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Vortex Instability and Heat Transfer Correlations in the Natural
Convection Flow over Inclined Isothermal Flat Plates

C. K. Choi, J. Y. Yoo and H. I. Lee

Abstract

The critical conditions marking the onset of thermally induced vortices over an inclined iso-
thermal plate are investigated using the linear stability theory. The stability equations are
simplified by estimating the orders of magnitude of respective terms. The analysis is carried
out under the assumption that for the system of large Prandtl numbers temperature disturbances
are initiated within the conventional thermal boundary layer of the basic flow. The stability
criteria obtained from the present results agree well with those of the existing quasi-parallel
flow models. In addition it is found that the critical conditions generate the heat transfer
correlation in good agreement with experiments. Therefore, it is suggested that the validity of
existing theoretical models will be reexamined.
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Table 1 The comparison of the present stability
criteria with those of Haaland and
Sparrow® and Hwang and Cheng®
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Case a)V* tana | cos a)V¢
Present study 19.5 0.58
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Haaland and Sparrow
parallel flow model 1.1 0
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quasi-parallel flow
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Pr=0.733 9.7 0.46
Hwang and Cheng
parallel flow model
Pr=1000 3.5 0.2
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Pr=10 4.1 0.51
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