, LEED AP
Principal Engineer, ETC Group, LLC
jguyer@etcgrp.com
801-232-0883


