#t B

@iiﬁﬁk%ﬁ%ﬁaé&.

i+;$fﬂ§. liﬁ%éﬁ»ﬁﬁ () ZJ £ AR B A |
AN f% ﬂié’ #3704 8 — APR_— F chARE[BEL]NHE |

1. Please derive the three-dimensional heat diffusion cquation in solid.  For the solid

the thermal conductivity is k, density 15 o, specific heat 15 C,. and volumetric heat
seneration rate 1s g. (209%)

2.For & composite wall a5 shown, determine the heat flow rate from the hot fluid 1o the
cold flud. (20%)
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3.A plane wall, with the surface at x = ) insulated, is initially at T,  Determine the
transient temperature distribution in the wall if the other surface, ic.. at x = L, 15
subject o a Auid at o temperature of T and convective heat transfer coetficient of
h for t > 0. The thermal diffusivity of the wall is 7 (20F:)

4.A Muid at 'l enters a circular channel of diameter D with a mass flow rate of W.
The channel wall is held at a uniform temperature of T.. Determine the length
required to elevate the {Tuid temperaturc to T, Assume there is no phase change in
the channel.  Also assume fully developed conditions in the channel and the
conveetive heat trans fer coefficient from the wallish.  The specific heat for the
Auid is C. (20%,)

5.For a counter flow heat exchanger, show that the heat transfer rate may be evaluated
by the following equation:

Q-TA AT,

Where U is the overall heat transfer coefficient, A is the heat transfer area. AT, 1s

i log mean temperature difference defined as - .;-_'_i_._ e T,
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