HVAC Building Operations and IAQ at
Pandemic's “End”

Unraveling pandemic, policy, and other
guidelines
to understand HVAC best practices and
efficient buillding operations

Karen Janowitz, Program Manager — Washington State University Energy Program
Rebecca Sheppard, Sr. Project Manager — NEEC / Smart Buildings Center
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Objectives

e Share information on how others navigate the changes in HVAC
operations due the the pandemic

* Learn about different Indoor Air Quality guidelines and how they
intersect with Energy Efficiency goals
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NORTHWEST ENERGY
EFFICIENCY COUNCIL

Envisioning a World with Net-Zero Carbon Emissions [m]

NEEC's mission is to eliminate carbon emissions from building energy use through

market-based thought leadership, education, and advocacy.

Smart Buildings Center

A multi-functional energy efficiency
headquarters in Seattle, Washington. This

facility is a place to meet, train and access our

Tranl | andino | ihrarn:

NEEC PROGRAMS

Tool Lending Library

Diagnostic tools for short term loan available
to building owners, managers and energy
service professionals in Washington and
Oregon.

CERTIFICATION

Building Operator Certification

A training program that offers facilities
personnel skills and knowledge to transform
workplaces to be more comfortable, energy-

efficient and environmentally friendly.

www.neec.net/programs/

Technical support

2 Technical Assistance Helpdesks
The Clean Buildings Performance
Standard Helpdesk
The K-12 Ventilation & Indoor Air
Quality Helpdesk




WSU Energy Program

* Self-supporting department within Washington State University based in
Olympia

* This presentation is part of the Resource Conservation Management
(RCM) Program

* Other programs: community solar, least-conflict solar siting, Washington
state energy codes (residential) support, green transportation education
and outreach, community energy efficiency, workforce development

https://www.energy.wsu.edu

SMART r
‘E‘Bmmmes ﬂ g/
I CENTER ),

Energy Program

WASHINGTON STATE UNIVERSITY



Nicole Laky
Facility Energy Program Manager
King County Metro Transit

MEAD Travis Bown

Jh“i‘L ST e e Director of Maintenance and Operations
' Mead School District

"% Washington State Luke Howard
Department of Building Performance Specialist
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. Washington State Department of Nancy Bernard
'. , H E A LT H School Environmental Health and Safety and Indoor Air Quality Program Manager

Washington State Department of Health
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Energy Impacts of "Pandemic Mode”
HVAC Operations

Nicole Laky, Facility Energy Program Manager
NLaky@kingcounty.gov

m King County

METRO

Moving forward together




* 60+ million passenger boardings per year

King County Metro

. * 115 Park & Rides and Transit Centers
Tra ns It * 12 Bus Bases & Support Facilities



Vehicle Maintenance

Operations/Dispatch
* Fuel & Wash
Bus Yard

Bus Bases




= = Making King County more
Climate & Equity Goals RESILIENT, SUSTAINABLE & EQUITABLE

Reduce building energy use (electricity + natural gas)*
° 12.5% by 2025
° 17.5% by 2030

Reduce fossil fuel use in existing systems*
° 20% by 2030
° 50% by 2040
* 80% by 2050

King County Metro

Inventory fossil fuel equipment and develop elimination plans A
Transportation 2021-2031

No new fossil fuel systems installed

November 17, 2021
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COVID-19 Impacts to HVAC*

Space Type Height of Pandemic

MERV 8 and/or 11 MERV 13 (where applicable)

Vehicle Maintenance 100% Outside Air (OA)  No change to OA

MERV 8 and/or 11 MERV 13 (where applicable)

Dlpte et Dl OA based on need + Periodic “flushes” of OA

Fuel & Wash (partially

Freeze protection only. No change
outdoor) P y g

Bus Yard (outdoor) No HVAC No change

* Varies by space and building. “Typical” operations shown here.
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Filtration & Ventilation Impacts

METRO

Energy
Goals/
Energy Budget
HVAC Operations | Pros Cons Impact Alignment
Higher Air = Improved indoor air = Increased maintenance costs for <1% YES
Filtration (e.g. quality materials and labor increase
MERV-13) * |ncreased ability to filter
wildfire smoke
Significantly = HVAC operations far = Extent of benefits unclear when 5% to NO
increased exceed code to occupants are unmasked and in close 40%
ventilation rates potentially reduce proximity increase
(e.g. periodic exposure to airborne = |nability to meet heating and cooling set
flushing or 100% contagions points in many areas
outside air) = Programming for HVYAC | = Increased smoke infiltration into bldgs.
systems already in place during wildfire events
= Increased wear and tear on equipment
= Substantially more difficult to meet GHG
reduction goals
kg King County




Energy Impacts of Ventilation Changes

Case Study: Atlantic-Central Operations Bldg

®* HVAC system in continuous operation throughout the
pandemic. No change in occupancy.

* Periodic “flushing” created need for additional
energy to heat more outside air

* ~20% increase in natural gas use = INCREASE in
greenhouse gas pollution

* Moves us farther away from achieving climate and
equity goals
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Energy Impacts of Ventilation Changes

Case Study: King County High Rise Office Bldg

®* HVAC system in continuous operation throughout the
pandemic. Very low occupancy.

* 100% outside air negated all savings realized from
2021 LED lighting project.

* ~70% increase in natural gas use
* No longer eligible for Energy Star Certification
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Healthy Indoor Air for Staff

Washington State Dept. of Health has emphasized the ventilation and air filtration
are not effective alone.

Masking + Distancing + Disinfection + Vaccination + Ventilation

None of these actions will eliminate risk completely. All have pros/cons that need
to be weighed against potential benefits to occupants.

Per CDC, overall transmission reduction from increased ventilation is less
likely to apply to people who are very close (e.g. face-to-face) to the
infectious source
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COVID-19 Impacts to HVAC*

Space Type Height of Pandemic Pandemic-impacted world (today)

Vil VI B e MERV 8 and/or 11 MERV 13 (where applicable) MERV 13 (where applicable)
100% Outside Air (OA) No change to OA No change to OA
MERV 13 (where applicable)
. ) MERYV 8 and/or 11 MERV 13 (where applicable) OA based on need
Ol (DI OA based on need + Periodic “flushes” of OA  + CO, monitoring (where feasible)

+ Plan for high-risk & high-occ areas

Fuel & Wash (partially

outdoor) Freeze protection only. No change No change

Bus Yard (outdoor) No HVAC No change No change

* Varies by space and building. “Typical” operations shown here.
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Lessons Learned

* Focus on ensuring that existing equipment is working.

Go deeper than the headline. One-size does not fit all.

Just because it's outside air does not make it “clean” or “healthy” air
HVAC systems are dynamic, and operations change continuously
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Returning to “Normal”
Featuring
Evergreen Elementary School

AT, MEAD

By
Travis Bown

June 7th, 2023



Today’s Agenda

Introduction — Who Am |?
Why Evergreen?
|[dentifying Issues
Explore Solutions

MERYV Filter Ratings

Questions and Answers
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Evergreen Elementary 53,536 SF

Originally Built in 1961. 35,366 sqg/ft
Modernized/Addition in 1991 (7,996 sqg/ft)
Addition in 2001 (10,204 sq/ft)

New Roof in 2016

New Bolilers, Pumps, Variable Frequency
Drives & Controls in 2022
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Why Evergreen?

/1.3 EUIl Measured July 1, 2020 — June 30,
2021.

Mechanical Upgrade Began June of "22.
Control Upgrade Began Oct of ‘22.

New Building Automation System (BAS)
Strategies Implemented Late January of '23.




Question Your BAS Strategies.

Assess Run Time vs. Occupied Time?
How Much Start/Stop Time Optimization
iIs Needed?

Night Setback vs Recover Time?

Modify Demand Ventilation Set points?
Scrub your Automation System!
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Conflicting Logic

Boiler

Chiller
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Boiler

Chiller
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EUI W/COVID Strategies pre
HVAC/BAS upgrade = 71.3

EUI W/COVID strategies post
HVAC/BAS upgrade = 66.4

EUI gains in just 3 Months with new
strategies = 57.6

-13.3% Lower EUI
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 The MERV 8 Debate VS 11 & 13,
Plus Our Experiment with Air Quality
Index & PM2.5

 Shelter In Place Switches and Indoor
Air Quality VS. PM2.57?
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Thank you!
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Clean Buildings >

" Y
Performance V%Y
Standard and wasrington it
COVID Mitigation ommerce

Presenter
LUKE HOWARD
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We strengthen comm umtles
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Reducing emissions from existing buildings

Emissions change by sector,
1990-2015

27 % BEL.lDI:/C?S
BUILDINGS
44%
TRANSPORTATION 14% 12%
TRANSPORTATION AL
WASTE 3% _/\ ‘ AGRICULTURE 3% -
7
AGRICULTURE S\_/
19%

-24%
INDUSTRIAL °
INDUSTRIAL

Overall emissions in Washington
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Clean Buildings Performance Standard

« Based on ASHRAE Standard 100-2018 _
 Energy Efficiency in Existing Commercial

Buildings
* WAC 194-50 - Rule_s for compliance and Washington State
administrative requirements. Clean Buildings
- Amendment to Standard 100 Performance Standard
- Integrated Standard available through the e

Clean Buildings website

Visit the Clean Buildings webpages for more information and resources at
www.commerce.wa.gov/buildings or email buildings@commerce.wa.gov

WASHINGTON STATE DEPARTMENT OF COMMERCE




Tier 1 requirements

v Benchmarking

v Implementation of an Operations and Maintenance
program and Energy Management Plan

v Compliance with an energy performance metric
o|Energy use intensity target met
Or

o Energy Audit and implementation of cost
effective energy efficiency measures

WASHINGTON STATE DEPARTMENT OF COMMERCE

covered building, tier 1:

>220,000 sf

Comply by: June 1, 2026

90,001-220,000
sf

Comply by: June 1, 2027

50,001-90,000 sf

Comply by: June 1, 2028




Tier 2 requirements

v'Benchmarking

v Implementation of an Operations &
Maintenance program and Energy Management

WASHINGTON STATE DEPARTMENT OF COMMERCE




NREL Modeled Effects of COVID Mitigation
Strategies

ComStock model of several different commercial building types
evaluated effects of COVID mitigation strategies
- MERV 13 filter upgrade
« Demand Control Ventilation Removal
« HVAC flushing

« 2 hour pre and 2 hour post occupancy at 3 ACH —
. . Anaiysis of GOVID-AS Milgation
* 100% outside air S
- Baseline of 15% - 30% outside air o it
U.S. Commercial Building Stock Analysis of COVID-19 bl

Mitigation Strategies: Preprint (nrel.gov)
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Increase in Energy Consumption per Strategy
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= Service Water Heating
= Refrigeration
= Pumps
Interior Lighting
= Interior Equipment
= Heating
= Heat Rejection
= Heat Recovery
= Fans
= Exterior Lighting
= Cooling

Figure 3. Annual energy consumption by major end use. Percentages shown are savings relative to the
existing U.S. commercial building stock baseline.

WASHINGTON STATE DEPARTMENT OF COMMERCE

Image: NREL
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Increase in Energy Consumption per Climate
/one

60+ m Existing U.S. Building Stock
= MERV13 Filter Upgrade
50 ® Disable DCV
® 100% Minimum Outdoor Air
40+ ® HVAC Outdoor Air Flushing

Stock % Energy Increase
(3]
o

1A 2A 2B 3A 3B 3C 4A 4B 4C SA SB 6A 6B 7 8
Climate Zone

Figure 5. Percent stock savings for each COVID-19 mitigation strategy by climate zone.
Image: NREL
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Increase in Energy Consumption by Building
Type

70 B Existing U.S. Building Stock
% ] m MERV13 Filter Upgrade
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Commerce Response

Too early for Commerce to release guidance
« May allow for pre-COVID benchmarking energy

data
 Only benefits buildings meeting the target
» Possible introduction of a COVID mitigation I s | [F[F
normalization factor for highly impact bU|Id|ngs e READ
* Lots of variables ‘ I e

* Building type

» Operating hours

« Mitigation strategy
 Lack of real world data

Building Activity Type

Target (EUIt)
Space (EUIt)
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Building Totals|100,000 |1.00 112.2 95.4
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Clean Buildings Webpage

Clean Buildings

e * How to Comply
-  Frequently Asked Questions
» Guidance Document Library

e « Customer Support and Resources

e  Early Adopter Incentive Program

*Eman Aggrass

 Clean Buildings Portal

How to Comply

BAISing Swnera and hel 1ama May ndt NTw whErE 13 dart VIt e How 1e Samly
| Pt

Frequently Asked Gueshons

Bomsa o saarch cur! M'\Amclm H you can't S wrat you s lasking for,

RS « Customer Support Form

| Clean Buildings Library
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“" Washington State
w.v Department of
<»’ Commerce

Thank You!

www.commerce.wa.gov/buildings

buildings@commerce.wa.gov

360-725-3105




'..'I-IEALTI-I DOH RECOMMENDATIONS - IAQ

Nancy Bernard, MPH, REHS, CPSI

School Environmental Health and Safety
Indoor Air Quality

June 7, 2023




Washington State Department of Health
School Environmental Health & Safety Program

Our Mission

To protect and improve the
Environmental Health and Safety
condition of schools in Washington state.




School Environmental Health & Safety

= Animals
= Control of Communicable & Zoonotic Diseases
= Disinfection and Green Cleaning
= Hazardous Chemicals
= Arts, Science Labs, CTE
* Indoor Air Quality
= Asthma, Mold, Ventilation, Filtration
* Injury Prevention
= Athletics, Playgrounds, Fall Protection
" Integrated Pest Management
= Lighting
= Noise

* Thermal Comfort
Washington State Department of Health | 3



DOH School Environmental Health & Safety Program

= Provide technical support & training
= Local Health Jurisdictions (LHJs)
= Schools

= Authority

= RCW 43.20.050(2)(c) Adopt rules controlling public health related to environmental
conditions including but not limited to heating, lighting, ventilation, sanitary facilities,
cleanliness and space in all types of public facilities including but not limited to food

service establishments, schools, institutions, ...

= State Board of Health Chapter 246-366 WAC:
= Chapter 246-366A WAC: Implementation prohibited by the legislature.

= DOH / OSPI K12 Health & Safety Guide

2000, 2003 - current edition. Being updated this year.

Washington State Department of Health | 4



Air Quality - Health

Environmental Factor - May 2021: Indoor air a neglected source of chemical,
particulate exposures (nih.gov)




Questions and Answers
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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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Thank you
to our sponsors and
contributors
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