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1. The one-dimensional heat conduction equation transfer, air or water? Why? .
can be written as (2) What is convection heat transfer? Give three
C oT —k o*T examples.
P ot ol (3) What is radiation heat transfer? Give three
) examples.
(1) What are pc.al and k?_z?@%) (4) RHELRETEHS > UBRBRY > TR E?
ot X (5) KBERE  ARASRBZERER AR
(2) What are the units ( &4 ) of p, C and k? (6%) BLEARRTRRBRBZAE? BT
(3) In deriving this equation, what is the principle AFERRET
used? (3%)
V. Consider a plate with the thickness of 0.5 cm.
I Prove that the heat flux (q") is equal to constant The cross-sectional area is 300 cm® and its
for the one-dimensional steady conduction with thermal cond‘;“’“"“?’ is 15 W/ m'.oc' One surface
constant thermal conductivity in a Cartesian of the plate is subjected to uniform heat flux,
coordinate. (15%) , whose total heat transfer rate is 1200 W. The

other surface loses heat to the surroundings at T

. « " __
Hint: This is to prove that q" = constant. The by convection, as shown in the following figure.

following two equations are used. The convection heat transfer coefficient (h) is 80
oT T oT W/m?. Evaluate the temperatures at these two
1) pPC—=k—-,(2) q9"=-k— surfaces (i.e., T(0) and T(L)). (16%)
)P 2 PO q ox
M. Explain the following terms: (24%) Plate
(1) Thermal diffusivity
(2) Thermal resistance Q, =1200W T, = 20°C
(3) Prandtl number | k=15 W/m-°C
(4) Steady state | h=80W/m’-°C
(5) Radiation shape factor t— 0.5 cm —m|
(6) Fourier’s law
IV. Answer the following questions: ( 30%) 0 - x
(1) The thermal properties of water and air are L (=0.5cm)

shown in the following table.
Properties AIR WATER
k (W/m°C) 0.024 0.556
p (kg/m’) 1.1774 1005.7

¢ (kI’kg°C) 1.0057 2.2
pc (k/m*°C) | 1.2 2200
v (m¥s) 15.69 0.93

Which one has the stronger convective heat




