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ABSTRACT

Computational fluid dynamics technique (CFD) is a relatively new field of technology in
Thailand. This technique has been developed and used widely. CFD utilizes computer softwares
to solve problems such as aerospace engineering, heat transfer and fluid mechanics etc. This
research used the principles and methods of computer modeling with CFD as a tool by studying the
flow of air through the cylinder in two-dimensional plane, which is part of the evaporative cooling
model in low speed wind tunnel. The parameters studied in this study include the distribution
of air velocity, coefficient of drag (C,) and the Reynolds Number, (Re,). The air velocity inlet of
0.01, 0.03, 0.05,0.1,0.3, 0.5, 1, 3, 5, 10, 30 and 50 m/s with Reynolds Number of Re < 10°%, 10°
<Re, < 10°and Re, > 10° were used to study laminar flow, low turbulent flow, respectively. The
comparison of modeling for this research with boundary - layer theory, shows consistency of the
studied models. For the values of Reynolds Number between 102 and 105, the average value of
coefficient of drag coefficient by CFD is 1.62. The average value of coefficient of drag coefficient
from theoretical calculations is 1.03 whereas the real value of drag coefficient is 1.20.

Keywords: computational fluid dynamics (CFD), smooth cylinder cross flow
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inlet) 1w 0.01, 0.03, 0.05, 0.1, 0.3, 0.5, 1, 3, 5, 10, 30 W@z 50 m/s WALEMSUNS U VD
AduUsEavEnseavesemaiilrakiunsinssuonduRaGey axlidiegi 1.2 uas lauseluas
asuiﬁ 10° (Bertin, 2002) LLaslé’LLaméffgasmwamsaﬂ’waaﬂugﬂqumwnsﬂﬂiugﬂﬁ 5 uaz 6 39
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UduUs2AN5N159A9NNATBIMUUTIAB CFD (C, CFD) NIA1IN5I8I0INAR 9 o MN91U0s

LLUU“S']ﬁENQI@NﬁaM
velocity inlet (m/s) Re, C, Theory C,CFD
0.01 1.57E+01 2.59 3.88
0.03 4.72E+01 1.77 3.15
0.05 7.87E+01 1.54 2.86
0.1 1.57E+02 1.34 2.70
0.3 4.72E+02 1.16 2.41
0.5 7.87E+02 1.12 2.47
1 1.57E+03 1.07 2.12
3 4.72E+03 1.04 1.41
5 7.87E+03 1.03 1.05
10 1.57E+04 1.02 1.75
30 4.72E+04 1.01 1.76
50 7.87E+04 1.01 1.68
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10 m/s, (e) Nieusraniivnadngluadas 30 mis waz () Arusauiiviediglusda 50 mis
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