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I. The energy equation can be 咐他en 臼

。2T
PCEJ + pC(1 VT)= k哀了 + q

õf 
( 1) In the three tenns, pC一， ρC(v.VT) and 

ðt 
a2T 

K汞~ ， which one is the convective tenn? (3%) 

(2) 1n what cond.itions is there no convective effect? 
(Hint: “no convective e叮叮t" me缸凶 that the 
convective term does not have any e封ects on the 
heat 甘甜sfer.) (6%) 

(3) What is q"'? 乳屯at is its 山tit? (4%) 

且 A one-climensional steady heat transfer problem 
of a cylinder wi出 a unifom1 heat source q is 

shown in the following figure. Wbat is the heat 
flux on the cylinder surface (i.e., at r = R)? (8%) 

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

T 、

337 
To 

Derive the expression 01' the thermal resistance 
for the heat f10w from Ri to Ro. (1 0%) 

IV . Explain 伽 following tenns : (24%) 

(1) Heat Transfer (4%) 

(2) Boussineq Approximation (4%) 

(3) Steady State (4%) 

(4) Biot Number (4%) 
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(5) The zeroth law ofthermodynanücs (4%) 

(6) Fourier' s law (4%) 

V. Answer the following questions: (20%) 

(1) 自然對流與強制對流各有何優缺點 ? (10%) 

(2) 鑽石與銅，那一個熱傅導係數較高 ? 這兩種

材料之熱傳導機制有何不同? (5%) 

(3)冰箱要除霜 ， 是將冷凍庫之結冰去除 ， 冷凍

庫之結冰不是可幫助維持bM告之冷度 ? 為何

冰箱要除霜 ? (5%) 

VI. Accord.ing to the fo lJowing bpundary cond.itions, 
draw the isothenns for the steady solutions or 
write down 出e solutions. (No calculation 
required) (12%) 

T= 500 C T = 500 C 

q" '" 01 5 cm I q" = 0 
q" = 01 5 cm 1 q" " 0 

Lx I • 
y 

Lx 
T == OOC q" = 0 

(a) (b) 

VIl. In the following figure, two materials wi血 kl
and k2 thennal conductivities have perfect 
contact and their corresponding temperatures 
缸e T 1 and T2. 

T1 T2 

TA 
k l k2 

Ts 
χ = -a x =O x = b 

material I material2 

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

x 

。i) Solve the T, and T2 under the assumptions of 
l-D steady state wi出 no heat so叮ce and 
cons個nt k, and k2. (7%) 


