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Tune-Ups for Clean Buildings

Your Participation

Join audio:

• Choose “Telephone” and dial using the 
information provided

OR

• Choose “Mic & Speakers” to use VoIP

Questions/comments:

• Submit questions and comments via the 
Questions Panel throughout the webinar

• Q&A will be held after the presentation

Recording

• This webinar is being recorded and will 
appear within a few days at

http://www.energy.wsu.edu/PublicFacilitiesSupport/ResourceConservation

Clean Buildings: Tune-Ups

http://www.energy.wsu.edu/PublicFacilitiesSupport/ResourceConservation
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Thank you to Neil Bavins for developing the webinar series! 



Clean Buildings: Tune-Ups

• Efficiency Through the Clean Buildings Performance 

Standard (CBPS) 
– 3/30/21

• Tune-ups for Clean Buildings
– 4/21/21, 11:30 am

• Energy Management Plans for Clean Buildings
– 5/19/21, 11:30 am

• Operations & Maintenance for Clean Buildings
– 6/9/21, 11:30 am

registration and past webinars: 
http://www.energy.wsu.edu/Public
FacilitiesSupport/ResourceConserva
tion.aspx

Clean Buildings – Getting to Efficiency 
Webinar Series

4

http://www.energy.wsu.edu/PublicFacilitiesSupport/ResourceConservation.aspx
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What is not Covered 
in this Webinar Series

• Compliance Path Details

• Early Adopter Incentive Program

Please keep your questions to the topic 
of this webinar
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Requirements of the 
Clean Buildings Performance Standard

• Energy Management Plan (EMP) 

• Operations & Maintenance (O&M) Program 

• Compliance through one of these performance metrics:

• Meet energy use intensity target (EUIt) 

• Implement all cost-effective energy efficiency measures
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https://www.commerce.wa.gov/growing-the-economy/energy/buildings/

• Links to legislation and reference standards

• Early Adopter Incentive Program

• Determining if your building must comply

• Steps to comply

• Personnel roles

• Resources and support links

• Links to ENERGY STAR Portfolio Manager and other trainings

• Building owner portal (to come)

• Clean Buildings Live Q&A Session:

• May 4 at noon

• Go to Commerce webpage for link

WA State Dept of Commerce
Clean Buildings Web Page
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Contact your utility – they 
may have resources and 
incentives to help comply 
with the Standard

https://www.commerce.wa.gov/growing-the-economy/energy/buildings/
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Learning Objectives

• Why a building tune-up is a great starting point for CBPS 
compliance

• Components of a tune-up

• Strategies for an effective tune-up

• Energy efficiency measures in a tune-up

Q & A: Please submit questions in the question box – we’ll answer 
after the presentation
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City of Seattle Tune-up Objectives

• Gather building and system data (characteristics)

• Validate data in Energy Star Portfolio Manager

• Analyze energy use

• Identify and implement O&M energy conservation measures

• Recommend potential energy efficiency projects
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• Gather building and system data (characteristics)

• Validate data in Energy Star Portfolio Manager

• Analyze energy use

• Identify and implement O&M energy efficiency measures

• Recommend potential energy efficiency projects

• Calculate EUI target

• Document Energy Management Plan 

• Document O&M tasking and program plan

• Implement and document O&M program for at least a year

Tune-Up for Clean Buildings Objectives
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Tune-Up for Clean Buildings Objectives

• Document and Implement Energy Management Plan

• Gather building and system data (characteristics)

• Identify O&M tasking and program plan

• Calculate EUI target

• Validate data in Energy Star Portfolio Manager to generate WNEUI

• Analyze energy use

• Identify and implement O&M energy conservation measures

• Recommend potential energy efficiency projects

• Implement and Document O&M Program for at least a year
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Start by Gathering Data

• Age, construction type and 
insulation

• Space use and square

• Occupancy and occupant 
schedules

• Operating schedules and 
set points

• Heating, cooling and 
ventilation systems

• Lighting systems

• Domestic hot water systems

• On site renewables

• Other significant energy uses

Strategies for a Successful Tune-up
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Gather documentation and review prior to site assessment

Mechanical, Electrical and 

Plumbing plans
Building plans
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• Tenant spaces and building zones

• Tenant schedules and set points

• Document key performance indicators (KPI’s)
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• HVAC equipment list
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• Air balance

• Commissioning reports
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• Maintenance tasking or vendor maintenance agreements

• Does the building have service logs? Will indicate current 
O&M program effectiveness and documentation
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• Verify Space use 
type, area

• Verify utility 
meters

• Verify data 
download from 
utilities

Validate ESPM Data
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Validate ESPM Data

• Run Data 
Quality 
Checker tool 
in ESPM

• Use ESPM 
Metrics to 
benchmark 
building 
(CBPS sec. 5)
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Use ESPM Goals to 
Identify Financial Benefits and Evaluate Metrics
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Calculate CBPS Energy Target

• Energy Use Intensity Target (EUIt) method in CBPS Section 7 
and Annex Z

• Compare current Weather Normalized Energy Use Intensity 
(WNEUI) with EUIt

• WNEUI at or below EUIt: develop EMP and O&M Program documentation

• WNEUI above EUIt: pursue O&M efficiency measures

• WNEUI 10 to 15 above EUIt: likely need some capital projects, Asset Score or audit 
might help identify priorities

• WNEUI more than 15 above EUIt: qualifies for Early Adoption Incentive Program

WNEUICBPS EUIt
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Energy Analysis-High Level

• Look for anomalies-such as high month

• Look for seasonal use-heating or cooling dominated

• Estimate fraction for space heating

• Use lowest monthly readings to approximate baseline

• Estimate fraction for space cooling
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Energy Analysis

• Consider annual water use

• Domestic hot water

• Cooling towers

• Plumbing leaks

• Irrigation or water features

• Not energy savings, but savings may help offset cost of other 
measures

• Water cost savings may also result in sewer cost savings
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Energy Analysis
• Plot kWh/day (and Therms/day) against HDD and CDD

• Degreedays.net

kWh/day

HDD

3 Years

CDD
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Energy Analysis

• Identify magnitude of seasonal effects

HDD

kWh/day
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Energy Analysis

• Trendlines help interpret direction and need to identify factors

kWh/day 

Trending up

HDD

kWh/day
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Energy Analysis

Cooling-Small

but increasing

kWh/day

CDD

Difference 

in fall use



Clean Buildings: Tune-Ups

28

Est. Baseline (1,300 kwh/day)

= (fan + lights + plugs + water ht + elevator) x hrs.

Meter Baseline (approx. 2,000 kWh/day) 

Why 50% higher?

Energy Analysis
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CoolingHeating
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CoolingHeating
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Additional Energy Analysis

• If available, review interval data for several weeks to see 
load throughout the day and night

• Compare Electric Load Factor (ELF) to Occupancy Factor (OF)
• ELF = Lowest avg. daily use (kWh)/lowest daily demand (kW) x 24 (h)

• OF = Weekly occupied hrs./24 x 7

• Higher ELF indicates high after hours use

• Commercial analysis software may also be useful
• Energy Management Information Systems: A Selection Guide for Resource 

Conservation Managers 
http://www.energy.wsu.edu/Portals/0/Documents/SelectionGuide_for_RC
Ms-WSUEP19.pdf

http://www.energy.wsu.edu/Portals/0/Documents/SelectionGuide_for_RCMs-WSUEP19.pdf
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Tune-ups Are Often an Iterative Process

Revise 
Operation

Energy 
Savings

Occupant 
Feedback

Revise 
Operation

Document 
Change
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• Tune-up is a great process to get familiar with the building 
occupants, systems and operation

• Consider a team approach
• Divide work by system type

• Assume it may take several rounds
• Adjustments to get maximum savings from the Tune-up

• To complete documentation for Energy Management Plan and 
O&M Program

Strategies for a Successful Tune-up
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Interview engineer or property manager before walk thru:

• Current deficiencies? 

• Deferred maintenance?

• Recurring comfort complaints?

• Design problems?

• Document details

Strategies for a Successful Tune-up
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• Once onsite continue data collection needed for Energy 
Management Plan (section 5) and O&M Program (section 4)

• Confirm HVAC equipment list or create new

• Lighting schedule

• Current O&M activity and effectiveness. Document deficiencies

• Document Current Conditions for Key Performance Indicators: 
• Temp range-by space use/tenant

• Lighting levels

• Ventilation rates for different spaces: Office, restrooms, conference 
rooms

Strategies for a Successful Tune-up
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• Escort by someone familiar with the facility

• HVAC tech than maintains is ideal

• Confirm equipment can be shut down for safe inspection

• Don’t forget to turn back on!

• Documents to have with you

• Building plan with room numbers (small copy) to document lighting 
levels and other issues

• HVAC and DHW equipment lists with locations

• Targeted EEM list by system type: HVAC, lighting, domestic hot water, 
etc.

Strategies for the Site Assessment Walk Thru
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• Worksheet for each system type to document findings: 

Strategies for the Site Assessment Walk Thru
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Strategies for the Site Assessment Walk Thru

• Worksheet for each system type to document findings: 



Clean Buildings: Tune-Ups

39

• Light meter to check 
lighting levels

Tools for the Site Assessment Walk Thru
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• Water flow test bag -
Seattle Public Utilities 
(free)

Tools for the Site Assessment Walk Thru
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Tools for the Site Assessment Walk Thru

• IR/probe thermometer

Smart Buildings Center 
has a tool lending library! 

https://www.smartbuildingscenter.org/tool-library/

https://www.smartbuildingscenter.org/tool-library/
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Tools for the Site Assessment Walk Thru

• Handheld CO2 meter to spot check 
ventilation rates 
• Confirm economizer position or if DOAS!

• Lots of buildings are over ventilated

• Look for 700-1,000 ppm

• Lower than 700 ppm may indicate 
over-ventilation

• If occupancy varies demand control 
ventilation using CO2 sensors may be a 
good small project efficiency measure

https://www.smartbuildingscenter.org/tool-library/
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HVAC Maintenance Efficiency Measures

• Indoor and outdoor coil 
cleaning

• Air Filters: Check if clean, fit well, 
note type and MERV rating
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HVAC Maintenance Efficiency Measures

• Heat exchangers 

• Shell and tube

• Plate and frame

• Cooling towers and fluid coolers
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HVAC Maintenance Efficiency Measures

• Dirty air-cooled motors

• Worn belts and sheaves
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HVAC Maintenance Efficiency Measures

Economizer dampers and 
actuators

Economizer Intake Screen
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HVAC Maintenance Efficiency Measures

• Duct and pipe leakage

• Duct and pipe insulation and vapor barriers

Valve Insulation Jacket Removed Pipe Insulation Not Replaced After 
Expansion Tank Replacement



Clean Buildings: Tune-Ups

49

HVAC Maintenance Efficiency Measures

• Boiler Tune-up/combustion efficiency
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HVAC Operations Efficiency Measures

• HVAC schedule 

• Use of intelligent recovery and shut down (coasting)
• Including lockout of OSA during warm up

• HVAC occupied and unoccupied set points and dead band

• HVAC sensor calibration
• Space and supply air and water temperature

• CO2 sensors

• Outdoor temperature lockout for boiler and chillers



Clean Buildings: Tune-Ups

51

HVAC Operations Efficiency Measures

• HVAC reset 
schedules

• Boiler supply water 
temp. reset

• Chiller supply water 
temp. reset

• VAV discharge air 
temp. reset

• Economizer operation

• Sensible vs enthalpy

• Integrated operation



Clean Buildings: Tune-Ups

52

Lighting Conservation Measures

• Are Lighting levels appropriate for space use?

• Lighting Design Lab lighting levels reference:
https://www.lightingdesignlab.com/sites/default/files/pdf/Footcandle_Lighting%20Guide_Rev.072013.pdf

• Occupancy sensor operation

• Daylight sensor operation

• Outdoor lighting control

• Lighting schedule controls & time clocks

• ID/document inefficient lighting for 
replacement: • Incandescent

• Higher wattage fluorescent

• Metal Halide

• Low Pressure Sodium

https://www.lightingdesignlab.com/sites/default/files/pdf/Footcandle_Lighting%20Guide_Rev.072013.pdf
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Domestic Hot Water Efficiency Measures

• DHW set point 
• 120 F recommended in most applications

• DHW circulation pump timer settings
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Water Efficiency Measures

• Low flow faucet aerators 
• 0.5 gpm

• Low flow shower aerators
• 1.5 gpm

• Water leaks: 
• Under sinks

• Pumps

• Pipe fittings

• Equipment connection
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Water Efficiency Measures

• Boiler blowdown

• Cooling tower conductivity meter and blowdown
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Building Envelope Efficiency Measures

Ceiling or roof insulation
–Repair disturbed

–Look for opportunities to 
increase (re-roofing)

–Disturbed or missing insulation 
on ceiling between parking and 
floor above

Weather-stripping for 
windows and doors
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Tune-ups Are Often an Iterative Process

Revise 
Operation

Energy 
Savings

Occupant 
Feedback

Revise 
Operation

Document 
Change
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Review

A clean building tune-up is a great way to get started

• Establish, update and validate Energy Star profile

• Analyze energy use to identify trends and areas for investigation

• Gather O&M documentation and verify during site visit(s)

• Interview staff and gain better understanding of building operations

• Prepare for and carry out on-site assessment(s)

• Implement O&M-related energy conservation measures 

• Develop a list of potential energy saving projects

• Begin building the Energy Management Plan and O&M Program
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30 minute Q&A starting now
Please submit your questions to the question box

Next webinar:
Energy Management Plans for Clean Buildings

5/19/21, 11:30am
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Thank You

This project was supported in part by Grant No. DE-
EE0008296 awarded by the U.S. Department of Energy, 
Energy Efficiency & Renewable Energy Office. Points of view 
in this document are those of the author and do not 
necessarily represent the official position or policies of the 
U.S. Department of Energy, Energy Efficiency & Renewable 
Energy Office. 

Grant funds are administered by the Washington State 
Energy Office, Washington State Dept. of Commerce
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WSU Energy Program
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Katherine Morgan
ArchEcology
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Thank you to Neil Bavins for helping develop the webinar series
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