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The Convective Heat Transfer for the Flow Perpendicular to the Tube Array
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ABSTRACT: The convective heat transfer on the outer surface of tube arrays perpendicular
to the flow direction was experimentally investigated. The test sections which include the
aligned and staggered arrangements were made and the local heat transfer coefficients on the
outer surface of the tube were measured after the flow has been fully developed. The results
showed that the local heat transfer coefficients of the staggered arrangement, which has
transverse pitch of 0.075m and longitudinal pitch of 0.08 m, were about 15% greater than that
of the aligned arrangement. Also, the overall mean Nusselt number of the former was greater
than that of the latter. It is verified that the results obtained by using the simulation show
the same tendency with those of experiment.

Key words: Convective heat transfer(ti# EA9), Aligned arrangement(? vl ), Staggered
arrangement(QA 2@ ] d), Heat transfer coefficient(d A=A <), Heat flux(BF%)
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Fig. 1 Outline sketch of a wind tunnel.
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Fig. 2 Simulation model.

Table 1 Simulation boundary condition

Item Condition
Supplied air Velocity inlet
Supplied air temp. 29405 K
Exhausted air Pressure outlet
Test-section Constant heat flux
Else-wall Adiabatic
Operational fluid Air
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Fig. 4 Comparison of Nusselt number with
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simulation ( S; =0.05m, S+=0.12m).
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