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Outline
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• Introduction
• Speakers

• 2018 revision of EPA Air Cleaner Guidance

• PM2.5 - Known Health Concerns

• 2018 EPA Guidance for Air Cleaners
• Central HVAC Systems - MERV 13

• Portable Air Cleaners - High CADR

• Summary
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Speakers and Resources
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Updated EPA Guidance for Air Cleaners in the Home
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Technical summary (74 pages)
Search: “Residential Air Cleaners: A Technical Summary”

Consumer guide (8 pages)
Search: “Guide to air cleaners in the home: 2nd Edition 2018”
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WHY)WORRY?4

Fann)et)al.)2012)Risk%Analysis

An&es)mated&~130,000&deaths&in&2005&in&the&US&
were&due&to&outdoor&PM2.5
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RESPIRATORY)SYSTEM)DEPOSITION)M)SIZES)AND)LOCATIONS3
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SOURCES)OF)INDOOR)PM

Chen)and)Zhao,)2011)Atmos%Environ

Most&pollutant&exposure&occurs&indoors&(mostly&at&home)

Residential indoor air exposures account for ~5-14% of the U.S. disease burden
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Pollutants)of)concern).)PM2.5)tops)the)list
2

Logue et al. 2012 Environ Health PerspectivesOutdoor
sources

Outdoor
sources

Indoor 
sources

Indoor 
sources Indoor 
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Indoor
+
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sources

Indoor
+

outdoor
sources

Of)the)indoor)air)pollutants)of)known)concern,)
PM2.5)is)responsible)for)the)largest)

number)of)lost)years)of)produc;ve)life

(U.S.)Data)M)Years)of)producUve)life)lost)per)100,000)people)
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Step 1 - Build houses tight, so particles can’t get in

9

Azimi et al. 2016 Science Technol Built Environ

20)ACH50

10)ACH50

3)ACH50
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SOURCES)M)NORMAL)ACTIVITIES

Ferro et al. 2004 J Expo Anal Environ Epidem

PM5
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COOKING)IS)THE)BIG)ONE8

Wallace and Ott 2011 J Expo Sci Environ Epidem

Ultra&fine&Par)cles
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What to do?
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Exhaust at the source Remove by filtration
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Filtration can be helpful
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Table)4
Asthma

Table)5
Cardiovascular

Func;ons
Inflamma;on

Technical)Summary

Intervention studies show improvements in health markers
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Air Cleaner Alternatives - Central systems + Portables

14
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Central system air filters: EPA Recommends MERV 13
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Central filtration could reduce indoor PM2.5...
BUT... furnaces and AC systems don’t run much!

16

Model,)analysis)and)graph)courtesy)of
Marianne)Touchie)and)Jeff)Siegel)M)U.)Toronto

Given)that)typical)runMUmes)
are)less)than)20%)of)annual)
hours,)MERV)13)is)a)more)
effecUve)filter)choice
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Indoor airPLUS
Comprehensive specifics + branded certainty for builders
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Nick Hurst
EPA Indoor airPLUS

Washington, DC
hurst.nicholas@epa.gov
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Indoor airPLUS - Air cleaning requirement
... installation matters!

MERV)13)(recommended)

MERV)8)(minimum)

Air.;ght)filter)rack
(recommended)

WholeMhouse)venUlaUon)(ASHRAE)62.2M2010)

InstallaUon)maLers...)MUST)really)measure)airflows!
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Portable Air Cleaners: EPA Recommends High CADR

19

Interven'on)Studies)Showing
Effec;ve)Indoor)PM2.5)Reduc'on
Interven'on)Studies)Showing

Effec;ve)Indoor)PM2.5)Reduc'on
Central)Filtra'on Portable)HEPA
Heroux)et)al)2010 Allen)et)al,)2011
Singer)et)al,)2016 Barn)et)al,)2008

Bruner)et)al,)2008
Butz)et)al,)2011
Chen)at)al,)2015
Cui)et)al,)2018

Kajbafazadeh)et)al,)2015
Karogki)et)al,)2013
Park)et)al,)2017
Shao)et)al,)2017

Weichenthal)et)al,)2013
Xu)et)al,)2010
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CADR: Clean Air Delivery Rate - The AHAM certification

20

Size)of)the)room)from)which)80%)of)iniUal)concentraUon)
24,000)to)36,000)parUcles/cc)of)smoke)parUcles)(0.09)to)
1.0µm))will)be)removed)(per)hour),)provided)that...

a.)Ceilings)are)8n)or)lower
b.)Unit)operates)conUnuously
c.)Less)than)one)(1))ach)air)exchange)with)other)rooms
d.)No)air)exchange)with)outdoors
e.)No)parUcle)generaUon)in)the)space

0.09)M)1.0)µm 0.5M)3.0)µm 5.0)M)11.0)µm
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“AHAM 2/3 rule”

21

Select)a)portable)air)cleaner)that)has)
a)smoke)CADR)(cfm))≥)2/3)of)the)

floor)area)(L2)

OK450)Q2)x)0.66)=)297

450)n2
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Analysis of AHAM air cleaner certification measurements confirm that (almost always)

When smoke CADR is OK... CADR’s for others are even better

22

Smoke)CADR
)295)cfm

Dust)CADR
)300)cfm

Pollen)CADR
)345)cfm
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Portables can provide useful mitigation of wildfire PM2.5

23

PM2.5&concentra)on&E&Santa&Barbara,&CA&E&2017
Source:)EPA)))))))
(Google)search:)“EPA)Outdoor)Air)Quality)Data”)

12)M)35))µm/m3

More)than)150))µm/m3

Less)than)12))µm/m3
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Portables can provide improvements for homes with 
ductless min-splits and VRF equipment

24

Generally speaking...

• Minisplit filters protect equipment, 
but are not usually rated for PM2.5 
removal

• Efficient houses may not need much 
cooling/heating air flow (less air 
flow = less air filtration)
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Bedroom (sleeping) represents many hours of exposure

25

...especially)for)
children)who)
live)next)to)

sources)of)PM2.5)
like)highways)
and)farms

Portables)can)provide)
economical)protecUon)for)
vulnerable)populaUons...
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Summary
Technically-robust guidance is available for builders and consumers

26

Technical summary (74 pages)
Search: “Residential Air Cleaners: A Technical Summary”

Consumer guide (8 pages)
Search: “Guide to air cleaners in the home: 2nd Edition 2018”
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