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Efficient and Healthy Schools Campaign Webinar

Welcome! 

■ Agenda is in the chat

■ Webinar is being recorded

■ All attendees are muted during this webinar

■ Please enter questions into the chat - they will be 

answered during the question and answer session 

toward the end

■ We will send out the slides and presentation one 

week after the webinar
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Today’s Webinar, Summary Agenda

■ Campaign Introduction – Rengie Chan, Berkeley Lab

■ Campaign recognition program awardees presenting:

■ Best in Class: Greenville County Schools, Bill Knight, Director of 

Energy Management

■ kW Engineering - James Donson, Director

■ Question and answer session, moderated by Rengie Chan
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Efficient and Healthy Schools Campaign

The campaign aims to engage K-12 schools 
to improve energy performance and indoor 
air quality, with a focus on practical 
solutions involving HVAC and other 
technologies to reduce energy use and 
carbon emissions. This campaign is led by 
the U.S. Department of Energy with 
technical support from Lawrence Berkeley 
National Laboratory.

Organizing partners: 
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Recognition Program: 2021 Round One

The Efficient and Healthy Schools 
Campaign aims to recognize schools and 
school districts that have implemented 
exemplary solutions involving HVAC 
upgrades and other approaches to reduce 
energy costs, and improve energy 
efficiency and indoor air quality. 

https://efficienthealthyschools.lbl.gov/recognition



Efficient HVAC for IEQ

■ Schools and school districts that use technical 
specifications for HVAC retrofits, upgrades, and 
replacement, resulting in reduction in energy costs 
and improvements in energy efficiency and indoor 
environmental quality (IEQ).

■ Best-in-class applicants provided detailed design and 
technical specifications to ensure that HVAC meet 
outside air and other requirements for good indoor 
air quality.

■ Included high-performance filtration specifications.

■ Trending of CO2 data to verify ventilation. 

efficienthealthyschools.lbl.gov



4

Recent Survey (Oct-Dec 2021) of 88 School Districts 

■ Looking ahead, is your school district planning to implement additional ventilation and 
filtration strategies, or make other building changes, to support in-person instruction during 
the pandemic? Check all that apply. 

https://www.usgbc.org/resources/managing‐air‐quality‐during‐pandemic‐how‐k‐12‐schools‐addressed‐air‐quality‐second‐year

Yes

HVAC upgrade 56%

HVAC replacement 49%

CO2 monitoring 41%

HVAC assessment to verify outdoor air ventilation 27%

Modify air distribution 27%

NA / No work being planned at this point 27%

IAQ monitoring of other air pollutants (e.g. particles) 25%

Upgrade to higher MERV air filters 25%

Adding mechanical ventilation 19%

Install in‐room (including portable) air cleaners w/ HEPA filters 15%
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ESSER III – Planned Spending

■ Currently (July 2022), tabulated by 
category over $83 billion in planned 
spending for 5,000 districts covering 74% 
of US K-12 public school enrollment.

■ 42% districts with planned spending on 
HVAC

■ Average planned spending around $5.2M

efficienthealthyschools.lbl.gov

https://info.burbio.com/esser‐iii‐spending/

https://www.future‐ed.org/financial‐trends‐in‐local‐schools‐covid‐aid‐spending/



HVAC Design and 
Construction Standards

Efficiency and IEQ Hand in Hand



Topics to Cover

 HVAC Standards and Specifications

 Testing and Balancing

 Commissioning



Greenville County Schools

 Largest school district in SC, 44th largest nationally with 77,000 students

 Nearly 5,000 teachers, 9,000 employees

 95 schools, 19 centers and offices

 800 sq. miles, 3,000 acres 

 13,000,000 sq. ft.

 $800M General Fund Budget

 Average age of building stock is 17 years



Greenville County Schools

 2002-2010 building program

 Genesis of current construction standards

 Facilities Design Guide

 Consensus approach to standardization 
and minimum requirements



Facilities Design Guide

 Systematic approach for project delivery 

 Predictable results

 Standard HVAC Systems and equipment

 Most financial / pre-design decisions already made

 Increased staff knowledge and operation



HVAC Specifications &
Project Delivery Requirements

•Calcs
•Zoning
•Schematics

Loads •Equipment
•ArrangementSystem

•Ductwork
•OSA
•Performance

Details



HVAC System
Standard Features

 DOAS – Dedicate Outside Air Systems

 Decouples ventilation air

 Low dewpoint (dry sponge)

 High Efficiency central equipment

 Heat recovery – airside, waterside

 Economizers, air and water



HVAC System
Design Requirements

 Limits on noise

 Fan and pump performance parameters

 DDC Sequences of Operation Standardized and based on ASHRAE Guideline 36 
– High-Performance Sequences of Operation for HVAC Systems

 Review of ductwork, piping pressure losses and building air balance



IEQ Features

 Sloped SS Drain pans

 No duct liners liner

 CO2 points

 Filters / cleaners

 Based on Std 62 – do the math (all of it)

 Construction IAQ requirements

 Designed for maintenance – clearance, access, training



Testing, Adjusting
and Balancing

 Essential part of project completion (code requirement)

 Firm selection based on qualifications

 Owner furnished! – holds construction contractor and engineer accountable

 Put through all modes of operation

 Correct deficiencies

 Maximize comfort, minimize energy

 Documentation of system performance for closeout.



Systems Commissioning 
 Firm selection based on qualificatons

 Owner furnished! – holds construction contractor and engineer accountable

 Engage pre-design to develop Owner’s Project Requirements (OPR)

 Most critical part of project closeout
 Compiles all O&Ms, as-builts, submittals, training

 Simplifies document management



kW

Healthy Efficient 
Schools

HVAC Retrofit Best Practices

July 12, 2022
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Agenda

▪ Tips for Project Success

▪ Tips for High Efficiency Projects

▪ Tips for Ventilation and IAQ

2



kW

Tips for Project 
Success

3



kW

Scope Your Project

• What exactly do you need?
• Start with how many of what, then flesh it out 

from there

• Put yourself in the installer’s shoes

• Gather your resources
• Humans!

• Past documents

• Funding

• Decide how you will proceed
• Design Bid Build

4
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Build Your Team

• Figure out who will help you be successful

• Who knows the facilities and occupants?

• Who has the technical expertise?

• Who can get the money to fund the project?

• Fill in the gaps on the bench

• Kick off the project with your team

• Introduce the team, identify responsibilities

• Review the scope together, solicit feedback

• Chart the path from this meeting to completion

• Bring in your commissioning provider as 

early as possible

5
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Document, document

• As you refine your project and design, document 
intermediate findings

• Owner’s Project Requirements (OPR)

• Basis of Design (BOD)

• Documentation of this sort helps in several ways

• Tracking progress and why decisions were made

• Staff/administration turn over

• Reviewing design documents or contractor bids

• Denote the most critical decisions to communicate 
with bidders & designers

• ‘Detailed details and specific specifications’

6
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Identify Efficiency & IAQ Improvements

• Don’t miss opportunities to spruce up 
your projects

• Review your options to improve your 
impact
• Review deferred maintenance needs

• Review industry advice for achieving your 
goals

• Integrated Systems Packages from LBNL

• Advanced Energy Design Guides from 
ASHRAE

• List your options and priorities

7
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Include Add-Alternates for Repairs

• Supporting hardware reused or reprogrammed 
during efficiency upgrades is often assumed to 
be functional, but could require repairs

• Work with your team to identify what common 
repairs you might encounter

• Ask vendors for unit pricing to repair these 
problems as add-alternates with their bid

• When found, the vendor has already provided 
unit pricing for demolishing, furnishing, and 
installing the new hardware
• Speeds up the change order process

8
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Give Your CxP a Seat at the Table

• Commissioning is…

• not just testing the system after installation

• a quality control process that begins at project inception

• Look for your CxP to provide input by…

• Translating “squishy” project goals into technical requirements

• Identifying conflicts and design issues that could lead to trouble down the line

• Reviewing submittals against the project (and their own testing) requirements

• Testing, troubleshooting, and verifying problems in the field

• Assembling the system manual and ensuring high quality training for site staff

9
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Tips for High 
Efficiency Projects

10
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Reach for Adjacent Systems

• During inception of the project, avoid putting on scope blinders

• Look for opportunities to address two needs at once

• Replacing your rooftop units? What shape is the roof in? How’s the roof deck 

insulation?

• Looking at new thermostats in classrooms? Are there lighting controls you can tie 

into? How about devices to control plug loads?

• Updating the cafeteria kitchen? How about water heater? Or the kitchen MAU?

• Look at the core of your project and then expand your view to encompass 

neighboring, up-steam/down-stream systems

11
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Integrated Systems Packages for Schools

• The Integrated Systems Packages (ISP) for Schools emphasize reaching out 

for adjacent systems!

• The ISP packages focus on discrete systems often the target for 

replacement

• RTUs, Boilers, Chillers, Cooling Towers, BMS Hardware/Software

• Highlights ancillary systems that could be included in the scope and 

• Identifies the critical technical requirements for achieve high efficiency 

and/or improved IAQ.

• Also provides some ballpark savings expectations for each package

12
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Require & Review Submittals

• Project submittals tell the stakeholders what their vendors will provide

• Reviewing the submittals against the bid requirements is critical to 

achieving your intended performance goals (energy & IAQ!)

• Who should review?

• Designer and/or consultant for the system

• System owner (typically facilities)

• Commissioning provider

• Provide constructive comments!

• What was found, what was required, why this needs a change, what change is needed

13
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Implement On-Going Commissioning

• New hardware is prone to early failure 
and lost savings potential if not properly 
maintained and monitors
• Particularly true for controls replacements or 

modifications 

• Consider adding on-going commissioning 
or automated fault detection to your 
projects
• On-going Cx tends to be more labor intensive, 

but captures a broader range of issues

• Automated fault detection catches “slam 
dunks”, but often comes with software 
licenses to maintain

14
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Tips for Effective
Ventilation & IAQ

15
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Ventilation & IAQ Basics

• Ventilation & indoor air quality (IAQ) are closely related

• IAQ is a measure of how clean the air is inside our buildings

• Ventilation brings in fresh outdoor air, improving the IAQ

• Strategies for improving IAQ in schools includes

• High filtration efficiency air filters and routine replacement of dirtied 

filters

• Well-designed ventilation systems, including

• Properly specified ventilation rates

• Locating air intakes away from contaminant sources

• Economizers with CO2 monitoring

16
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Dial-in Ventilation Requirements

• ASHRAE Standard 62.1 provides a procedure for determining 

ventilation requirements

• Based on people density, zone area, and the air distribution system itself

• Most installers are reluctant to do the ventilation calculations

• All projects involving ventilation should include updated 

ventilation calculations with work shown

• Newer control sequences track the people component separate from the 

area component to reduce ventilation when vacant

• Assumptions regarding air distribution system (including diffuser types) 

should be called out, just in case a substitution needs to be approved in the 

future

17
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Test and Balance Ventilation Systems

• Ventilation systems out of the box won’t be dialed 

in

• Testing and balancing (TAB) does the following

• Tests the behavior of the system as provided to the 

TAB contractor

• Balances and calibrates the system to provide the 

design flows

• Tests once again to verify its working as intended

• Adjusting setpoints and damper positions based 

on feel or experience is not sufficient to ensure 

proper ventilation

18
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Install High Efficiency Air Filters

• We generally follow ASHRAE guidelines, which suggest 

using MERV-13 filters in most HVAC applications

• Specify new hardware that can support MERV-13 filters

• Use caution when specifying MERV-13 filters on older 

equipment

• Possible reduction in the heating and cooling capacity due to 

less air flow

• Possible rise in fan energy use due to higher pressure drop 

across the filters

• Consider testing

• Make sure the filters are installed properly

19
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Use Construction Filters

• When you’re doing dirty messy work, make sure filters 

are installed in your units!

• Minimizes how much debris ends up in the ducts or in the 

coils of the unit.

• Construction filter quality not terribly important, a 

MERV-8 will get the job done

• If the space was previously occupied, leaving the old filters in 

place is fine, too

• Once the job is complete (including sweep up!), 

schedule filter replacement with your MERV-13

20
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Use Good Filter Maintenance Practices

• Treat your filters right
• Keep them a dry place

• Keep them sealed/covered

• Change filters every year
• Systems that run more often should get a twice-

yearly filter swap

• Make sure the filters are seated properly inside 
the air handler
• No gaps between filters 

• Orient filters per manufacturer labels

• Make sure the ends of the filters are flush with the 
end of the rack

21
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Calibrate your CO2 Sensors

• Calibrate your CO2 sensors to ensure they’re working accurately.

• Regularly review the CO2 trends

• If the CO2 reads are continuously elevated, check it with a known good meter 

• Consider replacing (or recalibrating the sensor if feasible)

• Consider whether an ambient CO2 sensor is absolutely necessary

• Schedule your recalibrations on the ambient sensor twice a year

• Shop around for the highest quality ambient CO2 sensor you can find

• Automated fault detection pairs very well with CO2 sensors

22



Q&A
Contact us at EHSC@lbl.gov

efficienthealthyschools.lbl.gov



Become a Participant or Supporter

■ Access technical assistance and resources on best 
practices, guidance, case studies, and webinars 

■ Campaign prioritize schools serving low-income 
communities and in rural areas 

■ Campaign participants can receive recognition for 
their exemplary efforts to improve energy 
efficiency and indoor air quality

■ Campaign supporters are encouraged to share 
and promote goals and benefits of efficient and 
healthy schools

efficienthealthyschools.lbl.gov
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News from Organizing Partners

■ Department of Education – Green Ribbon Schools

efficienthealthyschools.lbl.gov

https://www.ed.gov/news/press‐releases/schools‐districts‐and‐postsecondary‐institutions‐
honored‐2022‐us‐department‐education‐green‐ribbon‐schools
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News from Organizing Partners

■ USEPA Key actions outlined in the Clean Air in 
Buildings Challenge include:

– Create a clean indoor air action plan,
– Optimize fresh air ventilation,
– Enhance air filtration and cleaning, and
– Conduct community engagement, 

communication and education.

efficienthealthyschools.lbl.gov

https://www.epa.gov/indoor‐air‐quality‐iaq/clean‐air‐buildings‐challenge

https://www.epa.gov/system/files/documents/2021‐09/iaq_proven‐strategies_infographic.pdf
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News from Organizing Partners

■ ENERGY STAR Portfolio Manager – Certification Nation 2022

efficienthealthyschools.lbl.gov

https://www.energystar.gov/buildings/building_recognition/building_certification/certification_nation
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Campaign – Looking ahead

■ New recognition categories will be announced 
soon

■ Encourage participants to reach out to Campaign 
for technical assistance and resources

■ Examples toolkits from Better Buildings:
– Energy Savings Performance Contracting (ESPC) 

Toolkit
– Rooftop Air Conditioning Unit Evaluation 

Methodology
– K-12 Lighting Toolkit
– Smart Energy Analytics Campaign Toolkit 
– Low Carbon Technology Strategies Toolkit

efficienthealthyschools.lbl.gov

https://www.energy.gov/eere/buildings/financing‐efficient‐and‐healthy‐retrofits
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https://betterbuildingssolutioncenter.energy.gov/toolkits/rooftop‐
air‐conditioning‐unit‐evaluation‐methodology



Thank you!
Contact us at EHSC@lbl.gov
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