OREGON HOUSING & COMMUNITY SERVICES

Multifamily Energy Program

Effective Ventilation Strategies
for Multifamily
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AGENDA

+ Ventilation Basics

+ Ventilation Strategies & Value
Proposition

+ Ventilation Standards & Guides

+ Business Case for Prioritizing
Systems

+ Questions - Call to Arms




VENTILATION BASICS

+ Why Ventilate?
+ Natural vs Mechanical Ventilation
+ Build Tight & Ventilate Right




WHY DO WE VENTILATE?

+ Buildings have
changed

e New materials
 Codes and standards

‘The Dakota

| A#W\ %.| Address: 1 West 72nd Street
L5 N4 Built: 1884
g I;-‘v-,_“a..'\.f = 3.

e Tighter buildings
e Siting and land

development has
changed

Image courtesy wiki-commons




WHY NOT NATURAL VENTILATION?
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WHY NOT NATURAL VENTILATION?

Stack effect in the
real world.
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@ Iﬁg Image courtesy Northwest ENERGY STAR Homes



BUILD TIGHT AND VENTILATE RIGHT

Reduced Individual
Unit Stack Effect
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VENTILATION STRATEGIES
& VALUE PROPOSITION

+ Exhaust Ventilation
+ Supply Ventilation
+ Balanced Ventilation




GREAT VENTILATION PROVIDES...

DISTRIBUTION FILTRATION
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info each (;es air
living space. and/or room
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BALANCE

Balanced
pressures that
discourage
strong
pressures in
rooms/units.



EXHAUST ONLY

+ Advantages

Inexpensive

+ Disadvantages

May not provide adequate
ventilation

May add to energy
consumption

May pull odors from neighbors
Not balanced

Not filtered

Not distributed

+ Best Application

Exhaust fan efficiency is > 4.0

cfm/Watt, continuous run,

ﬁaired with + pressure
allways
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Image courtesy Building America



EXHAUST VENTILATION

Central Exhaust Unitized Exhaust

Images courtesy Building America 13



SUPPLY ONLY

+ Advantages
* Relatively inexpensive
e Potentially good air distribution
e Potential to add filtration

+ Disadvantages
 Not common on a per unit basis
* May push Eollutants/moisture into

-

-
cavities/other units ‘B +

-

e Qutside air reduces the heating and
cooling capacity of the H/AC
system(s)

* May lead to comfort issues (outdoor
temp, humidity)
+ Best Application
* Dry climates

* When spot ventilation is well
controlled

e Set to run continuous with fan
efficiency is > 4.0 cfm/Watt

COTRC

Results you can rely on
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BALANCED - UNIT HRV/ERV

+ Advantages
 Balanced ventilation
* Good air distribution

e Potentially saves energy (with
good fan)

e Good filtration options

+ Disadvantages
* |ncreased cost

* Requires running independent
ducting into rooms, or multiple
units

* Not all systems distribute into all
rooms

* Requires commissioning and
balancing
+ Best Application

* Cost of operation and moisture
control are main drivers
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Image courtesy Building America



BALANCED VENTILATION - WITH

RECOVERY

Fimers

Exhaust
10 outside

Fan
Hoat exchanger

Condencate dran

Heat Recovery Ventilator

COTRC

Results you can rely on

Housingelﬂ(lommunity ervices

Filters
Fresh
air from
outside

Stale
air from
| inside

Exhaust
to outside

Fresh
air to
inside

Fan

Heat exchanger Fan

Energy Recovery Ventilator

Images courtesy Building America



IN-UNIT HRV/ERV

Package ERV Small Thru-wall
Models

Balanced Ventilation With Spot ERV

Image courtesy Lunos




VENTILATION
STANDARDS & GUIDES

*

*

*

2

Oregon Code
ASHRAE

Building Science Corporation
(BSC)

International Code Council (ICC)



OREGON CODE

2014 OR Mech Specialty
Code

Baseline for ventilation in new and
existing multifamily buildings and to OREGON
confirm compliance in regulatory . MECHANICAL
and non-regulatory settings. Based . T
on the 2012 International ' | Cope
Mechanical Code ' Boked cn the 2012 Infamasnsl Macharcat Cods

http://ecodes.biz/ecodes support/free resources/Oregon/1
4 Mechanical/14 ORMech main.html



http://ecodes.biz/ecodes_support/free_resources/Oregon/14_Mechanical/14_ORMech_main.html

ASHRAE

ANSI/ASHRAE Standard 62.2-2013
(Supersedes ANSI/ASHRAE Standard 62.2-2010)
Includes ANSIASHRAE addenda lsted in Appendix C

Ventilation and
Acceptable

Indoor Air Quality

in Low-Rise
Residential Buildings

See Appendox C for approval dates by the ASHRAE Standards Commttes, the ASHRAE Board of Directors, and the American
Natonal Sandards Insuute.

Th standard Project Commiczee (SSPC) for which the Standards Com-
e b sk 3 domarned o . ol pblcaion of s o reaicns, Bk procussfor ey
documenced, consensus action on requests for change to any part of the standard, The change submital form, nstructions, and
n paper of
Stndards. The htest sction of an ASHRAE Stadrd may bo purched from the ASHRAE wekit (wwwashias org) cr rom
ASRAE Cutomer Sevce, 1791 Tl Crcl, NE. Adra, A J0335.2305. Eak ardors@ayas . Foc 4543215478
Teophona: 404.636.8400 (warkhwid) o 1ol rea 1.800.527.4723 fo ordars i US and Canah). Fr rapenepormisson, g0 5
‘Whrwashrae org/permssions.
©2013 ASHRAE ISSN 1041-2336

—

@
ASHRAE 62.2

ANSVASHRAE Standard 62.1-2013
upersedes ANSUASHRAE Standard 62.1-2010)
Includes ANSUASHRAE addenda listed in Appendix |

Ventilation
for Acceptable
Indoor Air Quality

Soa Appond | for approval dtes by the ASHRAE Sendards Commitos. the ASHRAE Bowrd of Directers, and the Amercan
¥ Standards rsteute.

ASHRAE 62.1

ANSI/ASHRAE/IES Standard 90.1-2013
(Supersedes ANSUASHRAENES Standard 90.1-2010)
Includes ANSVASHRAE/IES Addenda listed in Appendix F

Energy Standard

for Buildings

Except Low-Rise
Residential Buildings

(I-P Edition)
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ASHRAE 90.1
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Used as a standard for
high-rise multifamily
buildings

Used for low-rise
multifamily corridors
and common areas

Used as a standard for
multifamily building
dwelling units

https://www.ashrae.org/technical-resources/standards-and-guidelines

CTRC

Results you can rely on
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https://www.ashrae.org/technical-resources/standards-and-guidelines

BUILDING SCIENCE CORPORATION &
INTERNATIONAL MECHANICAL CODE

Building
Science
Corporation

BSC GM-1501
Ventilation Guide

Provides mechanical ventilation
requirements of occupied spaces in
new low-rise residential buildings

https://buildingscience.com/documents/special

/ventilation-new-low-rise-residential-buildings

ICC International
Mechanical Code
Baseline for ventilation in new and
existing multifamily buildings and to

confirm compliance in regulatory
and non-regulatory settings.

https://codes.iccsafe.org/public/document/yc7

355gxk7/chapter-4-ventilation



https://buildingscience.com/documents/special/ventilation-new-low-rise-residential-buildings
https://codes.iccsafe.org/public/document/yc7355qxk7/chapter-4-ventilation

DWELLING-UNIT VENTILATION

® OR MSC: Ventilation Rate (CFM) = 15 cfm x (Number of Bedrooms + 1)

e ASHRAE: Ventilation Rate (CFM) = 0.03 X Unit Floor Area (ft2) X (Number of
Bedrooms + 1)

¢ |CC & BSC: Ventilation Rate (CFM) = 0.01 X Floor Area (ft2) + 7.5 X (Number of
Bedrooms + 1)

e OR MSC: Occupied space ventilated by mechanical means, unless ACH is
greater than 5

e ASHRAE & BSC: Mechanical exhaust system, supply system, or combination
thereof supplying outdoor air

e |CC: Occupied space ventilated by mechanical means, unless ACH is greater
than 5

e ASHRAE, OR, ICC & BSC: Mechanical ventilation systems shall be provided with
manual or automatic controls that will operate such systems whenever the
spaces are occupied

COTRC

Results you can rely on
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DWELLING-UNIT VENTILATION

e ASHRAE: Ventilation devices and equipment serving individual dwelling units
shall be tested?

® OR & ICC: Indoor air exhausted measured using a flow hood, flow grid, or
other airflow measuring device

e ASHRAE: MERV 6 or better? or equivalent in effectiveness
e BSC: MERV 9 or better3

e ASHRAE & BSC: Minimize air movement across envelope components to
dwelling units from adjacent spaces

1in accordance with ANSI/ASHRAE Standard 51/AMCA 210, or ANSI/RESNET 380-2016
2 when tested in accordance with ANSI/ASHRAE Standard 52.2
3 when tested in accordance with ANSI/ASHRAE Criterion 52.2

07 ¢oont \ @TRC 23
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INTAKE & EXHAUST
CnwakeAir

e ASHRAE, ICC, & BSC: Inlets located a
minimum of 10 ft. from
contaminant sources

e OR, ICC & BSC: When10 ft from ‘
intake, opening must be 3 ft below | ¢ 4
exiting contaminant sources Seckoam Bedroom

e ASHRAE & ICC: Openings not |
obstructed and protected with '
screen

(Bhaustaie 0 UL
m"aL

e ASHRAE, OR, ICC, & BSC: Kitchen &
bathrooms must be provided with a
local exhaust

e BSC: Kitchen hood and bathroom fan
Energy Star compliant & supplied
with back-draft damper

A
@TRC Image courtesy Building Science Corp 24
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INTAKE & EXHAUST

Exhaust Air Rate

ICC: Table 403.3.2.3

MINIMUM REQUIRED LOCAL EXHAUST RATES FOR GROUP R-2, R-3, AND R-

TABLE 403.3.2.3

4 OCCUPANCIES

OR: Table 403.3

AREA TO BE EXHAUSTED

EXHAUST RATE CAPACITY

BSC: Similar to ICC
ASHRAE: 62.2 Tables 5.1 Kitchens

100 cfm intermittent or
25 cfm continuous

& 5.2

Bathrooms and toilet rooms

50 cfm intermittent or
20 cfm continuous

For Sl 1 cubic foot per minute = 0.0004719 m/s.

TABLE 5.1 Demand-Controlled Local Ventilation Exhaust Airflow Rates

Application

Airflow

Enclosed Kitchen

Nonenclosed Kitchen

Bathroom

* Vented range hood (including appliance-range hood combinations): 100 cfm (50 L/s)
* Other kitchen exhaust fans. including downdraft: 300 cfm (150 L/s) or a capacity of 5 ach

* Vented range hood (including appliance-range hood combinations): 100 cfm (50 L/s)
* Other kitchen exhaust fans, including downdraft: 300 c¢fm (150 L/s)

50 cfm (25 L/s)

TABLE 5.2 Continuous Local Ventilation Exhaust Airflow Rates

Application

Airflow

Enclosed Kitchen
Bathroom

5 ach, based on kitchen volume

20 cfm (10 L/s)

COTRC

Results you can rely on
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BUSINESS CASE FOR
PRIORITIZING SYSTEMS

+ Odor Control

+ Moisture Control
+ Cost to Operate
+ Maintenance

+ First Cost

+ Winning Cases




ODOR CONTROL

e Meeting both spot and whole-unit ventilation

e Compartmentalized air sealing PLUS
e Balanced ventilation top option

e Alternatively, + pressure ventilation, running continuous,
with efficient fans

27




ODOR CONTROL
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Balanced Ventilation Supply Only Ventilation

AN
@ IBQ Images courtesy Building America




MOISTURE CONTROL

Reduce

comfort

Controlling Relative Humidity complaints

e Meet both spot and whole-unit ventilation

e Exhaust whole house and exhaust spot Reduce

e Balanced system chances of
e HRV/ERV

e Separate supply fan and exhaust fans
(range hood or bathroom fan)

building rot

Reduce

instances of
mold/mildew




MOISTURE CONTROL

Decrease i bar width
indicates decrease i effect Optimum Zone

Bactenia

Viruses

Fungi

Mites

Respiratory

Infections *
Allergic Rhinitis
and Asthma

Chermical
Interactions

Ozone
Production

* Insufficient data 10 20 60 70
abhove 50%
Relative Humidity

80 90

Per Cent Relative Humidity

Unmanaged moisture can lead to Unmanage
poor Indoor Air Quality

COTRC

Results you can rely on

d moisture can lead to
build durability issues

Image courtesy Northwest ENERGY STAR Homes




COST TO OPERATE

e Avoid direct supplied outdoor air

e Balanced with heat/energy recovery, preferably with low
energy fan

e Exhaust strategy with efficient fan (moves >4 cfm/watt)

COTRC N

Results you can rely on
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COST TO OPERATE

Balanced Ventilation with HRV Exhaust Ventilation

ANMNUAL VENTILATION COST CALCULATOR AMMUAL VENTILATION COST CALCULATOR

Infigriesond in knowing how much it might cost you e oporatn an AirCycee wntlation system? Chod oot o Ventiason Infinrostos N KNowing hosw musch it might cost o i oponain an SnCiioed snitlation Systom? Chid o our Waniiason
Cooest Calculaion for an estimalad mnge of your annual energy cost. Tha ranga oo homes that ans okd and ieaky Cost Caboulaior for an estimaled mnge of your annual energy st The range cowers homes that ans okd and leaiy
[Masadding vany [t weritilation) 1o homas that am naw and aifight |neading mone wentlation). [nsading vary B venblation) in homes that am new and aitight (nesding mons ventlation).

Fomsiode Ry Pusiiriiel Py Cyfaatcs, tuiaems Vossarsad iy Fimschariil Erssmcpy Uvyraarrics, LG £20118

Wantlaton - Fosarags Stand-alona HRY
e = ventiation tycem® | EISEET I - |
ZIF Code® 87701
Exhaust Fan® Gararic EnangyStar fan R
Floor Aroa® [2:11] L
ZIF Code® 87701
Endroome e 1 ~
Floor Arna E80 L3
Etories® 1 e
Badrooms ® 1 ~
Hesting Fusi® Elaciricity with haat pump o
Etorisc® 1 e
Elscirintty Frios® £ | woe par ki
Hesting Fusl® Elaciricity with heat pumgp e
Annual Wentilation Cost Range
Eloutricity Frico® £ 08 par KM

Low-snd Estimates 520
+ CHdar hoima

« Loaky [T ACHz)
+ 156 CAMl vanilaion requined

Annual Ventilation Cost Range

Low-snd Estimatss 522
+ CHaar homa
= Laaky (7 ACH=)
+ 16 CPAM vanilaSon requined

High-snd Estimatss 531
* Marwar homs
+ Builtin IECC-2012 or ECC-20156
& Airtight (3 ACH=)
+ ZT7 CPM vanilaton raquined w Estimate® 54“
+ PG MO
+ Buitin IECC-2012 or ECC-2015
« Air tight (3 ACH)
+ 27 CAM vanilalon nodquined

+ Lise of this web s Impoiles acosmence of Déscisimer.
+ Bae Background and Assumptions.

& Lise of this web ape mpiles scosmiancs of Disclaimer.
+ Sou Backgrourd and Assumpbiores.

Source: https://www.aircycler.com/pages/calculator

COTRC .

Results you can rely on
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MAINTENANCE

e Central exhaust systems
e Positive pressure central systems
e Better access to filters that impact multiple units at once

e |In unit exhaust
e In unit HRV/ERVs
e Will require tenant education

33




FIRST COST

Table 1. Overview of Whole-Building Ventilation Systems Evaluated and

Considered in CCCRD Homes

Approximate
System Power Installed Cost Advantages Disadvantages
(3)
e Low first cost e May draw air in
E(x)l:)ael::tﬁl:l;n 6 W 400 e Simplest installation from garage*
Continuously e Low operating cost | QA not actively
e Lowest maintenance distributed
Depends on e Low first cost oh .
CFIS** | AHU, 250 W 650 e Simple installation | ngt operating
minimum e Distributed OA co8
e Distributed OA =
Distributed | Varies, at least 1450-3300 ° Heat recovery * ?;:t;ﬁlzzzlrl:lex
ERV/HRV 40 W ’ ’ e Potential for low o Highest
operating cost 1
maintenance
Local ERV 23 W 750 * Heat recovery * OA not
e Low operating cost distributed

*Could be neighboring unit or hallway
**CFIS is a + pressure system integrated with a central air handler

COTRC

Results you can rely on

Image courtesy of US DOE Building Technologies Program
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OVERALL WINNERS

Balanced ducted systems
with heat/energy recovery
are a high choice for all but
first cost.

First cost considerations can
be met with Local ERV system

¥—¥—¥—¥—¥
™,
|

Other balanced systems,
or exhaust with constant
flow and energy efficient
fans are second best.

Balanced Ventilation
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THANK YOU FOR
ATTENDING

Oregon Housing and Community
Services Multifamily Energy Program

www.oregonmultifamilyenergy.com

Matt Christie

mchristie@trcsolutions.com
Carrie Bee
cbee@trcsolutions.com
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