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2. For a closed (and stationary) system undergoing const-P expansion and
process, prove that AU + W, = AH (10%) ( provided W= Wy + Wother) [o%

3. F3 A4, 474 % intensive property? 4 % extensive property? 4w #|
1?7 (5%)

4. (B)hehe#k (@) 1N WNewton) £ (2%)
(b) 1 1bf (pound-force) Z & (2 %)
() 1PaEs (1%)



5. Refrigerator and Heat Pump are shown as below 212

(a) Refrigerator #1 Heat Pump 3 # % $ COPgr and COPyp ° (5%)
(b) Prove COPyp = COPR + 1 (5%)
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atTy>Ty
Heat Pump

/3;
£

REFRIGERATORS

Cold refrigerated
~ space at Ty,

6. Heat is transferred to a heat engine from a furnace at a rate of 100 MW. If the rate
of heat rejection to atmosphere is 45 MW, determine the net power output and

the thermal efficiency of the heat engine. (10%)
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1. (15%)

(a). Please describe the physical mechanisms of conduction, convection and radiation,
and then also write their rate equations.

(b). What is heat transfer defined ?

(c) What is a contact resistance ?, How is it defined in plane wall condition?

(d) What is fin efficiency defined ?, What is its range of possible values ?

2. (15%) Passage of an electric current through a long conducting rod of radius ri and
thermal conductivity kr results in uniform volumetric heating at a rate of q. The
conducting rod is wrapped in an electrically nonconducting cladding material of outer
radius ro and thermal conductivity kc, and convection cooling is provided by an
adjoining fluid.

Conducting
rod, g, k,

Cladding, k.

For steady state conditions, write appropriate forms of the heat equations for the rod
and cladding. Express appropriate boundary conditions for the solution of these

equations.

3. (20%) A two-dimensional rectangular plate is subjected to the boundary conditions
shown as below. Derive an expression for the steady state temperature distributions
T(x,y) in since, cosine, sinh or cosh series functions with solving the heat conduction

equation.
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