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The Hydrodynamic Stability of Natural Convection Flows Adjacent to an

Inclined Isothermal Surface Submerged in Cold, Pure Water

< ot

Y. K Hwang, M. R. Jang

ABSTRACT

Hydrodynamic stability equations are formulated for natural convection flows adjacent to
a heated or cooled, inclined, isothermal surface in pure water at 4°C, where the density variation
with temperature becomes nonlinear.

The resulting stability equations, when reduced to ordinary differential equations by a similar-
ity transformation, constitute a two-point boundary-value problem, which was solved numerically.

It is found from the obtained stability results that the neutral stability curves are systemati-
cally shifted to have lower critical Grashof numbers, as the inclination angle of upward-facing plate
increases. Also, the nose of the neutral stability curve becomes blunter as the angle increases. It
implies that the greater the inclination of the upward-facing plate, the more susceptible of the flow
to instability for the wide range of disturbance wave number and frequency.
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