Particle and Aerosol Research # 78 #| 3 &
PAAR Vol. 7, No. 3(2011) pp. 87-97
(AhEF=r ]l Afel| o] 2% 81 3

7| X = AlS [=| (]
571837 CA #AdsAe 2ot 24 &
JIANE HEE SHA wotol
dazE" - stae’ - 283" - atyy?
VAT TRBA I AAT R, D371 H Y F 9

(2011 8€ 19 T, 2011d 9¥ 16¥ 74, 2011d 9¥ 20 AAEA)

Analysis of CA Certification Performance Test Results and
Improvement of CA Test Method for a Better Differentiation
of Gas Removal Performances for Room Air Cleaners

Hak—Joon Kim" - Bangwoo Han" - Yong—Jin Kim" " - Sung—l Cha?
YEnvironmental Systems Research Division, Korea Institute of Machinery & Materials(KIMM)
IKorea Air Cleaning Association

(Received 1 August, 2011; Revised 16 September, 2011; Accepted 20 September 2011)

Abstract

In this study, we organized the test results obtained from the performance tests for the CA certificated air cleaners
which had been commercialy available in Korea since 2003, and analyzed the correlation among the test parameters
such as flow rate, particle collection efficiency, clean air delivery rate (CADR), ozone emission, odor removal
efficiency and noise level etc. The noise level of 267 air cleaners were increased as concentrated at the 45, 50, 55
dB, which are the required noise level for CA certification according to flow rate, and ozone emissions from the CA
air cleaners were significantly lower than the requirement limit, 50 ppb for 24 hour operation. The average particle
collection efficiency and odor remova efficiency were 89.3 and 80.8%, approximately 20% higher than the
requirement of CA certification, regardiess of flow rates. The particle remova performance of an air cleaner was
clearly discriminated by its CADR, and the CADR was obtained with a simple calculation: 0.79 x flow rate. The low
differentiation of gas removal performance of air cleaners by the current CA gas test method was improved by 3.2,
751.3, 134 times for ammonia, acetic acid, respectively, by adopting the CADR concept and the red time

measurement method, FTIR, for gas remova performance test.
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Table 1. Brief description about the CA certification test of Korea Air Cleaning Association for room air cleaners.

CA tests SPS-KACA002-132 (Korea Air Cleaning Association)
- A test duct(0.6x0.6m’)
Flow rate ) I
- No requirement for CA certification
Collection - Potassium Chloride particles, based on number concentration of the 0.3um particles
Efficiency - Requirement for CA vertification : more than 70%
- A closed chamber (40£10m’), Potassium Chloride particles, based on number concentration
. of the 0.3um particles
Clean Air - . 8 9 ;
. - Initial concentration : 10°- 10" #/m’
Delivery Rate

During time when the particle concentration reaches 1/3 of the initia
No requirement for CA certification

A closed chamber (4+0.1m'), Ammonia, acetic acid, Acetaldehyde
Initial concentration : 10-13 ppm
- Requirement for CA certification : more than 60%

Odor removal

efficiency

A closed chamber (40+10m’), 24hours

Ozone emission ) T
Requirement for CA certification : less than 50 ppb

A anechoic room, 1 m from the top, front, back, right, left side of an air cleaner

Noise level
- Requirement for CA cetification : less then 45 dB(~5 m'/min), 50 dB(5-10m’/min), 55 dB(10m’/min)
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Fig. 1. Experimental schematic of flow rate and particle collection efficiency tests.
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Fig. 3. Experimental schematic of odor removal efficiency test.
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Table 2. Number of applicants and air cleaners which were tested by the CA certification test of Korea Air
Cleaning Association for room air cleaners from 2003 to 2010.

Test period (Year) Number of applicants and tested air cleaners
2003 15 companies (27 models)
2004 20 companies (45 models)
2005 21 companies (60 models)
2006 16 companies (23 models)
2007 14 companies (25 models)
2008 13 companies (32 models)
2009 12 companies (25 models)
2010 10 companies (20 models)
SUM 64 companies (267 models)
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