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Numerical Solutions of Unsteady Laminar Free Convection on

a Semi-Infinite Vertical Flat Plate

——Available Solutions in the Vicinity of

Leading Edge (Constant wall Temperature Case)

Masahide MIYAMOTO and Shiyuuzi NISHIYAMA

Absract

Unsteady laminar free convection along a semi-infinite vertical flat plate is treated by the numerical
method, which is valid in the vicinity of the leading edge.

The steady state temperature, velocity and local Nusselt number distributions in the vicinity of the
leading edge for constant wall temperature and Pr=0,72, 1.0, 10 have been calculated and compared

with other experimental results for Pr=0, 72.

Good agreement is found between the present solutions and experimental results.
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Table 1 Comparisons of steady state Nusselt numbers, Pr=0,72, Tw=const., IXJ=100X50.
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Table 2 Comparisons of steady state Nusselt Numbers, Pr=0.72, Tw=const., IXJ=100X50,

4X=1.0, 4Y=0.5, 7=67.50, flat plate at Y=0, X=0.
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45 0. 35644 0. 35644
50 0. 35659 0. 35651
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Fig.3 Transient local Nusselt number at X=2.5, 7.5 and 25.
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Fig.4 Steady state local velocity profiles at X=5, 12, 25 and for Pr=1.0, 10.
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Fig.5 Steady state local temperature profils at X=5,12,25 and for Pr=1.0, 10.
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Fig.8 Steady state local Nusselt number distributions.
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Fig.9 Steady state isotherms in the vicinity of leading edge for Pr=1.0.
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Fig.10 Steady state stream lines in the vicinity of leading edge for Pr=1.0.
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