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Effect of Circumferential Wall Heat Conduction on Boundary Conditions
for Convection Heat Transfer from a Circular Tube in Cross Flow

SANG BONG LEe*, EuK Su LEE** AND SI YEOUNG KiM*#**
*Graduate School of Control & Mechanical Engineering, Pukyong National University, Pusan 608-739, Korea
**Dept. of Machine Design, Dongeui Institute of Technology, Pusan 614-715, Korea
***School of Mechanical Engineering, Pukyong National University, Pusan 608-739, Korea

KEY WORDS: Local convection heat transfer =+4 thF<E

@%3

Circumferential wall heat conduction QWFWE AL,

Nondimensional parameter X* F-x}9174l% K*, One-dimensional and two-dimensional solutions 13193} 22}$18), Non-uniform heat

o O A

flux 2 E4

ABSTRACT: With uniform heat generation from the inner surface of the cylindrical heater placed in a cross flow boundary condition,
heat flow that is conducted along the wall of the heater creates a non-isothermal surface temperature and non-uniform heat flux
distribution. In the present investigation, the effects of circumferential wall heat conduction on convection heat transfer is investigated

for the case of forced convection around horizontal circular tube in cross flow of air.

The wall conduction number which can be

deduced from the governing energy equation should be used to express the effect of circumferential wall heat conduction. It is
demonstrated that the circumferential wall heat conduction influences local Nusselt numbers of one-dimensional and two-dimensional

solutions.
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Table 1 Size of heating test tubes
D b r, kf

No. Material (mm) (mm) T} k. K

1  Brass (70Cu, 30Zn) 38.1 1.0 19.05 000236 0.0045
2 Stainless Steel 304 38.1 1.5 127 000186 0.0236
3 Stainless Steel 304 381 1.0 19.05 0.0018 0.0354
4  Stainless Steel 304 381 0.7 2721 000186 0.0506
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Fig. 2 Steady state energy balance for a circular cylinder wall
element
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Fig. 3 Typical circumferential surface temperature distribution
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