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1. The one-dimensional heat conduction equation
can be written as

2
(1) What e the effects of pC2-, k2L and
a ox
q" in the heat transfer? (6%)
(2) What is k/(pC)? What is its unit? (4%)
1L In the following figure, two materials with k;

and k; thermal conductivities have perfect
contact and their corresponding temperatures

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

(2) Solve the T and T, under the assumptions of
1-D steady state with no heat source and
constant k; and k. (6%)

(3) If these two materials do not have perfect
contact at their interface, what are the boundary
conditions at x = a? (4%)

I The temperature distribution of a 1-D steady-
state problem (as shown in the following figure)
is T=a+b-exp(-cr), where a, b, and ¢ are
constants. At r = R, there is a convective
boundary condition. Derive the expression of h,
which is the convective heat transfer coefficient.
Tw is the ambient temperature, and k is the
thermal conductivity. Hint: Do not need to find
a, b and c, since they are assumed to be known
in this problem. (8%)

T=a+b-exp(-cr) T,
T

r=0 r=R

1V. A long and flat slab is made of n pairs of square
bars of different thermal conductivities, ks and
ks. Determine the effective thermal
conductivity of the slab: (i) across the width (ii)
through the thickness. (12%)

V. Explain the following terms: (24%)
(1) Bulk fluid temperature

(2) Blackbody

(3) Heat flux

(4) Thermal resistance

(5) Green house

(6) Fourier’s law

VI. Answer the following questions: ( 30%)
(1) P =EMER TR L FERRIT -
(2) a9 = {0 P AP B 6 AR VRO BIL T

(3) In what conditions does convection heat transfer
not oceur?
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(6) What is the lumped-heat-capacity system?




