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Fann	  et	  al.	  2012	  Risk	  Analysis

About	  ~130,000	  premature	  deaths	  in	  2005	  in	  the	  US	  were	  
due	  to	  ozone	  and	  small	  par=cle	  exposure	  (PM2.5)
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Of	  the	  indoor	  air	  pollutants	  of	  known	  concern,	  
PM2.5	  is	  responsible	  for	  the	  largest	  

number	  of	  lost	  years	  of	  produc:ve	  life

“DALYS”	  -‐	  Years	  of	  produc4ve	  life	  lost	  per	  100,000	  people
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Unfortunately...
The	  small	  guys	  are	  the	  
most	  common	  par=cles
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Typical	  Old-‐School	  Leaky	  House
20	  ACH50

About	  38%	  of	  outdoor	  PM2.5	  
comes	  INSIDE

20%	  gets	  inside

Typical	  Modern	  ProducDon	  Home
10	  ACH50

Only	  about	  2%	  
of	  outdoor	  PM2.5	  

leaks	  into	  a	  =ght	  house

Air-‐Tight	  Energy-‐efficient	  House
3	  ACH50
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9

Exhaust at the source Remove by filtration
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Central system air filters: EPA Recommends MERV 13

11

MERV	  =	  Minimum	  Efficiency	  Repor4ng	  Value

MERV 13
Many deep pleats

Probably(a(MERV(4(or(6

No#Pleats—No#MERV#Rating
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Central filtration can reduce indoor PM2.5...
BUT... furnaces and AC systems don’t run much!

12

Model,	  analysis	  and	  graph	  courtesy	  of
Marianne	  Touchie	  and	  Jeff	  Siegel	  -‐	  U.	  Toronto

Given	  that	  typical	  run-‐Dmes	  
are	  less	  than	  20%	  of	  annual	  
hours,	  MERV	  13	  is	  a	  more	  
effecDve	  filter	  choice
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0.09	  -‐	  1.0	  µm

CADR: Clean Air Delivery Rate - The AHAM certification
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14

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

12	  -‐	  35	  	  µm/m3

More	  than	  150	  	  µm/m3

Less	  than	  12	  	  µm/m3
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ductless min-splits and VRF equipment

15

Generally speaking...

• Minisplit filters protect equipment, 
seldom (if ever) 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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...especially	  for	  
children	  who	  
live	  next	  to	  

sources	  of	  PM2.5	  
like	  highways	  
and	  farms

Portables	  can	  provide	  
economical	  protecDon	  for	  
vulnerable	  populaDons...
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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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Nick Hurst
EPA Indoor airPLUS

Washington, DC
hurst.nicholas@epa.gov
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1. PM 2.5 is the pollutant of best-documented health concern

2. Filter: MERV 13 or higher for central systems

3. Portable air cleaners: High CADR... the higher the better

Search: “Guide to air cleaners in the home: 2nd Edition 2018”


