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Study on the Experiment and Numerical Computation of Forced
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ABSTRACT: This paper measures the forced convective heat transfer from heated cylinder
to air flow in a rectangular duct at Rep=2337, 4,589, 6,621 and 7,944 through experiments.
And the heat transfer is computed by 3-D numerical computation in which various turbulent
models are applied. It is shown through the comparison of experimental and computed data
that numerical computation with standard k-e& model predicts the experimental data most ac-
curately. Furthermore, the correlation from the computed heat transfer is almost similar to
that from the experiment when Rep is greater than 4,589. In addition, the correlation of
McAdams is the closest to that from experimental data among various correlations from
literature in the range of Reynolds number.
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Fig. 1 Schematic diagram of experimental ap-
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Fig. 4 Comparison of local Nusselt number, Fig. 5 Comparison of average Nusselt number,
Nup between 3-D numerical computa- "Nup between experiment and corre-
tion and the experimental data of other lation,
researchers.

Table 1 Summary of correlations of heat transfer

Author Correlations
Hiloert Nup=C- Rel - Pr¥® (40< Rep <4x10°, C=0.683, m=0.466
be 4x10°< Rep <4%10°, C=0.193, m=0618)
Pr 0.25
Zhukauskas Nup=0.26 - Re%® - Pr?':"7 . (?/) (10°< Rep <2x10°

NUD=0.3+

0.62 - ReY?. pr¥® Rep, \¥8745
[1+(0.4/ Pr)¥*1" '[H(zsz,ooo) ]
(10°< Rep <10", Pe=Rep: Pr;>02)

Churchill and Bernstein

~o 0.25
Nup=(0.4 - Re3°+0.06 - Re}®) - Prj*- (ﬂ)

Whitaker Hw

(40< Rep <10°, 0.67< Pr,; <300, 0.25< % <52)

w

McAdams™® - Nup=B - Rel (10°< Rep <5x10°, B=024, m=06)
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Fig. 6 Comparison of average Nusselt number,
Nup between experiment and 3-D

numerical computation.
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