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— Abstract —

A Study on the Variation of Ventilation Effect for
Indoor Air Pollutants by Ventilation Hole Sites

Jeong Joo Lee, Ju Sang Lee*, Shin Do Kim*

Department of Environmental Health, Youngin University
*Department of Environmental Engineering, Seoul City University

This research has a purpose to achieve experimental data used for design of ventilation systems
necessary for indoor air quality control and their operation and management. For the study, spatial
concentration distribution of indoor air quality according to pollutant site in a simplified model

chamber.

In low flow ventilation, flow pattern of indoor air was mainly influenced by diffusion and addition-
ally, spatial distribution was formed by convection. Distribution of ventilation efficiency according to

each pattern of model chamber was evaluated.

It was confirmed that diffusion patterns of a pollutant among sites were formed, centering around

main stream areas of supply and exhaust outlets.
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Fig. 1. Schematic diagram of experiment unit
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Table 1. Instruments list

ltem Instrument Name ~ Model No.  Manufacture
co NDIR(non-disperse  ZAL KIMOTO(JAPAN)
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Pressure Micromanometer  DP-50A OKANO(JAPAN)
Flow rate Flow meter 50-100LPM  Dwyer(USA)
Pump Diaphram 2107CAl6  THOMAS(USA)
DA-15D ULVAC(JAPAN)
Datalogging A-Dconverter&  PCL-718 LAB-DAS(TAIWAN)
Personal computer 286 PC IBM{KOREA)
l'l I‘l
L -
L l-

ATYPE 8-TYPE

L L T

C-TYPE D-TYPE

Fig. 2. Type of model chamber
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Fig. 3. Sampling point in the model chamber at horizontal section
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Fig. 4. Sampling point in the model chamber at vertical section
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Fig. 5. Distribution of ventilation efficiency in horizontal section according to the air

exchange rate at A-TYPE

Table 2. Distribution of ventilation efficiency in hori
zontal section

Statistics
Type™~_ AER M + SD* MIN MAX
2 73.22+ 945 47.00 88.00
A 4 75.00% 6.01 65.00 85.00
6 77.72+20.61 38.00 96.00
2 5149+ 9.66 35.47 67.17
B 4 49.20+12.53 31.88 70.00
6 76.17+10.85 54.93 89.96
2 49,23+ 6.05 39.00 57.84
C 4 53.20+ 6.41 41.66 66.69
6 68.34+12.09 50.31 9492
2 4556+ 8.81 35.18 62.59
D 4 78.20+ 4.40 68.66 84.28
6 84.32+ 827 68.70 94.16

*M =+ SD: Mean * Standard Deviation
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Fig. 7. Distribution of ventilation efficiency in horizontal section according to the air

exchange rate at C-TYPE

Table 3. Distribution of ventilation efficiency in verti-

cal section
Statistics
Type . AER M + SD* MIN MAX
2 58.59+12.00 4291 78.86
A 4 5994+ 9.25 43.61 7277
6 81.70+11.30 6.00 98.23
2 62.40+12.23 40.00 81.60
B 4 67.32+ 8.01 51.35 §4.89
6 85.29+10.63 70.04 99.82
2 59.29+11.60 45.31 84.75
C 4 70.62+11.66 52.03 89.38
6 86.03+ 7.21 78.00 99.14
2 4877+ 6.93 39.96 64.81
D 4 80.99+ 4.65 74.09 92.83
6 85.17+ 8.03 71.38 99.91]

*M =+ SD :‘Mean + Standard Deviation
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Fig. 8. Distribution of ventilation efficiency in horizontal section according to the air
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