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IN their recent paper, Prasad and Sinha1 applied Biot's
variational method to heat transfer of radiative ablation of

melting solid and obtained expressions for the radiative
surface temperature of the solid and melting distance in terms
of time. Unfortunately, the results are in error. Apparently,
the authors were not aware of some recent publications in this
field. An earlier work by Chung and Yen,2 which had been
published a year before the authors submitted their paper, has
treated the same topic (except with the additional convective
boundary condition) by using the same technique (except with
the additional heat balance integral method). It has been
shown in Ref. 2 that the predicted solidification rate and the
total solidification time based on the approximate analyses
are compared very well with numerical solutions of Goodling
and Khader.3 Recently, Van and Huang4 have developed a
perturbation solution to the phase-change problem subject to
convection and radiation. The results have been found to
agree well with those of Ref. 2 when the perturbation
parameter is small. Extensions of analysis in Ref. 2 based on
Biot's method have also been made available. 5>6

Attention is now given to the analysis of Prasad and Sinha.
We feel that the following errors in Ref. 1 need to be
corrected:

1) The last term on the left-hand side of Eq. (20) should be
(20/3) CpL instead of 60 CpL.

2) The second term on the right-hand side of Eq. (22) is
120<£ instead of 40<£.

3) The general equation for dimensionless surface tem-
perature given by Eq. (24) should be corrected to

Table 1 Dimensionless surface temperatures and melting
distance histories

where

B}=120 B2 = 100{3 B3=25(32...

A = 120 B=40{3

4) Equation (25) becomes invalid due to the errors involved
inEq.(24).

5) The limiting case of Eq. (24) with L — oo is in turn in
error. Equation (26) should be changed to
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6) The solution of the above equation becomes completely
different from that shown in Eq. (27). It can be represented by

T= 3/4B+4 ( ~ 1.2, -2) + Y4Btf ( l/4, -2}

where B#t is incomplete beta function,7 i.e.,

Bx.(a,b)= [*ta~] (l-t)b~!dt
Jo

7) Both integrand and the upper bound on the right-hand
side of Eq. (28) are in error. The corrected form should be

r=\ {(B}+B2<t> + B3<t>2)/[(A+B<j>)(l-<!>4)2]
Jo

+ (B4<t>4+B5<i>5+B6<i>6)/[(A+B<i>)(l-<t>4)3}}&<t>

The right-hand side of the above equation is integrated
numerically using Simpson's rule and the double precision
algorithm with A^^O.Ol. The numerical results of <t> and r?
with (3 = 0 and 5 are summarized in Table I. As can be seen the
present results are quite different from those presented in Fig.
1 of Ref. 1.
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