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1. Explain the following terms: (20%) ' where A is the cross-sectional area and P is the -
(1) Fourier’s law of heat conduction eter. (10%) ‘
(i) iimumber . (3) The boundary condmons of the fin are
(3) Na convection x=0,T =T
(4) Nusselt number : dT
(5) Steady state | , x=L, -k =h(T - To).

Find the temperature solution. (10%)
II. Answer the following questions: ( 40%) -

| () X H=ZMBRZERXH (RLTHH IV. Consider a 0.8-m-high and 1.5-m-wide glass

#) - window with a thickness of 8 mm and a
(2) HHEREHTRZ AL ‘thermal conductivity of k = 0.78 W/m-°C.
(3) CPU Zzh H M4 » ok P AR AR Determine steady rate of heat transfer through
§ o TR S ? S jdus glass window and the. temperature of its
inner surface for a day during which the room
@) RAAT » BioRBTHRE © HURRR temperature is maintained at 20°C while the
o NBERAARRE - temperature of the outdoors is -10 °C. Take the
(5) |G BRAH  FH A AN EIR A - L heat transfer coefficients on the inner and outer
RANMY 0 MERTES o surfaces to be h; = 10 W/m%°C and h, = 40
(6) LAMY » TRIMT TIRE » LULRR & W/1:12-°C; which include the effects of radiation.
| mRaasmmR o MR HHE (13%)
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HI. (1) In what conditions a fin can be regarded as a ' o
one-dimensional problem mathematically?
(5%)

= _ 8 mm
x=0 h, T e e —————
|

—— X x=L
(2) Prove that the {one-dimensional) energy
equation of a fin with constant cross-sectional

Hint: : _
'R, = thickness/(k4), R_,, =1/(h4)

area is

dT hP
E’"—"(T 7.)=0,




