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Numerical Simulation for Air Flow in a Small Clean Room
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Abstract
At present cleanroom technology has played an important

role for a variety of industries: microelectronics, food production

and physician instrument industries, etc. In general the airflow
inside a cleanroom is controlled to be laminar flow and has no
circulation of flow. Therefore this paper is aimed to present the
simulation of flow in order to investigate the airflow pattern inside
the cleanroom toward the optimum flow control for manufacturing
process. The software developed is based on the finite volume
method and employs the SIMPLE algorithm combined with the
Rhie and Chow interpolation to prevent the decoupling between
pressure and velocity fields on the collocated grid configuration.
The convective terms are approximated by the upwind
differencing scheme and the central differencing scheme is used
to evaluate the diffusive and source terms. The linear low-
Reynolds-number k —& turbulence model of Launder and
Sharma is used in this work. The block off technique is applied
for the grid points inside the obstacle. The computational results
are compared with the experimental data at 1.0 m. above the
floor. It is found that the results obtained agree with the

experimental data.
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NO. u \ W k e
m/s m/s m/s m’/s’ m’/s’
1 0.00 -0.62 0.00 5.76e-05 1.33e-06
2 0.00 -0.67 0.00 6.74e-05 1.69e-06
3 0.00 -0.83 0.00 1.04e-04 3.24e-06
4 0.00 -0.89 0.00 1.19e-04 3.93e-06
5 0.00 -0.68 0.00 6.95e-05 1.76e-06
6 0.00 -0.66 0.00 6.54e-05 1.61e-06
7 0.00 -0.87 0.00 1.16e-04 3.80e-06
8 0.00 -0.86 0.00 1.11e-04 3.54e-06
9 0.00 -0.84 0.00 1.05e-04 3.29¢-06
10 0.00 -0.72 0.00 7.81e-05 2.10e-06
11 0.00 -0.84 0.00 1.05e-04 3.29e-06
12 0.00 -0.65 0.00 6.34e-05 1.54e-06

13 | 000 | -086 | 000 | 1.11e-04 | 354e06

AnuEiga (x) 10.81 m TaIan
AN (y) 3.00 m NO. U \% W k e
ﬂi"lﬂ.lﬂ’f’]dﬁlqﬂ (2) 7.32m m/s m/s m/s m2/s2 m2/s3
¥a910ay (HEPA) $uam 13 9 1 | 568 | 121 | 137 | 53503 | 1.19¢-03

P1e 0.57 x 1.19 m2 2 5.66 -1.21 2.00 5.63e-03 1.29e-03
ToIa% (Wind channel) MU 2 T3 n1988N % _oo

WA 0.23 x 0.23 m’ — on
Ta9e1MFaan (Air return) 31U 5 Ta9 'ﬁafmmw U VW kusz & =00

WU 0.49 x 0.75 m2 WY U, V,W kiar ¢ =0.0
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K = 1.5(T; X Upag)’ ; Umag = (U+V W)™ T, = 0.01

3/2
¢ = Cj”kT ;1= 0.07L

lauh T; fia Turbulence intensity LRz L fla Characteristic length
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e =0.0
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Fumribe ANUTIANT wasidud
lumsia m/s ANNANA
NANNTI0 NAMIAWI iAo
1 0.22 0.1 51
2 0.60 0.12 81
3 0.45 0.16 65
4 0.27 0.16 41
5 0.20 0.25 24
6 0.37 0.40 9
7 0.58 0.18 69
8 0.14 0.25 74
9 0.30 0.27 9
10 0.46 0.39 15
11 0.21 0.20 5
12 0.17 0.1 34
13 0.41 0.27 33
14 0.61 0.46 25
15 0.41 0.11 74
16 0.46 0.09 80
17 0.56 0.44 22
18 0.27 0.44 66
19 0.37 0.31 17
20 0.21 0.14 34
21 0.46 0.35 25
22 0.58 0.62 8
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