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I. The energy equation can be written as

oT o*T
C—+pCl%-VT k———-
pCo +PC(V-VT)=k—5+q"

(1) In the three terms, pC%, pC(¥-VT) and

2
k Ex—l , which one is the convective term? (3%)

(2) In what conditions is there no convective effect?
(Hint: “no convective effect” means that the
convective term does not have any effects on the
heat transfer.) (6%)

(3) Whatis q" ? What is its unit? (4%)

II. A one-dimensional steady heat transfer problem
of a cylinder with a uniform heat source ¢ is
shown in the following figure. What is the heat
flux on the cylinder surface (i.e., at r = R)? (8%)

Jw

IIl. Consider one-dimensional steady heat flow
thruogh a hollow sphere (without heat source),
as shown in the following figure.

Derive the expression of the thermal resistance
for the heat flow from R; to R,. (10%)

IV. Explain the following terms: (24%)
(1) Heat Transfer (4%)

(2) Boussineq Approximation (4%)
(3) Steady State (4%)

(4) Biot Number (4%)

(5) The zeroth law of thermodynamics (4%)
(6) Fourier’s law (4%)

V. Answer the following questions: (20%)

(1) BARBELm G 2 A I EERES 7 (10%)

(2) SR Bde] B A (R = 7 JE R
MR SRR AR ? (5%)

(3) KFEERRFR - RO RS UK R » TR
B AEVKAN I T R BIMERF UK 1 B 2 1]
VKFEEEBRTR 7 (5%)

VI. According to the following boundary conditions,
draw the isotherms for the steady solutions or
write down the solutions. (No -calculation

required) (12%)
T=50°C T=50°C
| l
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q"=0] S5cm q"=0 q"=0] Scm q
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T=0°C q"=0

(a) (b)

VIIL. In the following figure, two materials with k;
and k; thermal conductivities have perfect
contact and their corresponding temperatures

are Ty and T».
Tl T2
k k:
Ta : ’ Ts X
X =-a x=0 x=b -
material | material 2

(1) Write down the boundary conditions at x=0,
x=a and x=b. (6%)

(i1) Solve the T, and T under the assumptions of
1-D steady state with no heat source and
constant k; and kj. (7%)




