(30 points) Dr. Devine is using his computer to solve for the steady state temperature
distribution using a finite difference method. His computer processor is producing a heat
flux of ¢ = 1.36 x 10* T\n"’ One of the fins of the aluminum heatsink on the processor
is shown below. Air blows over 5 sides of the fin (all sides except for the base) at a
temperature, T = 21 °C', and with a convection coefficient, h = 50 ﬁ Assuming
steady state,

(a) what is the temperature at the base of the fin, and

(b) what is the temperature at the tip of the fin?
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(15 points) After solving the temperature distribution from Problem 1. Dr. Devine's
computer overheated. This caused it to lose the temperature at several nodes. Calculate
the missing values. The material being simulated is oak hardwood, and the spacing of
the grid is Ax = 0.1 m.
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(30 points) With all the computer problems he is having, Dr. Devine is feeling hungrv.
He decides to get some food. He looks inside his (infinitely large) pantry and finds an
(infinitely large) potato. This potato is strangely shaped, it is infinitely wide, infinitely
deep, and is 60 mm_thick. Dr. Devine places the potato in his (infinitely large) air fryer
: : ?—\ ;s : : § o J -
and sets it to 175 °C and waits for the minimum temperature in the potato to reach
100 °C, The potato is initially at 21 °C, the air fryer has a convection coefficient of

Tr W

5 —r=, and further details about the thermal properties of potatoes can be found in

Appendix A.
(a) How long will Dr. Devine have to wait until his potato is cooked?

(b) Once the potato is cooked. what will the surface temperature of the potato be?
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(15 points) Annoved at how long it is taking for his potato to cook, Dr. Devine looks
in his pantry again and finds a more normal potato and places it in the microwave,
The microwave can be considered to cause internal heat generation inside the potato,
g =8 x 10° % If the potato i1s spherical with a radms of 35 mm, and there is no

convection between the potato and the air in the microwave, how long will it take to cook
this potato from the same initial temperature to the temperature listed in Problem 37
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(10 points) By now Dr. Devine i1s very hungry, but his potato from Problem 4 1s too hot
to eat. He decides to submerge his potato 50 mm deep in a very large tub of sour cream
straight from the fridge at 5 °C. What is the rate of heat transter from the potato to

the sour cream?
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