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Thermal Instability and Heat Transfer Correlations of Laminar Flow
over Isothermal Horizontal Flat Plate
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Abstract

An analysis on the thermal instability of horizontal Blasius flow in the form of longitudinal

vortices has been carried out by introducing the 3-dimensional spatial dependence of the distur-

bance quantities, The stability problem has been simplified significantly by considering the limit-
ing case of infinite Prandtl number and by skilfully replacing the boundary conditions at infinity
with the interface conditions at the edge of the thermal boundary layer (or by simply confining

the thermal disturbances in the thermal boundary layer).

The advantage of this approach is that the critical values marking the onset of thermal
instability can be readily obtained as solutions of the eigenvalue problems formulated by a 6x6
(or a 5x5) determinant. Present analysis provides reasonable explanations on the existing ex-
perimental and theoretical data. Especially, the heat transfer correlation based on the present

analysis agrees well with the existing experimental data.
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Fig. 1 Schematic diagram of the basic flow field
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