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@ Cot D

Xmas cake problem

A= 0.1-0.1m2
kg
= 200 —
P 3
m
J
c:= 3000——
kg'K
L:= 5cm

Vi=A(2:L) V=1x 10 % m’

. q:= 104£2

w
m hi=5——
K
Q:i=qA Q=100W m
ii. and il
A I 3
B:i=6h——— Tai=— T,=2x10"s
(p-cv) p
0, = — 0., =333333K
6h

0, = 900-(1 - exp(—B-t))

w
k:=0.6——
m-K
2
. o= k a=1x 10—6m_
(P'C) S
Bi:= h-% Bi=0417

iv. Since Biis not << 1, lumped parameter model may not
so good for cube.
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ii. The analysis shows that heating using the toaster oven temperatures will greatly
exceed 100 K that about 160 seconds, when the temperature rise in the middle of the
cake is 20 K. So it would probably burn.

lii. Neglecting convection from the edge of the cake is reasonable, since the temperature
at 2L is still very low.

However, the bottom of the cake wili be very hot, and therefore, natural convection will
take place, smoothing out the temperature profiles.

As long as the characteristic time is much longer than the time considered t<<ty
Fourier number Fo = th <<1, the semi-infinite solid analysis is valid for toaster oven
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