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The effect of wall heat conduction on local convection heat
transfer from a cylinder in cross flow of air
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Abstract

This paper considers the influence of circumferential wall heat conduction for the case
of forced convection around a circular cylinder in cross flow of air. Keeping uniform
heat generation from the inner surface of the cylinder in radial direction, heat is
transferred by wall conduction in the circumferential direction due to the asymmetric
nature of the temperature distribution of the cylinder and by convection around the
perimeter of the cylinder. The wall conduction depends on conductivity of the cylinder
and size of the cylinder radius and thickness and affects the local convective heat
transfer rate significantly for geometrically similar surfaces and flow conditions. A non-
dimensional conjugation parameter K (=kR/k,b) has been used to characterize the
effect of the circumferntial wall heat conduction. The small values of conjugation

parameter K' are found to be associated with large effect of wall conduction on the
local convective heat transfer rate.
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Table 1 Size of heating test cylinders

No. Material (3;1[1:) (len) K
1 (7021“332“) 381 | 1 | 00045
2| i::‘e‘lﬂ;zz | 31| 15 | 006
3 :::’;‘lggz | 381 | 10 | 00354
4 g:;“;: 381 | 07 | 0.0506
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¢ 1,2,3....,13 : Thermocouples
* 14,15 : Voltage Tab

Fig.1 Details of test model and the detailed location of thermocouples
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b : Thickness of test tube walllm]

Fluid Flow

Fig.2 Idealized one-dimensional test model

R : Qutside radius[m]

t,{8) : Wall temperature[C]

Q,, @, : Conduction heat transfer(W]

Q. : Convection heat transfer[W}

Q: : Heat transfer from inside to
control volume[W]
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