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Yes.



Motivation

Demonstrate that Americans are using ozone
generating air cleaners

Characterize the amount of ozone that these
devices emit

Question the 50 ppb standard

Eviscerate the UL methodology for ozone
emission



Caveats/Comments

Not talking about intentional ozone generators

« Terrible 1dea, no sound scientific basis, etc.

Not an unbiased observer

« Entangled in ugly lawsuit

Disconnect between scientific opinion and perception
* Questionable papers passing peer review
 Scientists not being adequately challenged

e Public 1s misinformed

HVAC/air cleaner manufacturers staking claims



How many ozone-emitting air cleaners
are 1n use?

Survey of the Use of Ozone-generating Air Cleaners
by the California Public

Final Report: Contract No. 05-301
« N=2091, 14% have air cleaners

* 70% (10% of total) emit ozone

* 14% intentional, 86% unintentional



Ozone Emission Methodology

* Ozone emission rate, Eg, [mg/h]

e  Well-mixed 14.75 m3 chamber

* Cout = O ppb
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C = Indoor ozone conc. [mg/m?3]
C, = Initial indoor conc. [#/m?]

t = Time [h]

A = Air exchange rate [1/h]

f = Deposition loss rate [1/h]

V = Chamber volume [m?3]




Ozone Emission Results

Ozone emission rate (mg/h)
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Where does
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DEPARTMENT OF HEALTH,
EDUCATION, AND WELFAR£

PROPOSED RULE MAKING

tration far greater than that which can
e safely tolerated by man and animals.
(b} Althoush undesirable physiologi-

cal effects on the central nervous system,  ds

‘’heart, and vision have been :aparted. the

Food and Drug
21 CFR Part 31

OZONE GENERATORS AND OTHER
DEVICES EMITTING OZONE

Proposed Statement of Policy

Accumulation of ozone above certain
Ievels can be injurious to health. Un-
desimble physlﬂloﬂml effects on the cen-

ervous system, heart, and vision
havu been reported. The Dredo
physiological effect of ozone is primary
irritation of the mucous membranes with
sufficient irritation to the lungs to re-
sult in pulmonary 2,
m 1956, the Conference ut

ozone is primary irritation of Lhe muceus

membranes. Inhalation of ozone can

cause suficient irritation to the Jungs to

result in pulmonary edemn, The onset of
edema, 15 usu:

‘tomatic response is not a reuahle wm-n
ing of exposure to toxie

(d) This statement does notb elter tho
present threshold Iimlt value of 0.10 park
per million (0.2 mg./m?) for an 8-hour+
ey exposure of industrial workers as
recommended by the Americon Confer+
ence of Governmenial Industrinl
Hygienists.

Interested persons moy, within 60 doys
after pub]icathm hereof in the Frooniu
Reorster, file with the Hearing Clork,
epartment of Health, Education, ond
Welfare, Room 6-88, 5600 Fishors Lmie,
Rockville, Mgl 20852, written comments

of ozone, Since ol factory fatigue de-
velops readily, the odor of ozome is not a
reliable index of atmospheric ozone
concentration.

(e} A number of devices currently on
the market emit ozone by desien or as an
incidental byproduct. Since exposure to
ozone ahove a certain concentration can
be m!urlous to health, any such device

tablishnd 0.1 m-rt per million by vul.mne
the meximum allowable con=

%hmt.i:m of omne [or an s-hour l.mlu.s-
‘rial exposure. er-
ican sm:h:by of Henting, Refxlgmung
and Air Conditioning Engineers recom-
mended that the maximum concent
an air conditioning and ventilat-

centra-

on in
ing system be 0.05 part per million in devi

occupied areas, such as homes and hospi-
tals, where people may be exposed con-
tintously for up to 24 hours a day.
‘The variety and number of devices
which emit ozone is on the increase.
Such devices include ozone generators
which are designed to produce and emit
ozone and other generators which pro-
duce and emit ozone as 2 byproduct that
1s incldental to their intended function.
Data available to the Feod and Drug
Administration indicate that ozone has
no useful medical application and that,

readily; moreover the onset of symp
of over exposure to ozone may not take
place until well after the time exposure
has occurred.

‘Therefore in t-hB interest of keeping
the concentration of ozone in the at-
mosphere of living nnd wurkmg space

adulterated and/or
mIsbr inded within the meaning of sec~
tions 501 and 502 of the Federal Food,
Drug, and Cosmetic Act under the fol-
lowing conditions:
(1) 1t is used or intended for use in
such & manner that it emits ozone at o
level in excess of 0.05 part per million by
volume of air circulating through the
ice or causes an accumulation of
ozone in excess of 0.05 part per million
by volume of air in the atmosphere of
emlmd living space or space intended
to be occupied b:r people for extended
periods of time (e.., houses, apartments,
hospitals, and ofiices), This applies to
any such device, whether a portable or
permanent system or bherw! which
generates ozone by desian or as an inad-
vertent or incidental byproduma inelud-
ing electrostatic precipitators, home
water purifiers, ultra-violet lamps used
for germicidal or other medicel purposes,
ete. However, it does not include indus-

als  trial type generators intended for ocea-

sional use in unoccupled living quarters
(eg., those used in postfire smoke odor
Temoval).

(2) It is used or intended for use to
produce and emit ozone into the atmoss
phere for deodorizing or for other pur-
poses in hospitals or other establishments
occupied by the il or infirm,

(3) It is used or intmded for use to
produce and emit ozone info the atmos-
phvr&.:nd does not indicate in ifs label—

this proposal. Comments may be nccom-
peined by & memorandum or brief in
support thereof.

Dated: June 15, 1872,

D. Fiic,
Associate c'mnmimoncr
for Compliance.
[FR D2c.72-0630 Flled 6-26-72;0:45 om]

DEPARTMENT OF
TRANSPORTATION

Federal Aviation Administration
[ 14 CFR Part 711
[Alrspuce Daclet o, 712-80-83]
CONTROL ZONE AND TRANSITION
AREA

Proposed Designation and Alforation

The Federal Aviation Adminlstratlon
is considering an amendment to Part 71
of the Federﬁ.l Aviation Regulations thot
would designate the Rocky Mount, N.C.
(Rooky Mount-Wilson Alrport), control
zone and alter the Rocky Mounf, N.C.,
transition area.

Interested persons mey submit such
written data, views, or arguments es they

may desire, Communication shnum bo
suhmltted in triplieate to the Federal
Amtim Administration, Southern Ro-

n, Afr Trafic Divislon, Post Oflice Box
20338 Atlanta, GA 30320. All communi~
cations received within 30 doys efter pub-
lication of this notice in the Froenan
Recister will be consldered before actlon

is taken on the proposed améndment. o
hearing is contemplated ut thi.. time, bub

within safe limits, pur
of ihe Federnl Food, llntl Cosmetic
Act (secs. 501(e), ﬁua(j), 01(a), 52
Stat. 1050, 1051, 1056; 21 US.C. 351(c),
:iﬁz(j) 871(a)), and under autherity
delegated to him (21 CFR 2.120), the
ummlmcner of Fmd and Drugs pro-
to amend Part 3 by adding the
fouowins new section:
Maximum neceptable level

(a) Ozone Is a toxic gas with no
known useful medical application in
cific, adjunctive, or preventive therapy.
In order for it to be effective as & germi-
clde, ozone must be present in a concen-

tion of ozone which may be omi'.led (nnb

to exceed nnspmpermﬂhw by vol

of air cireulating through the dev!.l:e) a.s

established herein and the smallest area

in which such device can be used so as
in

for inform:

with Federal Aviation A&m:.stmuon ot

ficlals may be made by contacting the

Chief, Afrspace and Procedures Branch,

Any data, views, or arpuments presented

during such conferences must also bo
i riting in

not to produce an ozone
excess of 0.05 part per million,

(4) It is used or intended for use in
any medical condition for which there is
no proof of safety and efficacy.

(5) It is used or intended for wse to

PE*  produce a concentration of less than 0.05

part per million and it is labeled for use
as & germioide or deodorizer.

with
thﬂs notice in order to becomo pm of l.ho

ecord for consideration. The pi
mmained. in this notice mey be ntmnced
in Hlght of commente recelved.

‘The official docket will be available for
examination by interested persons at the
Federal Aviation Administration, South-
em Region, Room 724, 3400 Whipple
Street, East Point, GA,

FEDERAL REGISTER, VOL. 37, NO. 124-TUESDAY, JUNE 27, 1972

50 ppb come from?

FEDERAL REGISTER, VOL. 37, NO, 124—TUESDAY, JUNE 27, 1972

————

In 1953 the American Conference of
Governmental Industrial Hygienists es-
tablished 0.1 part per million by volume
of air as the maximum allowable con-
centration of ozone for an 8-hour indus-
trial exposure, More recently the Amer-
ican Society of Heating, Refrigerating
and Air Conditioning Engineers recom-
mended that the maximum concentra-
tion in an air conditioning and ventilat-
ing system be 0.05 part per million in
occupied areas, such as homes and hospi-
tals, where people may be exposed con-
tinuouslv for ur to 24 hours a day.

Data available to the Food and Drug
Administration indicate that ozone has
no useful medical application and that,
in tests conducted to study the bacteri-
cidal properties of ozone, test animals
have died hefore the bacteria were com-
pletely destroyed. The odor of ozone is
not a reliable indication of its concentra-
tion since olfactory fatisue develops
readily; moreover the onset of symptoms
of over exposure to ozone may not take
place until well after the time exposure
hasg ocourred,

————— ——————— —— -



More Recent Health Literature

Bell et al. (2004) JAMA

« Significant health effects when outdoor ozone increases by
10 ppb

Bell et al. (2006) EHP

 Significant health effects for any increase in ozone (even
less than 10 ppb)

Gent et al. (2003) JAMA

* 50 ppb 1s insufficient to protect children with asthma

Triche et al. (2006) EHP
* Infants are affected far below EPA standards



Equiv. Outdoor O; Conc. Increase
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Equivalent Outdoor Ozone

Concentration Increase (ppb)
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It Is Not Just Ozone

New Directions: Ozone-initiated reaction products mdoors

may be more harmful than ozone itself™
Atmos. Environ. 2004 38 5715-5716

Ozone’s Impact on Public Health: Contributions from Indoor Exposures

to Ozone and Products of Ozone-Initiated Chemistry
Charles J. Weschler’2 EHP 2006 114 1489-1496

e 25-60% ozone 1inhalation 1s indoors

* Ozone reaction byproducts are 30-200% of
ozong intake



The current standard....UL 867

37 Ozone Test

« 37.1 A portable product for household use
shall not produce a concentration of ozone
exceeding 0.05 parts per million by volume

when tested as described in 37.2 — 37.7.



February 11, 2007
Your Home

How to Select an Air Cleaner

By JAY ROMANO

Julie Vallese, the director of information and
public affairs for the Consumer Product Safety
Commission, said that while her organization
did not recommend one type of machine over
another — and did not take a position for or
against using an air purifier in the home — it
had conducted a study on the health effects of
ozone-generating devices.

“We found that keeping ozone accumulation
below 50 parts per billion is sufficient to protect
human health,” she said.



Gaming UL 867

37 Ozone Test

37.1 A portable product for household use shall not produce a concentration of ozone
exceeding 0.05 parts per million by volume when tested as described in 37.2 — 37.7.

37.2 The test is to be conducted in a room having a
with a minimum side dimension of 8 feet (2.4 m) and a maximum height dimension
of 10 feet (3.0 m) without openings.

37.3 During the test, the test room is to be maintained at a temperature of 25 £2°C (77 +4°F)
and a relative humidity of 50 +5 percent. Prior to the start of and immediately after this test,
the ozone background level is to be measured with the product off. The background level
average shall be calculated and subtracted from the maximum measurement during the test.

37.4 The product is to be located in the center of the test room floor and about 30 inches (762
mm) above the floor for a table-mounted product.

37.5 The ozone monitor sampling tube is to be located of
the product and is to point directly into the air stream.

37.6 The emission of ozone is to be monitored for 24 hours to determine the concentration.

37.7 If the filter cell can be energized with any of its fans not functioning or with particle
filters removed, the test described in 37.1 — 37.6 is to be repeated with the various
components not operating or with particle filters removed.



UL 867

* My pledge to air cleaner manufacturers...

* Send me your air cleaner and I can make 1t meet the
UL standard

Volume of chamber (~20%)

Surface materials and cleanliness (~50%)
High air exchange (anything you want)
Controlled mixing/airflow (anything you want)
Presence of ozone sinks (anything you want)

* Inadequate assessment of control technology

* Proof of concept — dedicate ozone generator (31.1
mg/hr) < 10 ppb ozone in chamber



Another Ozone Emission Test

e Measure ozone at inlet and outlet

* Typically used for ducted systems, but can also
be used for portable devices

I 21so generates a minimal amount of ozone, less than
5 PPB (parts per billion), well below the 10 PPB FDA voluntary emission

limit for medical devices and significantly below some ionic-type room [*
appliances that may reach hundreds of PPBs.

e 2000 CFM X 1 ppb rise = 2.4 mg/hr

* Does not account for ozone reaction products
e Instrument detection limit/sensitivity 1ssues



Best Practice For Ozone Emission
Tests

Well-mixed, passivated chamber
Filtered air supply
Positive pressure in chamber

Two tests measuring ozone emissions
* First, with ozone emitter on

* Second, with ozone off to get deposition loss to
surfaces

Calculate emission rate



* Model parameters for real buildings
* Corsi did this (CPSC public comments)

* Typical individual/environment (Base Case)

e Compromised individual/environment (Worst Case)

Base-Case Worst-Case
E (mg/hr) Limiting E (mg/hr) Limiting
Home (whole house) 17.5 ozone 0.45 SOA
Office 1.3 ozone 0.041 SOA
School 9.9 0zone 0.13 SOA




Where does this leave us?

Public 1s using ozone-generating devices
e Support for their use

 Inadequate consumer protection

Many ‘“unintentional” ozone emitters are
problematic

50 ppb standard 1s inadequate (as 1s any
concentration-based standard)

Ozone emission test needs remedy
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Issue with test

* What happens when manufacturers include a
control technology

« Activated carbon (Friedrich ESP)
* Ozone catalyst (Sharper Image Ionic Breeze)

* Messes up the test considerably
e Not sure that I know the answer

* Do decay period with and without control device

 Use w/o loss rate for calculations
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