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INTERNATIONAL ELECTROTECHNICAL COMMISSION

METHOD FOR MEASURING PERFORMANCE OF PORTABLE
HOUSEHOLD ELECTRIC ROOM AIR CLEANERS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising

a” national _glactrotaechnical commiticas IIEf‘ National r‘nmmuﬂnne\ The nhlar\f of EC _ic o :romote
intefnational co-operation on all questions concernlng standardization |n the eIectricaI ghd~electronicfiglds. To
this| end and in addition to other activities, IEC publishes International Standards ications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hergaf to gds “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Na interested
in the subject dealt with may participate in this preparatory work. {ti d non-
governmental organizations liaising with the IEC also participate in this prepa closely
with the International Organization for Standardization (ISO) in accorgénce ned by
agr¢ement between the two organizations.

2) Thelformal decisions or agreements of IEC on technical matters exp ational
congensus of opinion on the relevant subjects since each technica rom all
intefested IEC National Committees

3) IEC| Publications have the form of recommendations for infern accepted by IEC National
Committees in that sense. While all reasonable efforts e technical content] of IEC
Publications is accurate, IEC cannot be h yhich they are used or for any
mis|nterpretation by any end user

4) In grder to promote international uniformity dertake to apply IEC Publ|cations
transparently to the maximum extent possible in d—régional publications. Any divegrgence
between any IEC Publication and the corre gional publication shall be clearly indi¢ated in
the Jatter.

5) IEC| provides no marking pros for any
equjpment declared to be i

6) All disers should ensure

7) No liability shall a ach ol rts and
members of its te hage or
othgr damage o bs) and
expgnses arising dut/o er IEC
Publlications.

8) Attgntion is draw tions is
indispensabl

9) Attentlon is \drawn bject of
patent

A PAS is 3 made

availaple to the>publicy

IEC-PAS/62587 has been prepared by the Association of Home Appliance Manufadturers

(AHAM)—ard-precessed-byHECtechnicalcommittee 59 Performance—of-householdand-similar

electrical appliances. It is based on ANSI/AHAM AC-1-2006

The text of this PAS is based on the
following document:

This PAS was approved for
publication by the P-members of the
committee concerned as indicated in

the following document

Draft PAS Report on voting

59/499/PAS 59/506/RVD

Following publication of this PAS, which is a pre-standard publication, the technical committee

or subcommittee concerned will transform it into an International Standard.

This PAS shall remain valid for an initial maximum period of 3 years starting from the
publication date. The validity may be extended for a single 3-year period, following which it
shall be revised to become another type of normative document, or shall be withdrawn.
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INTRODUCTION

This Publicly Available Specification (PAS) contains test procedures for measuring the
relative reduction by the air cleaner of particulate matter suspended in the air in a specified
test chamber. It also prescribes a method for measuring the operating power and standby
power of the air cleaner. The test procedures may be applied to any brand or model of
portable household electric room air cleaners within the stated confines of the standard's
limits of measurability for measuring performance

The annexes to this PAS are included for informative purposes only unless the annexes are
noted as normative.

This FAS may involve hazardous materials, operations, and equipment/ This s not
purport to address all of the safety problems associated with its use. lity of
whoeyer uses this PAS to consult and establish appropriate safet s and

determine the applicability of any regulatory limitations prior to use.

&
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METHOD FOR MEASURING PERFORMANCE OF PORTABLE
HOUSEHOLD ELECTRIC ROOM AIR CLEANERS

1 Scope and object

This Publicly Available Specification establishes a system of uniform, repeatable procedures
and standard methods for measuring specified product characteristics of portable household

electric room air cleaners.
The standard methods provide a means to compare and evaluate different brands of partable
household electric room air cleaners regarding characteristics significant to-praduct usge.
The sgtandard methods of measurement are not intended to t and
innovation in product testing, design or performance.
This gtandard method applies to portable household electric r hed in
Clause 3.
This gtandard method includes definitions and safe sehold
electric room air cleaners of the types indicated.
This standard method measures the matter
suspended in the air in a specified tes suring
the operating power and standby power
This gtandard method has acy of
the methods. Based on &9 elivery
rate (CADR) (see 3.5) 5 than
those| CADR limits s 5 with
minimum CADR rit'ng

Dust

Cigarette smake

Pqllen
The maxi are determined based on theoretical maximum limitg. The
theorgtics are determined by the maximum number of initial available
particles, tF septable/minimum number of available particles, an average backdground
naturgl decay/'ra statistical study), the size of the chamber, and the available minimum
experimenttime. CADR values greater than those listed will not have the necessary stafistical
data required by this method. Therefore, the document only applies to air cleaners with
maximum”CADR ratings of:

Dust CADR =400 cfm

Cigarette smoke @ CADR =450 cfm

Pollen CADR =450 cfm

The precision of this document as based on a 0 CADR air cleaner expressed as 2 standard

deviat

ion limits (95 %) are:

Dust CADR =% 10 cfm
Cigarette Smoke CADR =+ 10 c¢fm
Pollen CADR =% 25 cfm
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2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

ASTM E747, Standard Test Method for Determining Air Change in a Single Zone by Means of
a Tracer Gas Dilution

3 Terms and definitions

For the purposes of this document, the following terms and definitions ap

3.1
aerospl spectrometer
devicg for measuring particle size distribution in room air (see

3.2 |Air circulating equipment

3.21
ceiling mixing fan
high violume ceiling fan used to mix the chamber

3.2.2
recirculation fan
fan capable of producing between (00 se of

3.3
aerodynamic particle

classification of @icl ities
34

cigarette smoke 6

device for redycing tior itable

for mdasuren

3.5
Clean| Air De
CADR

measyre of ajr cleanetr performance by this test procedure.

NOTE LALthin-the sScope. of this DAQ7 CADR is defined as the measure of the rh:li\lnry of contaminant free Rir by a
portable household electric room air cleaner, expressed in cubic feet per minute (cfm). More technically, clean air
delivery rates are the rates of contaminant reduction in the test chamber when the unit is turned on, minus the rate
of natural decay when the unit is not running, times the volume of the test chamber as measured in cubic feet (see
8.5). CADRs are always the measurement of a unit’s performance as a complete system, and they have no linear
relationship to air movement per se or to the characteristics of any particular particle removal methodology.

3.6 Design characteristics

3.6.1

fan with filter

air cleaners which operate with an electrical source of power and which contain a motor and
fan for drawing air through a filter media
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3.6.2

fan and electrostatic plates

air cleaners which operate with a fan with electrostatic plate or wires to electrostatically
collect particulate matter; may include a filter(s)

3.6.3
fan filter with ion generator
air cleaners which incorporate an ion generator in addition to a fan and filter

3.6.4

ion generator

air CI alicrs VViIib;l illbUlPUldtG dall iUII gcnulatw Ulliy

3.6.5

other(types

devicg which has the stated capability to reduce the concentration \of { rina
room

NOTE |Such devices do not have to contain a fan and can incorporaté 1 artl 1 5 noted
above.

3.7 |Generators

3.71

aerospl generator

device which produces and disseminates\liqui i ir
3.7.2

cigarette smoke generate
aerosol generator which d
3.16.1 into the air.

3.7.3 Q
dust generator

aerosol generator iss
air

ied in

gst dust with particle sizes specified in 3.16.2 into the

3.7.4
pollern
aerosol g p )jsseminates test pollen with particle sizes specified in 3.16/3 into
the ai

3.8
High Efficiency Particulate Air filter
HEPA

air filter with greater than or equal to 99,97 % removal of dioctyl phthalate at 0,3 um diameter

NOTE The fractional efficiency of such filters can be verified using Mil-Std-282 or IEST-RP-CC007.1.

3.9

natural decay

reduction of particulate matter due to the natural phenomena in the test chamber, principally
agglomeration, surface deposition (including sedimentation), and air exchange

3.10
particulate matter removal
reduction of particle number concentration in air due to the operation of the air cleaner
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3.11 Portable room air cleaners

3.111
portable household electric room air cleaner

electric appliance with the function of removing particulate matter from the air and which may

be moved from room to room

3.11.2
floor type room air cleaner

designed to stand alone on the floor of a room and are designated as stand-alone floor

models by the manufacturer

NOTE |Appliances of this type are tested on the floor as close to the center of the chambe

3.11.3
table type room air cleaner

designed to set on a table or counter by the manufacturer

NOTE |Appliances of this type are tested on the table stand at the cente

3.11.4
wall type room air cleaner

designed either to attach to a wall and are desig
or as a plug-in unit

NOTE |A wall type unit includes the appropriate
mount the room air cleaner integrally to the wal
mount $tand placed at the center of the chamb

3.11.5
combjnation type room aj
designed to operate i
the manufacturer

NOTE |A combinatio
wall mdunt stand, accord{

3.11.6
ceiling type rov :
designed to be mouited on

NOTE |Uniform testing pra

3.11.7
plug-in‘type room air cleaner

ctices and statistical examination of such appliances have not been conducted.

cturer

ions to
he wall

ed by

hble, or

ethod

fixed location appliance directly connected to an electric receptacle (outlet) by means of direct

plug-in (no electric cord)

NOTE Appliances of this type are tested at the lower level electrical receptacle of the plug-in type test stand as

shown in Figure G.1.

3.12
particle number concentration
number of particles per cubic centimeter of room air

3.13
room size
maximum suggested room size for an air cleaner
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NOTE The room size is determined by mathematical modelling of steady state and is based on the CADR
requirement to remove 80 % of cigarette smoke particles between 0,1 micron and 1,0 microns on a continuously

steady-state basis. See 8.6 and Annex E.

3.14
terminal settling velocity
maximum velocity achieved by a particle under given conditions

3.15
test chamber

room size chamber for determining performance in removing particulate matter from the air

NOTE |The specifications for the chamber are in Annex A.

3.16 (Test particulate matter

3.16.1
cigarette smoke
produged by burning cigarette tobacco with air forced throug
particle sizes detected from 0,10 um to 1,0 um diameter

3.16.2
air cI(Laner fine fraction test dust (Arizona road dust
comm

3.16.3
pollern

defatt

4 G

4.1
411

Stand
under

Iter having

(non-

listed
alues.

The s ific & i conditions shall be concurrently reported with the applicable

CADR

NOTE |Refer to.€lause 9 for the measurement of operating power test.

4.1.2 Frequencies

Operate air cleaner at one of the following frequencies:

Europe 50 Hertz
North America 60 Hertz
Japan 50/60 Hertz
China 50 Hertz

Australia and New Zealand 50 Hertz
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4.1.3 Voltage

Operate air cleaner at one of the following voltages:

Europe 230V
North America 115V
Japan 100 V
China 220V

Australia and New Zealand 230V

NOTE |See Clause 10 for the voltage requirements for the measurement of standby powe
4.2 |Test chamber ambient temperature

Champer ambient temperature shall be 21°C +3°C (70°F £ 5 umidity

(RH) of 40 % + 5 % for CADR and the measurement of operating powex te ts.

NOTE |Refer to Clause 10 for the temperature for the measurement of standby~\powe
4.3 |Chamber air exchange rate

The chamber air exchange rate shall be less tha X3 aj per hour as determinged by
ASTM E747 or an equivalent method.

4.4 |Chamber particulate concentrati

4.41 Measurability

The 4 6r the initial test condition (time [z) =2
minut¢s for cigarette smeake; and pollen) are:

to 35 000 particles/cm® (diluter may be

4 particles/cm® to 9 particles/cm?
(20 s at 1 L/min £ 5 %)

Sampliitg, period

NOTE |Use of a particle counter with different flow rates than the ones specified above is acceptable as Jong as
the parficte’counter provides equivalent performance characteristics.

The lower limit of instrument measurability is based on a minimum of 10 particle counts and is
defined by the practical counting limits of particle measuring instrumentation. These are:

Dust 0,03 particles/cm?®

Cigarette smoke 20 particles/cm®

Pollen 0,03 particles/cm®

4.4.2 Test chamber background level

This is the allowable level of particulate matter in the test chamber prior to the introduction of
the test material. This level is not to be greater than the lower limit of instrument
measurability.
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NOTE |If the instrument's measurability lower limit cannot readily be achieved, further chamber cleaning
procedures should be performed.

4.5 Chamber equipment

The recirculation fan shall be operated throughout all tests in Clause 5, Clause 6, and
Clause 7. See Annex A for proper positioning of the recirculation fan.

4.6 Test equipment preparation

4.6.1 General

4.6.2 Test unit set-up

Test Unit is installed in accordance with the manufacturer's in nit (or

test fixture containing the unit) in the center of the room, posi{j ge as

close ps possible to the room center. For test units which disgh ion,

the ajr discharge shall not be pointed toward the p urer's

instrugtions do not specify (and unit is not a floor modg ble for

test. See 3.11 for positioning of specify types of roory

Room| air cleaners with multi-level pg 8 ings o the

highes i rently

reported with the applicable CADR valug

5 Test procedure for de

5.1 |General

To determine the perfo iped in

5.2 and 5.3 seq’@ El smoke

sample diluter (se€ Ahne

5.2

a) P he air
cl ff with
s\yite

b)

c) Upging-the'chambér HEPA filter, allow the test chamber air to clean until the backdground
particutate matter for partlcles in the size range of 0,1 um to 1,0 um reaches a lgvel of
léss-than 20 particles/cm® Simultaneously operate the environmental control devices

until the room conditions (temperature and RH) are as specified in 4.2.
d) Procedure

1) When an acceptable test chamber background level is achieved (as indicated in 5.2 c))
record the background concentration, turn off the chamber environmental control
system (humidifiers, HEPA filter, blowers, supply dampers and return dampers).

2) Immediately light, then place one standard cigarette in the cigarette smoke generator,
seal generator, open valve to chamber, and turn on 4-6 scfh air supply to the C|garette
generator to provide the required initial concentration (24 000 to 35 000 particles/cm®
as noted in 4.4.1).

NOTE It should take approximately 45 s to reach the required initial concentration.

3) Turn off air supply and close chamber valve.
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4) Mix cigarette smoke for one minute after the initial concentration has been reached,
then turn off ceiling mixing fan. The recirculation fan will continue to operate for the
duration of the test.

e) Three minutes after turning off ceiling mixing fan, begin to acquire the cigarette smoke
particulate concentration. This test point is the initial chamber concentration (¢ = 0 min). If
the cigarette smoke concentration is not within the initial limits (refer to 4.4.1), terminate
the run.

f) Acquire particle concentration data at one-minute intervals for 20 min. A minimum of nine
data points having particle concentrations greater than the lower limit of instrument
measurability are required.

g) Record the average RH and temperature of the chamber dllring the test pprind alues

outside the limits in 4.2 and 4.3 invalidate the run.

h) Chlculate the decay constant for cigarette smoke as specified in 8

i) Dletermine the acceptability of the run by calculating the standafd\deviah atural
decay in accordance with 8.3. A standard deviation of less than\th i e limit

of 0,002 min™ or 10 %, whichever is greater, determines thé accegtagility

5.3 [Cigarette smoke particulate matter removal mea
operating (includes natural decay)

b)| Using the chamber HEPA filter, ~ S \ i il the
background particulate matter g icles hes a
level of less than 20 particle & i g nental
control devices until the room conditions in4.2.

i) When an accepta wd level is achieved (as indicdted in
5.2 b), record ¢he jon, turn off the chamber environmental
control syste idifj , blowers, supply dampers and [return
dampers).

smoke
but 45

iii)
iv) Qke for 1 min, then turn off ceiling mixing fan. The recircylation
stop.
iMed as

e§ after turning on the air cleaner, begin to acquire the cigarette $moke
particulate concentration. This test point is the initial chamber concentration.|If the
cigarette smoke concentration is not within the initial limits (refer to 4 4 1) terminate
the run.

e) Acquire particle concentration data at 1 min intervals for 20 min, beginning at the
two minute point (r =2 min). Use all acceptable data points. Refer to 8.1 for
elimination of data points to determine acceptability. A minimum of nine acceptable
data points are required.

NOTE The operating power test described in Clause 9 can be conducted during this particle concentration data
acquisition phase if desired.

f) Turn off the air cleaner. Record the average RH and temperature of the chamber
during the test period. Values outside the limits in 4.2 and 4.3 invalidate the run.

g) Calculate the decay constant for cigarette smoke as specified in 8.2.

h) Determine the acceptability of the run by calculating the standard deviation of the
particulate matter removal in accordance with 8.3. A standard deviation of less than
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i)
j)

the 95 % confidence limit of 0,008 min™ or 10 %, whichever is greater, determines the
acceptability of the run.

Determine the CADR of the air cleaner in accordance with 8.4.

Determine the acceptability of the test by calculating an estimate of the standard
deviation for a single test CADR according to 8.5. A two standard deviation estimate of
less than CADR of 9 cfm or 10 %, whichever is greater, determine an acceptable test.

6 Test procedure for determining performance on test dust

6.1

To de
6.3 se¢

6.2

General
ermine the performance on test dust, perform the test procedures p 2 and
quentially during the same day (see C.3.b))
Natural decay measurement
Place the air cleaner to be tested in the chamber in acegorda Wit et the
air cleaner controls to the conditions for test. Test for proper gperati ut off

Using the chamber HEPA filter, allow the 8 i il the

background particulate matter for partig ,0 um
reaches a level of less than 003\ parti nental
control devices until the room i n 4.2.

Procedure

1) When an acceptable test ¢ d level is achieved (as indicgted in
» 7 Turn off the chamber environmental
control systef blowers, supply dampers and [return

dampers.)

to the aerosol generator and then the aprosol
atetest dust until the particle concentration fin the
d initial concentration (200 particles/cm3 tb 400

bactive source is utilized by the dust generator for charge

4) i 9r 1 min after the initial concentration has been reached, then tdrn off
ceiling mixing fan. Wait one minute for the fan to stop. The recirculation fan will
continue to operate for the duration of the test.

- is the
initial chamber concentration (1 =0 min). If the test dust concentration is not within
initial limits, terminate the run.

Acquire particle concentration data at one-minute intervals for 20 min. A minimum of
nine data points having particle concentrations greater than the lower limit of
instrument measurability are required.

Record the average RH and temperature of the chamber during the test period.
Calculate the decay constant for test dust as specified in 8.2.

Determine the acceptability of the run by calculating the standard deviation of the
natural decay in accordance with 8.3. A standard deviation of less than the 95 %
confidence limit of 0,001 min” or 10 %, whichever is greater, determines the
acceptability of the run.
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6.3 Dust particulate matter removal measurement with air cleaner operating (includes
natural decay)

a) Operate the ceiling mixing fan and create a log file for the run.

b) Using the chamber HEPA filter, allow the test chamber air to clean until the
background particulate matter for particles is in the size range of 0,5 um to 3,0 um
reaches a level of less than 0,03 particle/cm®. Simultaneously operate the
environmental control devices until the room conditions (temperature and RH) are as
specified in 4.2.

c) Procedure

5) When an acceptable test chamber background level is achieved (as indicated in
6.2 C), record the background concentration, turn oifl the chamber environmental

control system (humidifiers, HEPA filter, blowers, supply return
dampers).

6) Immediately turn on the air supply to the aerosol geneypaty grosol
generator. Continue to generate test dust until the ) ior |in the
chamber reaches the required initial concentrati b 400

particles/cm® as noted in 4.4.1).

supply and aerosol generator.

CAUTION A radioactive source r for
neutralization.
8) Mix dust for one minute, the fan to
stop. Turn on air cleaner. Thi
d)| Begin to acquire the particle conce Is test
point is the initial within
the initial limits, te
e)| Acquire particle ing at
t =0 min. lity. A
minimu
particle

ecord the average RH and temperature of the chamber
lues outside the limits in 4.2 and 4.3 invalidate the run.

Zptability of the run by calculating the standard deviation pf the
atter removal in accordance with 8.3. A standard deviation of lesg than
fidence limit of 0,003 min™" or 10 %, whichever is greater, determings the

acceptability of the run.

i) LDetermine the CADR of the air cleaner in accordance with 8 4

i) Determine the acceptability of the test by calculating an estimate of the standard
deviation for a single test CADR according to 8.5. A two standard deviation estimate of
less than a CADR of 10 cfm or 10 %, whichever is greater, determines an acceptable
test.

7 Test procedure for determining performance on paper mulberry pollen

71 General

To determine the performance on paper mulberry pollen, perform the test procedures
prescribed in 7.2 and 7.3 sequentially during the same day (see C.3.c)).
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7.2

c)

Natural decay measurement

Place the air cleaner to be tested in the center of the chamber in accordance with
4.6.2 and set the air cleaner controls to the conditions for test. Test for proper

operation, then shut off and switch external to test chamber.
Operate the ceiling mixing fan and create a log file for the run.

Using the chamber HEPA filter, allow the test chamber air to clean until the

background particulate matter for partlcles in the size range of 5 um to 11 um re

aches

a level of less than 0,03 particle/cm®. Simultaneously operate the environmental

control devices until the room conditions (temperature and RH) are as specified i
Procedure

n4.2.

1) When an acceptable test chamber background level is achieved (as ind
in 7.2 c), record the background concentration, ‘
environmental control system (humidifiers,
dampers and return dampers.)

pollen generator (see C.3.c)).

3) Open the chamber valve to the pollen
generator air supply at 1,4 kg/cm (20 psi
and close the chamber valve.

monitor. This test point
pollen concentration is not with

or 10 %, whichever is greater, determine

Pollen particulate matter removal measurement with air cleaner operating

icated
amber

supply
to the

pollen
supply

, then
The

is the
in the
n.

um of
ument

ired for
period

of the
95 %
s the

(includes natural decay)

Operate the ceiling mixing fan and create a log file for the run.

Using the chamber HEPA filter allow the test chamber air to clean until the background
particulate matter for partlcles in the size range of 5 um to 11 um reaches a level of
less than 0,03 partlcle/cm Simultaneously operate the environmental control devices

until the room conditions (temperature and RH) are as specified.
Procedure
1) When an acceptable test chamber background level is achieved (as ind

icated

in 7.3 b) record the background concentration, turn off the chamber
environmental control system (humidifiers, HEPA filter, blowers, supply

dampers and return dampers).

2) Attach one of the pre-weighed paper mulberry pollen sample bottles
pollen generator (see C.3.c)).

to the
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3) Open the chamber valve to the pollen generator and turn on the pollen
generator air supply at 1,4 kg/cm (20 psig) for 10 s. Turn off the air supply
and close the chamber valve.

4) Mix pollen for 1 min, then turn off the ceiling mixing fan. Wait 1 min for fan to
stop. Turn on air cleaner. This is t = 0 min.

d) Begin to acquire the particle concentration with the dust monitor at r = 0 min. This test
point is the initial chamber concentration. If the test pollen concentration is not within
the initial limits, terminate the run.

e) Acquire particle concentration data at one-minute intervals for 10 min, beginning at

t = 0 min. Use all acceptable data points. Refer to 8.1 to determine acceptability. A
minimum of five Qr‘r‘plnfthp data pninfc are rpquirnd

NOTE The minimum of five points required for pollen is less than the minimum_ of ni Qi ired for
tobacco smoke and dust due to pollen’s faster decay rate and due to the shdrtar d isitior] period

f)| Turn off the air cleaner. Record the average RH and tem [ Y amber

h)| Determine the acceptability of the run by calculating the(stanc iati of the
particulate matter removal in accordance with”8.3.7A sta i 5 than
the 95 % confidence limit of 0,022 min™ i ne an
acceptable run.

i) | Determine the acceptability of for a

single test CADR according to8-5. A 5 than
CADR = 23 cfm or 20 %, whichever is gres ermines an acceptable test

8 Chlculation proceo S &

8.1 Criteria for.elimination e from a run

There|are four c/@ I|m at| g a data point from a run. The first is operator error. The

second is equipmery 1g/’sensing, recording, or reporting of information. The

third is the data poi 95 % prediction limit of the regression line. The [fourth
is decpy belo i acceptable concentration limits of the instrument.

— Crijterion\. ator error results in the elimination of the data point whether or
not tde d i (corkesponding to the time the error is noted) is found within acceptable
or [antici ati

— Crjterion.'2 noted equipment error will result in the elimination of the datal point

(corresponding te’the time the error is noted) whether or not the data point is found |within
acpeptable or anticipated concentration ranges.

— Crltertfon 3 Any data points found to be outside the 95 % prediction timits—of the
regression slope line will result in the elimination of the data point. The cause of the outlier
data may or may not be due to chamber instrumentation, air cleaner inconsistency, or
other chamber effects.

— Criterion 4. Any data point resulting in a reported concentration below the instrument
measurability limit will be eliminated along with all subsequent data points in the run.
Subsequent data points are eliminated based on the anticipated theoretical reduction of
concentration with time. Any data point taken after one rejected for Criterion 4 would be
theoretically expected to also be eliminated by Criterion 4.

8.2 Calculating the decay constant

Since the chamber air exchange is negligible (maximum contribution to slope of
0,000 51 min ) the air exchange rate is not included in the calculations.
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8.2.1 The decay constant, k, for particulate matter is based on the formula:

Ct,-=Cie'kti (1 )

where

Cy; is the concentration at time ¢, expressed in particles/cm3;

Ci is the concentration at 1 = 0 min;

k is the decay rate constant, expressed in minutes ';

t; is time, expressed in minutes.

8.2.2 The decay constant, k, is obtained using the linear regression on the 1nCy and ¢ using

the formula:
B = Sxy (2)
Sxx
where
N
Sy =D 41nCy (3)
i=1
N 2
Syx = z i (4)
i=1
When d 7.2,
the repults represent the paty ns are
used for the total particu \ ements in 5.3, 6.3, and 7.3, the nesults
repregent the air clean cay of
the pgrticles.
8.3 [Computati
regression Ji
8.3.1 dard deviation of a regression line
An esti ation about the regression line is calculated as follows:
S 4 b= mi )2] (5)
W
S - is the estimated value of the averall standard deviation:
n is the number of pairs of data points used in the regression;
b is the intercept of the regression line (equivalent to an estimated initial
concentration) expressed as In (particles/cm®);
m is the slope of the regression line, expressed as min™";
4 is the time at the data point, expressed in minutes;
1nCy; is the natural logarithm of the concentration at time, .

8.3.2 Step 2: Calculation of standard deviation estimate of the regression line slope

The standard deviation estimate of the slope of the regression line is calculated as follows:

S slope =

Szreg

XX

(6)
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Performance calculation

The performance of a portable household room air cleaner is represented by a clean air
delivery rate (CADR). A method for calculating the clean air delivery rate is:

CADR =V (k,—k,)

where
CADR is the clean air delivery rate, expressed in cubic feet per minute;
Vv is the volume of test chamber, expressed in cubic feet;
kg is the total decay rate, expressed in min™";
k| is the natural decay rate, expressed in min™".
8.5 [Calculation of the standard deviation estimate of the CADR
The sfandard deviation estimate as described above for each ¢
lines ¢an be combined using error propagation analysis on th
CADR in 8.4.
The c

Sdaor =

wh
Sc
S(9
S(9

1 (

8.6

The s
smoke
CADR
conce
assun
excha
backg

air cleaner is based upon the CADR obtained for cig
. The room size is based upon the ability of the air cle

hge rate~of\J,0 h', a cigarette smoke particle natural decay equal to the a\
round )natural decay rate (from statistical study), a ceiling height of 2,4 m (8 ft),

(7)

decay
te the

dte the

(8)

nin'1;

sed in

sed to

arette
aner’s
-state
retical
an air
erage
and a
article

te smoke particle generation or influx rate such that a cigarette smoke p

-order

differential equation is utilized for the calculation that is derived in Annex E and summarized

as:

R

R

w
C

oom size (square feet) = cigarette smoke CADR x 1,55

oom size (square meters) = room size (square feet) x 0,093

here
ADR is the Clean Air Delivery Rate determined from Equation 7.
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9 M

9.1

easurement of operating power?

Conditions of measurement

The measurement described in this clause shall be conducted in accordance with the
conditions described in Clause 4. For equipment (and its accuracy specification), see to
Annex A.

NOTE This measurement may be conducted simultaneously with the tobacco smoke or dust particle matter
removal tests noted in either 5.3 e) and 6.3 e), as both of these tests are of sufficient length.

9.2

Conditioning of room air cleaner prior to measurement

Prior
runnin

9.3

9.3.1
manuf

supply

9.3.2
power

9.3.3
4.1.3)
9.3.4

initial
shoulq

9.4

To ob
readin

10 M

10.1

10.1.1

0 measuring operating power, the air cleaner’s motor shall be p in by
g the unit, without filters, for 48 h.
Measurement procedure
After the unit motor has been properly conditioned, j pment
acturer’s instructions, connect the power measurifig power
and the air cleaner unit under test.
Turn the air cleaner on with all settings/option level and reset the
measuring instrument.
Adjust the power supply indicato 2 and
Allow the air cleang 2 min
runtime, begin reco e test
take 15 min tota
Operating
ain the operaf he 13
gs may be tb es.
easur
Cond S easurement
Air<Speed T he tests shall be carried out in a room that has an air speed close|to the
air clelaner under test of < 0,5 m/s.

10.1.2 Ambient Temperature. The ambient temperature shall be maintained at 23 °C £ 5 °C
throughout the test.

10.1.3 Voltage. Voltage supply shall be as specified in 4.1.3.

For equipment (and its accuracy specification), see Annex A.

NOTE The measured power for some products and modes may be affected by the ambient conditions (e.g.
illuminance, temperature).

1 In accordance with the U.S. Environmental Protection Agency (EPA) Air Cleaner Energy Star Requirements

Elig

ibility Criteria — Energy Consumption Test Protocol.

2 |n accordance with the U.S. Environmental Protection Agency (EPA) Air Cleaner Energy Star Requirements

Elig

ibility Criteria — Test Procedure for Measuring Standby Power.
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Preparation of room air cleaner model for testing

Tests are to be performed on a single room air cleaner model. The room air cleaner model
shall be prepared and set up in accordance with the manufacturer’s instructions, except
where these conflict with the requirements of this test procedure. If no instructions are given,
then factory or “default” settings shall be used, or where there are no indications for such
settings, the air cleaner model is tested as supplied.

For portable air cleaners having a rechargeable battery, standby mode is measured on the
charger or docking/base station with the air cleaner detached from its regular source of power

in the "on" position.

10.3 |Test procedure

10.3.1 power
are stable. A variation of less than 5 % in the measured power over. stable
for thg purposes of testing for standby power usage under this specificatjo power
readings may be used in this case

10.3.4 Connect the air cleaner model to be tested to the stable
mode.

10.3.3 After the air cleaner model has been ajlo onitor
the operating power for not less than g

10.3.4 If the power level does not dkift b (from the maximum [value
obseryed) during the latter 5 min, the/load can\be sidered stable and the power dan be
recorded directly from the instrument a tho Ain

10.4 |Test results

Standpy power shall b ) ayerage power in Watts rounded to the second
decimgl place.

11 Reporting

The template - 2) st shown in Annex F identify the parameters that shpll be
recorde i stingvand reported for each test

12 Sjafety

It is recommended that household room air cleaners meet the relevant safety requiremgnts of
Undemariters- L aboratories lnc ; such as I RR7, Standard for Electrostatic Air ("Innnnre, latest

edition3, and UL 507, Standard for Fans, latest edition.

3 Copies of UL Standards are available through COMM 2000, 1414 Brook Drive, Downers Grove, IL 60515, 1-

888-

UL33503, www.comm-2000.com, E-mail: sales@comm-2000.com.
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AA1

Annex A
(normative)

Details of test chamber construction and equipment

Test chamber construction (equivalent material and equipment substitutes
are acceptable)

No silicone caulk shall be used in the test chamber.

Chamber size

Inside dimensions, 3,2 m x 3,7m x 2.4 m, 28,5m”
(10 % ft x 12 ft x 8 ft, 1 008 ft°)

\'Kab topsize/ 0,36 m x 0,56 m x 0,03 m (14 in x 22 in x 1 in)

Framework Standard 5,1 cm x 10,2 cm (2 in x 4 in) congftuctiop,\séaled a} floor
line, inside and outside with caulking compo(;\d\

Wall$ 1,3 cm (% in) wallboard over 0,9 cm (3/§/m)\p\<w}y@\ \

Flootling Seamless, smooth surface, full deb\eum\wah\xl

Filtrdtion High efficiency particulate air ANl W % efficieht for
0,3 um DOP cigarette smok ). "Pre-fitér 60 % ASHRAE
efficiency roughing filter 20 ¢ (39 S E efficiency.

Paint White, washable_latex se@hg\tos’s/ /\ \

Ceilihg fan 3 blade, 0,91%n (36 i8), cei(ingfan 395 RPM Stock No. 4C852|Amps
0,5, Volts 120, .7 XKg\(28 Ibs)y or equivalent. Availabl¢ from
W.W. Grainger.

Motofr and blower 21,5 m*/m (750 cf , W@ in) WG, 3/4 HP motor, 208|Volts,

for reconditioning 3 e

loop N

Recirfculation fan e irculatiepfan Ts—pdsitioned 1,5 m (60 in) from the floor fto the

Posifion <> ccra]irl[te oRk the or and 0,4 m (15 in) from the back wall to the fan

Tabl¢ stand SIght03%4aN(29,25 in) from the floor

RN
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KEY

A Vdltagesregulator K Test unit

B De1ta dcquisition and control interface L  Ceiling mixing fan
C  Air supply (filter/drier) M  Return air damper (2)
D  Computer terminal N  Recirculation fan
E Cigarette smoke pot O  Humidifier

F  Pollen generator P Prefilter

G Dust and pollen monitor Q Blower section

H  Smoke monitor R HEPA filter

| Cigarette smoke diluter S  Electric heater

J Dust generator T  Supply air damper

Figure A.1 — Air cleaner chamber
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A.2 Test chamber equipment (equivalent substitutes are acceptable)4

A.21 Recirculation fan
Available from:
W.W. Grainger, Inc.
6285 E. Molloy Rd.
Syracuse NY 13057
Phone: (800) 323 0620

WeD site: www.grainger.com

Madel No. 4C448
Shaded Pole Blower

A.2.2 Relative humidity — Temperature sensor
Aviailable from:

Vagisala, Inc.

100 Commerce Way
Woburn, MA 01801
Phone: (781) 933 4500

Web site: www.vaisala.com

Mgdel HMW 30YB
A.2.3 Temperatur
Hdmidifier
Available fro@
D.F. Brandt, Ing
81p2 Kirkville
Kirkville, N.Y.™
Web,si

yditioning loop equipment

oagd

Model RESDELUX
Steam\Humidifier

A.24 Cooling/dehumidifying equipment
Available from:
Trane Co.
LaCrosse, WI 54601

Web site: www.trane.com

Model No. XE900 1 ton condensing unit
Model EAS Evaporator Coil

4 This information is given for the convenience of the users of this PAS and does not constitute an endorsement
by the IEC.
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A.2.5 Reheater
Available from:
INDEECO
425 Hanley Industrial Court
St. Louis MO 63144
Web site: www.indeeco.com

10 kW duct heater

A.2.6 Voltage regulator
Avfailable from:
Ngwark Electronics
4801 N. Ravenswood Ave.
CHicago, IL 60640
Phone: (312) 784 5100

Web site: www.newark.com
Sdla Type 63-23-220-8 2 kVA 60 H
Single phase minicomputer regulato

A.2.7 Watt transducer
Avfailable from:
ORio Semitronics Inc.
4242 Reynolds Drive
Hilliard, OH 43026
Phone: (80(@ 6%

Web site: www, @

Madel A 0028 3K yatt transducer
A.2.8 ker generation and measurement
Dyst Gene
Available from
TSI Inc

500-CardiganRd-
Shoreview, MN 55126

Phone: (800) 874 2811
Web site: www.tsi.com

Model 3400 Fluidized Bed Aerosol Generator

A.2.9 Dust neutralizer
Available from:
TSI Inc.
500 Cardigan Rd.
Shoreview, MN 55126


http://www.newark.com/
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Phone: (800) 874 2811
Web site: www.tsi.com

Model 3012 Aerosol Neutralizer

A.2.10 Dust/pollen particle counter
Available from:
TSI Inc.
500 Cardigan Rd.

SHoreview, MN 55126
Phone: (800) 874 2811
Web site: www.tsi.com

Agrodynamic Particle Sizer® (APS) Spectrometer - Model

A.2.11 Cigarette smoke monitor

Aviailable from:

Particle Measuring Systems, Inc.
54(75 Airport Blvd.

Bqulder CO 80301

Phone: (800) 238 1801
Web site: www.particlemeasurings) ste%co

Hi

PNIS Model HS-L
A.2.1% BKa

2 oz d4crew-top gl
for air|entry, and p

)
=y
(%2
©
>
o
=
<
=

<
—
©

D
o
>

Airt Suppl
Avaifa

T3l Inc.

500 Cardigan
SHoreview, MN 55126

Phone: (800) 874 2811
Web site: www.tsi.com

Model 3074 - Air Supply System

A.2.13 Isokinetic diluter
Available from:
Stainless Design Concepts
1117 Kings Hwy
Saugerties, NY 12477
Phone: (845) 246 3631
Web site: www.stainlessdesign.com
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Custom Aerosol diluter - six to one dilution ratio
at 1 cm®/s total flow rate.
A.2.14 Operating power and standby power measurement watt meter
(or equivalent instrument)
Watt Meter or equivalent instrument capable of measuring true RMS watts
Accuracy: =1 % at 120 V, 60 Hz
Resolution: 0,01 W (or better)

@C@
o
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Annex B
(normative)

Sources of test materials (equivalent substitutes are acceptable)5

a) Air cleaner test dust:
Powder Technology Inc. (PTI Inc.)
14331 Ewing Avenue South
Burnsville, MN 55306
Phone—{952) 894 8737

Web site: www.powdertechnologyinc.com

Fime Air Cleaner Test Dust
b) Cligarettes:
Kgntucky Tobacco Research and Development Center (KT
University of Kentucky
Lexington KY 40506
Phone: (859) 257 1657

Web site: www.uky.edu/KTRDC
2R4F Research Cigarettes

c) Ppper mulberry pollen (non-defa
Greer Laboratories Inc.

Bdx 800
Lenoir, NC 28645

Phone: (800@ 3
Web site: w r

5 This information is given for the convenience of the users of this PAS and does not constitute an endorsement by
the IEC.
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Annex C
(informative)

Standard laboratory operation procedures
when testing portable room air cleaners

Receipt of test units

received for testing should be inspected upon receipt for shipping damage or other

obvious _visual defects. The supplier of the units should be notified immediately of defects or

damage and provide a disposition.

Units should be logged in and forwarded to the test facility run-in roo

c.2

Perfor

C.3
a) Cig
Store
humid

The c

For lo
atem
b) Air
1)
2)

Test room preparation
m startup and cleaning procedures in accordance witk
Contaminant preparation

arette smoke:

plative

test standard cigarettes (Annex B), keep at
and relative humidity of 50 % = 10 %.

ng term storage

perature of i"C
cleaner tes :

with a

1,279 of uniformly mixed pollen is divided into 4 approximately equal sections uging a

Cc.4

NOTE

razor blade or small fine ndgnd micro-spatula. Pollen shall be divided in an area

having no more than 40 % RH.
Load each 1/4 of the pollen into separate generator jars.

Store loaded generator jars in desiccators with drying agent for a minimum of 24 h
prior to testing.

When ready to test, adjust air pressure of the pollen generator to 1,4 kg/cm2 (20 psig).

For long term storage of the pollen specified in 3.16.3, store in a desiccating chamber
with a maximum RH of 20 %.

Start-up procedures

These procedures are specific to the equipment listed in Annex A.

a) Turn on main power to computer and reconditioning system.
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b)
c)

e) Clean test room, according to procedures in C.6.
f)  When test room conditions are safely within requireme

d) Turn off recirculatia
e) Pgrform full

f) Turn off main pQw

Start reconditioning loop and turn on recirculation fan to get room ambient conditions.

Prior to dust or pollen tests, turn on APS 3321 as follows:
- Power switch on, wait 10 s.

- Pump switch on, wait 10 s.

- Laser switch on.

- Let the instrument warm up sufficiently.

Prior to cigarette smoke tests, turn on HS-LAS as follows:
- Power switch on, wait 10 s.

it campla flo, (4 ,\m3’/.-

A A AV
oo StToattpPreTowWw TS99

- | Wait a minimum of 30 s.

- | Check laser reference voltage (shall be above 4,5 V). If lo
manufacturer’s instructions.

- | Let the instrument warm up sufficiently.

Shutdown procedures

Tdrn on reconditioning loop to remote resi rtic Ia@.
Pqwer down APS 3321 in this orde
- | Laser switch;

- | Pump switch;
- | Power switch.
Pgwer down HS-LAS

ed by

e been

pollen

C.6 | Daily startxup.c

NOTE |T e\ written for a specific facility and should be regarded as typical. They ha

found tp be quired test chamber background concentrations.

a) Wash ciga oke generator and used pollen jars.

b) Usge damp lint-fr€e wipe to clean inside lids of cigarette smoke generator and
generator.

c) Dammpsponge courntertops and computer extermatsurfaces:

d) Damp mop floor and anti-static mat.

e) Lift instruments and dust generator (carefully) and wipe bottom surface and table tops.

C.7 Test room cleaning procedures (shutdown and as required)

NOTE These procedures were written for a specific facility and should be regarded as typical. They have been
found to be sufficient to achieve required test chamber background concentrations.

a)

b)

Prepare anti-static cleaning solution (commercially available formula acceptable) in
accordance with manufacturer’s instructions. Use only damp sponge and mop (no dripping

or sloshing).

Mop ceiling - Damp mop ceiling, including light fixture lenses. Rinse, wring out mop and

change water frequently during mopping.
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c) Mop walls - Starting at wall next to door, damp mop walls in sections, working around the
room. Rinse, wring out mop and change water frequently during mopping.

d) Wash window - Wash with anti-static solution. Wipe with lint-free wipes.

e) Sponge - Start at door, working around the room, using the sponge on all small surfaces.

Ri

nse and wring out sponge frequently. Clean surfaces.
Ceiling fan, including braces (perform first).
Door, knob, closer and molding.
Temperature and RH sensor covers.
Small sections of wall.

C.8
a) P4
6-

NOTE
not stal

b) CH

c) BI
40

C.9

Return air damper, linkage, and motor.
Recirculation fan and bracket, including fan blades.
Dust generator and pedestal.

Second return air damper, linkage, and motor.
Instrument and table tops and legs.

pp floor - Damp mop room floor, starting at corner f
ctions toward the door. Rinse, wring out mop

bpping.

tional-Institute of Standards and Technology (NIST) on an annual basis.

ing in
Huring

within

cks are

bary.

sig to

g and
semi-

to the
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Annex D
(informative)

Standardization of calculations — Rounding procedures
for data and calculations

D.1 Raw data

Round raw data to four (4) significant figures.

- | Dust: 111,12 =111,1
- | Cigarette: 22 222 =22 220
- | Pollen: 9,666 6 = 9,667

D.2 | Slope of decay line

Round the slope of decay line to five (5) decimal places.
- | 0,156 743 23 = 0,156 74
- | 0,013 267 81 = 0,013 27

D.3 | CADR and estimated value of two

Roung

Roung

The ¢
signifi

ur (4)
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Annex E
(informative)

Derivation of effective room size

NOTE The AHAM Effective Room Size is based on several standard construction criteria for rooms, and a history
of the natural decay rate of small particles as determined through ANSI/AHAM AC-1 for cigarette smoke.

E.1 Basic indoor air model for particle concentrations

tween
er the
¢ tion is
relativiely constant. In this situation:
_ source terms _ indoor sources +outdoor sources (1)
removal terms  ventilation + air cleaning + deposition
Withouyt air cleaning, particle removal is through ventilz these
terms|and substituting decay parameters for words i
Source terms = Cx(kv +kdep) (2)
where
ko
k(
a
k)
Steady- pss of
the infti val of
smoke he air
cleand ove:
Soureeterms =0,2 Cx (kv+kdep+kAC) (3)

Since the source terms do not change — only the use of an air cleaner — the two equations
can be combined through the equivalent source terms to give:

Cx ky +kgep )= 0.2C % (ky +kgep + kac) (4)
Cancelling the C’s from both sides, rearranging and solving for the air cleaner removal rate:
Ky = 4(kV + kdep) (5)

Recall that CADR is defined as Vx (k. — k,), where V is the room volume (ft3) and &, and k,
are the decay rates with and without air cleaner operation, respectively (as defined in 8.4).
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Effectively then:

ai

and

r cleaner operating decay = k. = (kv+kdep+kAC)

natural decay = k, :(kv+kdep)

This d

ifference in decay rates is kac, thus

(6)

(7)

d

The opj

neede
is ass
floor g

Comn

avera
measy

(9):

simpli

S

CADR.

clean
be us
used 1

ADR =Vxkpc = 4V(kv+kdep)

bjective is to show what size room results from the minimum™g ornance

d to provide an 80 % reduction in steady-state particle concentrations city, it

umed that the ceiling height is 8 ft; this permits recasting ms of

rea, A, a more commonly known description of room size\than is

CADR
= (9)
32ikv+kdepi

only accepted values for the sed. Typical air exchange
(ventilation) rates for houses in the U 0,016 67 min-'. For smoke,

je deposition rates are 0,003 provide by AHAM through Jactual

rements by a third party indepe der@ i substituting these values in equation

(ft)* = CADR/[32(D,016'6 (10)
In a meeting of cil, the value of 1,557 was rounded to 1,65 for
i icity, thereby™pr equation:

quare feet=\1

, an air cleaner with a CADR rating of 50 ¢cfm can be uped to

a Likewise a CADR rating of 100 cfm would permit an air clegner to

bd in a5 i (~10 x 15 ft), and so forth. Conversely, this equation can a|so be

o determine what the CADR requirement is for a room or indoor space of a given size.

ampte; for a todm size of 100 ft2 a CADR rating of at least 64 c¢fm is needed.

For ex
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Annex F
(informative)

Sample data

PAS 62587 © IEC:2008(E)

F.1 Example data sheet — Cigarette smoke natural
1018 —
1017 f=——
£ 10.16 { AA
— C . .
€ 1015 f e N — S
o . el i -
g 1% HEEESS AN
S 10.13 HH * Eoreesoning LS. .
= o B IR,
1012 T 3 Ellmlﬂiiﬁ 95% Pred =
10.11 \/ O
0 xé EQ _ 15 20
in
TIME(MIN) Cti In(Cti) “RIMEMIN) Cti LN(Cti)
0joo 25,802.39 10.16 Q .00 25,320.37 10.14
1{00 25,831.96 ) .00 25,019.76 10.13
200 13.00 24,918.43 10.12
3] 14.00 25,051.80 10.13
4, 15.00 24,880.55 10.12
5,
6.
7.
8.
9,
10|
Quant Measured | Lower Limit Upper Limit Acceptable
Decay [Constant 0.00251 - -
Slope Standard Deviation (min '1) 0.21 - 2.00 YES
Background at Injection (part/cm?’) 5.236 - 20.00 YES
Initial Concentration (part/cm3) 25800 24000 35000 YES
Data points used 16 9 - YES
Average Temperature (°F) 71 65 75 YES
Average Humidity (%RH) 40 35 45 YES
Average Input Voltage (volts) 120.9
Average Test Unit Power (watts) 0.3
CADR (cfm) 226.5
CADR Standard Deviation (cfm) 1.6 22.7 YES
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F.2 Example data sheet — Cigarette smoke measured
1 2 F * In( concentration)
i Regression Line
S I el 95% Lowver Limit
10 3 e R R 95% Upper Limit

o] Eliminated
o Eliminated - 95% Pred

=
L2 8 7 e =TT
E 6=
2l g
s 41
g, QR
E o1 X\
D 5 15 20
Ti
O KV
TIME(MIN) Cti In(Cti) \T{M IN) i LN(Cti)
0{oo0 29,549.52 10.29 2,458.76 7.81
1]00 23,348.25 10.06 1,992.14 7.60
200 1,564.02 7.36
3/00 1,245.86 7.13
4100 15.00 1,012.09 6.92
5/00
6/00
7{00
8/00
9|0
1d.00
Quantity Measured t?nv‘vittar Upper Limit Acceptable
Decay constant U.Z2Z7Z0 - -
Slope Standard Deviation (min '1) 1.63 - 22.91 YES
Background at Injection (part/cm3) 8.624 - 20.00 YES
Initial Concentration (part/cms) 29550 24000 35000 YES
Data points used 16 9 - YES
Average Temperature (°F) 71 65 75 YES
Average Humidity (%RH) 41 35 45 YES
Average Input Voltage (volts) 120.5
Average Test Unit Power (watts) 100.8
CADR (cfm) 226.55
CADR Standard Deviation (cfm) 1.6 22.7 YES
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F.3 Example data sheet — Dust natural
5.94 -
5.92 =5
59
5588 + S
E 5 26 L Py -
et F T H"nﬂ
£ 584 1 i ST /\(
o : * % i e d
© 582 + TN N
8 58 1 *  |n(concentration) -
— Regression Line N \ \
S 578 {------- 95% Lower Limit
F— N R 95% Upper Limit \ N'
576 | ¢ Eimnated (\ \
. O  Eliminated - 9:3% Pred
0 5 <\ % ® 15 20
TIME(MIN) cti In(Cti) \ O\ N TIME(MIN) Cti LN(Cti)
g.00 11.00 330.94 5.80
1.00 12.00 326.79 5.79
2.00 13.00 325.31 5.78
3.00 14.00 322.93 5.78
4.00 15.00 320.02 5.77
5.00
§.00
7.00
§.00
AN
19.00 SELN
Quantity \> Measured Lower Limit Eﬁ:’;r Acceptable
DecayConstant 0.01021 - -
Slope Standard Deviation (min ') 0.28 - 1.03 YES
Background at Injection (part/cm?’) 0.021 - 0.03 YES
Initial Concentration (part/cm3) 371.9 200 400 YES
Data points used 16 9 - YES
Average Temperature (°F) 70 65 75 YES
Average Humidity (%RH) 40 35 45 YES
Average Input Voltage (volts) 120.8
Average Test Unit Power (watts) 0.3
Coefficient of Determination 0.990 0.980 - YES
CADR (cfm) 233.51
CADR Standard Deviation (cfm) 1.3 - 23.4 YES
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