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ABSTRACT: In recent semiconductor manufacturing clean rooms, air washers are used to
remove airborne gaseous contaminants from the outdoor air introduced into a clean room.
Meanwhile, there is a large amount of exhaust air from a clean room. From an energy conservation
point of view, heat recovery is useful for reducing the outdoor air conditioning load required to
maintain a clean room. Therefore it is desirable to recover heat from the exhaust air and use it
to cool or heat the outdoor air. In the present study, numerical analysis was conducted to evaluate
the recovered heat of an exhaust air heat recovery type air washer system, which is the key part
of an energy saving outdoor air conditioning system for semiconductor clean rooms. The present

numerical results showed relatively good agreement with the available experimental data.

Key words: Clean Room(Z# &), Air Washer(ell o] 2}4), Heat Recovery(¥ 3]4=), Numerical
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heat recovery type air washer system
for semiconductor manufacturing clean

Fig. 1 Schematic diagram of an exhaust air
rooms.
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Fig. 2 Schematic diagram of the present
numerical model for a heat recovery

type 2-stage air washer system.
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Table 1 The present calculation conditions
and constants

Vi, = Ve [m'/h] 1000
Vi, = Vi [L/min] 40
P, Puw [kg/m’] 1.2, 1000
G [kJ/kgC] 4.184
T]U,’S’ ,’7(1117 17 0.8963
€he 085
T\, RH, 23°C, 45% RH
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Table 2 Calculated results of temperature for
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< The present calculation

003 | 4 0.03
eta_ws=1
eta_aw=0.8963
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eps_hx=0.85
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002 F 4 0.02
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Fig. 3 Variation of the air conditioning
process on psychrometric chart
through the air washer system.
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each position in Fig. 2 with Yamamoto et al.(9)’s

field test
LRA) | 7gay | 1 T, 7, , | TOA p o pga)
(given) (given)
Summer (TC) 25.1 18.37 18.37 20.98 21.44 18.83 26.9 26.9 22.01
Winter (C) 19.9 10.69 10.69 9.86 9.71 10.54 9.7 9.7 9.71
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Fig. 4 Yearly temperature and humidity data
for the year of 2008 in Giheung.
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Table 3 Calculated results of recovered heat,
total heat recovery efficiency and
total normal heat recovery hour for

Giheung(2008)
Qsaved [GJ] NO' Of
] . My [%6] | normal
Heating | Cooling mode
Jan 12.08 0 34.57 744
Feb 11.43 0 34.49 696
Mar 9.182 0 39.56 744
Apr 5433 |0.007523 40.33 677

May 2.230 0.4115 39.96 450
Jun | 0.03965 | 1.706 39.44 287
July 0 8.536 38.65 634
Aug 0 6.734 38.83 545
Sep 0.4883 2.640 39.32 390
Oct 2.099 0.1639 39.99 323
Nov 8.011 0 39.4 694
Dec 11.06 0 36.27 744
Total | 62.07 20.20 |3841(avg)| 6928
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