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An Experiment on Performance Evaluation of a Direct Atomization Type Air
Washer System for Semiconductor Clean Rooms

Kuk-Hyun Yeo, Kyung-Hoon Yoo!, Kyung-Eung Tae"
Aerosol-Contamination Control Laboratory, KITECH, Cheonan-5i 330-825, Korea
*Research &Department Center, Daehan PNC, Shihung-Si 429-450, Korea

ABSTRACT: In recent semiconductor manufacturing clean rooms, air washers are used to

remove airborne gaseous contaminants such as NHs, SOy and organic gases from outdoor air
introduced into clean room. Meanwhile, there is a large quantity of exhaust air from clean
room. It is desirable to recover heat from exhaust air and use it to reheat outdoor air. In the
present study, an experiment was conducted to investigate the heat recovery and gas

removal efficiencies of a direct atomization type heat recovery air washer.
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Fig. 1 Schematic diagram of the concept of heat recovery direct' atomization: type air washer system for

semiconductor manufacturing clean room.
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Fig. 2 Schematic diagram of a heat recovery

direct atomization type air washer system

configuration.
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Fig. 3 Schematic diagram of the present experimental

apparatus for heat recovery direct atomization type air
washer.
43 BRs] dE5E AW oloohME
THE rle R Ae TRZE FHEY
449 e4E 24L 4F AAT F77} Ho
239 E0% TP Fig 28 B AFoA AL
g ool e My AZEolth 9y =g
HE 37t urlg §% BFE Ashd o,
A9g sl A5 ol TojAE FAld 9]
Toll TEE e gEAS AATY 53] A
23] E3lF G&L oojgM Fo T
o3 9718 AFE=st AsEol @
2Rote st Goso] @
g Aoz dgdg®

L
Tl

o

20 — T T T

i Prassure drop |

-
(4]

Pressure drop (mmH20)
=

3, ]
A
i

0 0.1 0.2 0.3 - ’0‘.4 10.5
L/G
Fig. 4 Pressure drop across the direct atomization
type air washer.

Table 1 Experimental condition of the present heat

recovery by direct atomization type air washer

Air flow(G) 1000 CMH(m’/h)
winter 8 °C
Midterm 25 °C

Summer 35 °C

Air temperature

Spray water(L) City water
Water temperature 21 °C
Flow of spray water 1~10 £/min

L/G 0.05~0.5
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Fig. 5 Variations of air temperature and humidity

through the air washer heat exchanger.

- 990 -



100 :
B with water spray

80 Lo g RS ]

60 |- ......... ................ i

40 |- ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, il

Total heat recovery efficiency

Winter Midterm
Outdoor air (°C)

Summer

Fig. 6 Variations of total heat recovery efficiency
with respect to outdoor air condition.
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Table. 2 Air side and total heat recovery
efficiency.

. with water spray
Inlet air —
temberatur air side heat| Total heat
ure
P transfer(kW) | transfer(%)
Winter(8 °C) 7.67 79
Midterm(25 °C) - - 3
Summer(35 °C) 8.33 48
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Fig. 7 Variation of NH; removal efficiency with

respect to L/G.
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