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A study of behavior of the air flow through circular cylinder rows in the low

speed wind tunnel with computational fluid dynamics technique
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Abstract
The research purposed to study and analyze the behavior patterns of the airflow through a solid cylindrical
with computational fluid dynamics (CFD) techniques and 2 dimension forms. The result of simulation by CFD was
compared with experimental result with low speed wind tunnel in the test section part and the CFD model would be
ANSI/ASHRAE from 41.2-1987 (standard methods for laboratories of the air flow measurement). The research was
interested in comparing and analyzing the relationship of the air flow distribution patterns, the Reynolds number and
the differential pressure. The velocity in the test section of wind tunnel were defined on 0.5, 1, 2 and 3 m/s for

comparisons and had been affected to percent of the experimental and modeling Reynolds number at 14.42%,
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38.42%, 71.31% and 83.70% respectively. Therefore, the results of the experiments and the simulations can be used

to predict the behavior of the air flow, which will lead to design and install the air dehumidify equipment in the

evaporative cooling system.

Keywords: computational fluid dynamics (CFD), air dehumidify, smooth cylinder cross flow, wind tunnel
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The scope of research

Studying behavior of air flow
through cylinder rows with
CFD modeling in two

dimensional profiles.

R

Comparison between the Relationship

of Reynolds Number and the Pressure

Studying of behavior of air

flow through cylinder rows.

difference. Which is compare with CFD

modeling and air flow through cylinder

Studying behavior of air flow
through cylinder rows with

wind tunnel experiment.

rows in wind tunnel experiment.

Figure 1 The scope of research.
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Solve momentum equation
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Solve pressure correction equation
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Sole turbulent kinetics equation
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Sole dissipation rate of

turbulent kinetics equation

Figure 2 The progress of solving problem of the computational fluid dynamics (CFD) with simple

algorithm. (ﬁ“uagmi, 2550; Versteeg and Malalasekera, 1995)
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Figure 3 (a) The system and diagram of low speed wind tunnel with the evaporative cooling; 1. The
wind tunnel, 2. The test section, 3. The cooling pad, 4. The cylinder rows of dehumidifier
material, 5. 12VDC blower, 6. The air inlet and 7. The air outlet (b) The position of data
measurement installation in test section of wind tunnel. Include; 8. Air pressure inlet (Pi), 9.
Air velocity inlet (v), 10. Air pressure outlet (P,) and 11. Air velocity outlet (v,) and (c)

Figure of the wind tunnel for evaporative cooling system in this research.
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Figure 4 The boundary condition of the test section in evaporative cooling part with CFD two

dimension modeling. And the position of seven dehumidifier cylinder rows with top view

dewing profile (Air inlet: Velocity inlet condition, Air outlet: Pressure outlet condition and

wall: adiabatic condition).
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Figure 5 The patterns of the distribution of air velocity with free stream (v..) of CFD modeling at the
entrance of each tunnel; (a) ve= 0.5 m/s, (b) Vo= 1.0 mM/s, (C) Vo= 1.5 m/s, (d) Ve= 2.0

m/s, (e) Vo= 2.5 m/s, (f) V= 3.0 M/s, (g) Vo= 3.5 m/s and (h) vVe= 4.0 m/s.
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velocity that free stream (v.) in test section part.
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Figure 7 The relationship between of Reynolds number and pressure difference of the airflow

through the wind tunnel experimental compared with the results of the CFD modeling

(CFD: The CFD modeling solving results and Exp: The experimental study of airflow in

wind tunnel) .
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Table 1 The airflow through the wind tunnel experimental compared with the results of the CFD

modeling, which between of the Reynolds number and pressure difference.

velocity pressure pressure velocity velocity differental of Re_
Re, CFD Re, Exp
inlet difference  difference  outlet CFD outlet Exp CFD outlet and Re,
outlet outlet
(m/s) CFD (Pa) Exp (Pa) (m/s) (m/s) Exp outlet (%)
0.5 7.10 1.00 0.52 0.45 6.54E+03  5.66E+03 14.42
1.00 11.50 2.00 1.03 0.7 1.30E+04 8.81E+03 38.42
2.00 26.02 5.00 2.01 0.95 2.53E+04 1.20E+04 71.31
3.00 47.07 8.00 3.04 1.25 3.83E+04 1.57E+04 83.70
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