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1. (1) In what conditions can a fin be regarded as a
one-dimensional problem mathematically?
(5%)
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(2) Prove that the (one-dimensional) energy
equation of a fin with constant cross-sectional

area is

d*T  hP

e (T-T,))=0,
o “( »)

 where A is the cross-sectional area and P is the
perimeter. (10%)
(3) The boundary conditions of the fin are

x=0,T=Ty
dT
X=L, dx = Q.

Find the temperature solution. (10%)

1. Explain the following terms: (24%)
(1) Thermal conductivity

(2) Convection heat-transfer coefficient
(3) Radiation shape factor

(4) Heat flux

(5) Prandtl number

(6) Emissivity

TIL. Answer the following questions: (25%)
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(5) The following equation is the energy equation
for the conduction heat transfer.

oT
pc-ét~ =V-(kVT)+q"
Simplify the equation for the one-dimensional
steady condition without heat source.

IV. One face of copper plate of 3 cm thick is
maintained at 400°C, and the other face 1s
maintained at 100°C. How much heat flux is
transferred through the plate? The thermal
conductivity for copper is 370 W/(m-°C). (10%)

V. Airat 20 °C blows over a hot plate 50 by 75 et
maintained at 250°C. The convection heat-
transfer coefficient is 25 W/mZ. Calculate the

heat transfer rate transferred from the plate to
the air. (10%)

VL An un-transparent flat surface has the area of A,
and the temperature of T1. The surface is put on
the floor of a big room, whose area and
temperature are A and To, respectively. Az is
much larger than A;.

(1) If the surface is black body, what’s the radiation
heat transfer between the surface and the room?
(3%)

(2) If the surface is gray and diffuse with the
emissivity of €;, what’s the radiation heat
transfer between the surface and the room? (3%)
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