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Abstract

The purpose of this study is to reduce the contaminants (total volatile organic compounds (TVOCs), fine
particle, odor and total airborme bacteria) during cooking process in cooking chamber, and to decrease the
health damage in indoor space that has bad work environment. In order to solve the shortcomings of existing
air purifiers and remove all kinds of pollutants effectively, this study focused on the development of indoor
air purifiers which are made of bar type. Bio-ceramics filter which combines activated carbon and loess. The
air cleaners developed with 4 measuring items including TVOCs, particulate matter, complex odor and total
airborne bacteria were measured comparing their pre-service test to their post-service test after a period of time.
The measured results showed higher removal efficiency of 91.02% as the concentration of TVOCs was reduced
from 2,500 pg/m’ to 223 pg/m’. Second, the particulate matter removal ratio was 97.51% efficient with average
concentration of 26.68 pg/m’. Third, the odor showed 95.20% reduction as air dilution ratio averaged out at
144. Last, total airborne bacteria was eliminated by over 94% showing the changeable concentration from 787
~814 CFU/m’® to 47~40 CFU/m’. In addition, the removal rate of harmful pollutants is excellent, and it is
expected that the environment of the existing poor cooking room will be greatly improved by using the
developed air purifier in combination with the ventilation device and the stove hood.
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<Fig. 1> Schematic process of bar type.

| Claarn Alr
. | ) L
1/ l | | r®
q \ AL ‘ i
P 4
4.":1;5: ’
water :
. ™
32_1 ﬁc:zuun |+3¢\ i

<Fig. 2> Air flow of air
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{Fig. 3> Drawings of air cleaner



162 gz 3 A]

{Table 1> Air flow of air cleaner

No Name Specifications

1 Inlet fan 18 W, 70 CMH
2 Water chamber 120 & x 220 m/m, 1.2 L

Antibacterial
21 foacterial 5 55 99.9% Antibacterial
ceramic filter

3 VOCs filter 120 @ x 220 m/h, 1.2 L
4 Bio-ceramic  Air purification (VOCs, NHs)
5 Cylinder carbon Air purification (Deodorization)

6 Discharge fan 18 W, 70 CMH
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{Table 2> Measurement of TVOCs by tobacco

A AAE B AT 153

{Table 3> Measurement of TVOCs by bond

smoke (unit : pg/m?) (unit : pg/m’)
Division Initial 2hr operate Removal Division Initial 2hr  2hr operate Removal
conc. after efficiency (%) conc.  stand after efficiency (%)
Ist 2,131 208 90.24 Ist 6,859 6,604 1,240 81.92
2nd 2,665 230 91.37 2nd 6,724 6,230 1,305 80.59
3rd 2,704 231 91.46 3rd 6,788 6,319 1,285 81.07
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{Table 4> Measurement of particulate matter by tobacco smoke (unit : pg/m’)
Division (min) Ist 2nd 3rd 4th Sth
0 471.20 1,290.10 1,645.60 1,472.40 1,557.70
10 282.50 869.80 1,054.80 711.60 696.50
20 143.30 504.20 618.00 437.80 440.00
30 86.90 141.50 294.40 190.20 159.60
40 67.10 79.90 105.60 86.10 68.80
50 38.60 44.50 57.30 50.30 37.10
60 23.90 25.70 29.90 24.50 29.40
Removal efficiency (%) 94.93 98.00 98.18 98.34 98.11
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{Table 6> Measurement of total airborne bacteria
removal ratio by bio-ceramic filter
(unit : CFU/M’)

Division  Initial 2hr operate after Efficiency(%)
Ist 787 47 94.03
2nd 814 40 95.09

{Table 5> Odor measurement by air dilution method

2713 7HE 3 & 247 AIhe 47~40 CFU/m’
2 o} 94.56% A A= RS Gkl o]+ Ht
oleAte dE o] gAle] 54 wAgEol
2 A= Aol glo] F-AlRte] fhaEeE
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°F 81.19%7HA] AAE= A2 UEsith
A, nAHR L] AAEL 2] B FEE
Az ot 7Hs 60 AT & Ht FE7} 26.68
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(unit : dilution ratio)

Division Ist 2nd 3rd 4th Sth

Initial dilution ratio 3,000 3,000 3,000 3,000 3,000
2hr after dilution ratio 144 144 144 144 144
Removal efficiency (%) 95.20 95.20 95.20 95.20 95.20
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