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Comparative Efficiency Evaluation of Air Cleaners for
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Abstract

This study was conducted to evaluate the efficiency of indoor air cleaners and to inform how
to select them correctly to the users. The efficiencies of removing suspended bacteria per hour
were 64.3+13.1% for filter, wet, and complex type, respectively, which showed the complex
type was the most efficient. The removal efficiencies of formaldehyde (HCHO) after two hours
operation of air cleaners showed 88.3% and 81.1% for filter and wet type, respectively. The
efficiency of complex type, with removal rate of 55.5~58.4%, was decreased after 30 minutes
operation. Therefore, it is recommended to perform over 60 minutes when doing air cleaner
certification test for HCHO removal efficiency. Generally, air cleaners having low wind volume
showed higher efficiency.

All tested air cleaners had no potential for removing of volatile organic compounds (VOCs),
which is toxic substances, and it is desirable to develop a device which can control these
substances. The results also confirmed that there was no ozone production from all tested air

cleaners. And it is recommended to ventilate for 20 minutes every four hours to maintain 50%

ventilation status.
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Table 1. Function and technique of the air cleaners

Function Application Technique

Dust Electric precipitator, electric filter, HEPA

Removal | filter, hybrid filter, wet type, plasma type

Deodori- | Active carbon, photo catalyst filter, water

zation filter

Antibiosis

d Catekin of apple and green tea, keto acid,
an

. ) apatite, hinokitiol, negative ion, cluster ion
Disinfection

Table 2. Characteristic of the air cleaners for testing

Application Max.
Model area g i air flow
(pyung) components (t03/min)
A 57 Filter 4step 25
B 5.0 Complex 9step 2.2
C 11.5 Complex 11step 5.0
D 7.8 Complex 4step 5.5
E 6.0 Wet 3step 3.0
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Table 3. The operating parameters for GC & ATD

Parameter Condition
ATD Perkin elmer Turbo Matrix ATD
Ad. time 10min(total 200mD)
Trap temp. -30°C~325°C
GC FID(Perkin Elmer, Autosystem)
Column 50m*0.22mm*1.0um(BP1)
Carrier gas He at 1.25ml/min
Inj./Det.temp. 250°C/270°C
Oven temp. 50°C(5min) - 20°C/min
program -250"C(5min) (total: 20min)
3) VOCs

Benzene, Toluene, p—Xylenes JAE2A=Z A
3192 Gas chromato graphy¥E ©]-85t
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Figure 1. Removal efficiencies of suspended bacteria by air
cleaners
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Figure 2. Removal efficiencies of suspended bacteria by a
ventilation
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C; : indoor concentration
C, : outdoor concentration
C; : pollution generation concentration
k : factor for inefficient mixing
S : pollutant generation rate
qo : input flow rate,
q; :output flow rate
F : recirculation air filter efficiency
V' :room volume, ¢ : operating time
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Figure 3.

HCHO concentration variations after operating the
air cleaners
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Figure 4. Removal efficiencies of HCHO by hour after

operating the air cleaners
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Figure 5. Removal efficiencies of air cleaners by mass

balance equation
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Figure 7. Trend of VOC concentration by the hour after
operating the air cleaners

Table 4. Concentration of Ozone after operating air cleaner

(unit : ppm)
A B C D E
1 0.004 0.005 0.004 0.004 ND
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Figure 8. Change of suspended bacteria concentration after
ventilation (Temp. 24°C, W/S 0.9m/s, Hum. 81%)

Figure 9. Change of suspended bacteria concentration after
closing the ventilation
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