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Two recent papers“® have investigated the effect of variable surface temperature on heat
transfer. It seems therefore worth while to record the extension of the method given in
R. & M. 1986 to the case of variable surface temperature.

Using the same notation as in R. & M. 1986, T the surface temperature is now assumed to be
a function of %, the distance along the surface from the front stagnation point. In place of the
equation following (6) in R. & M. 1986 we have
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for which the integral is
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In place of (7) we get
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For the case of a flat plate with uniform stream velocity the exact solutions for variable
wall temperatures of the form (7, — T,) = a,x" have been worked out by Chapman and
Rubesin! for ¢ = 0:-72and # = 0, 1, 2, 3, 4, 5 and 10, and Lighthill* has applied his method to
this case. A comparison is given in Table I between the accurate values of the surface tempera-
ture gradient and the values given by (7) or (8') for this case. It will be seen that the approxi-

*Pyublished with the permission of the Director, National Physical Laboratories.

1




mate method gives an error of 16 per cent for # > 2. Lighthill’s method gives errors of order
2 per cent for this case. However, the present method is more accurate than Lighthill’s method
for non-uniform stream velocity and uniform surface temperature. No comparison for a case
of variable stream velocity and variable surface temperature is available at present.

TABLE 1

1/2
Values of — (1)—92) ((a—T/al)—l Jor the flat plate with o = 0-72, (T, — T,) = ax"

U/ (T1 — T)
7 0 1 2 3 4 5 10
Exact solution 0-296 0-489 0-597 0-684 0-744 0-799 1-006
Approximate solution 0-295 0-436 0-519 0-579 0-633 0-681 0-842
Error, per cent — 10 16 16 16 16 16
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