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1. An insulated cylinder has a frictionless piston held against stops by a linear spring 

with spring constant 100 kN/m . Tht: cyli.nder pressure to 110at 出e piston is 200 kPa. 

The piston cross-sectional area is 0. ] m2
. The cylinder initial volume of 0.01 mJ 

contains air at ambient condi tions, 100 kPa and 20 oc. A vaJve connccts to a li ne 

flowing 也r at 300 kPa, 40 oC. The valve is now opened, allowing air to flow in until 

出e cylinder 位nal volume is twice the initial volume. The valve is then c\osed and 

出e process ends. Assume air is an ideal gas, with constant specific heat, Cp = 1.004 

kJ/kg去， Cv = 0.717 kJ/kg-K， 個d R = 0.287 kJfkg-K. (30%) 

(a) Find the final pressure , final tempera個間， and the 

work during the process. 

(b) Verify that this process can take place in accordance 

with the principle of the increase of entropy. 

(c) Plot the process in a P-V diagram . 

2. A cylinder/piston in itial volume of 0.2 mJ contains air at ambient conditions, 100 

kPa 削d 20 oC. The air is compressed to 600 kPa in a revcrsible polytropic process 

Wl出 exponent， n = 1.2 and then expanded back to 100 k.Pa through either a 

reversible adiabatic process or a reversible isothermal process. Which choice will 

result in the positive net work by the system? Demonstrate your answer by 

evaluating the net work for each case. Also, p lot 出e processes on the same P-V and 

T-s diagrams. Assume air is an ideal g蹈 ， wi出 constant specific heat, Cp = 1.004 

kJ/kg-K, Cv = 0.717 kJ/kg-K, and R = 0.287 kJ/kg-K. (20%) 

(背面仍有題日，請繼續作答)
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3. Consider an ideal aír-standard Brayton cycle which deIivers a power output of 100 

MW to an electric generator. The minímum temperature in the cycle is 300 K 

and the maximum temperature is 1600 K . The minimurn pressure in the cycle is 

100 kPa and the ∞mpressor pressure ra位。 is 14 to 1. Assume constant specific 

heats for the air, Cy = 0.717 kJlkg - K and C p = 1.004 kJfkg - K . Detennine the 

compressor work, the turbìne work, and the thermal efficiency ofthe cycle. 

(20 %) 

4. In the P-v plane of a particular substance, two states, A and D, are defined by 

p.4. = IO s Pa , V A = 2 X 10-2 m3/mole , 

PD = 104 Pa , V A = 10-1 m3/mole . 

Besides, it is 叫so ascertained 血at 九= 350.9 K . If 1 mole ofthis substance is 

initially in the state A, and if a thermal reservoir at temperature T = 150 K is 

available, find the maximum work that can be delivered in a reversible process 

A• D . The following data are available. The isentropic processes of the 

system are of the forrn Pv2 = constant . MeasLUements of c p and α 

(coefficient ofthermal expansion) 的k:nown only 剖出e press叮e of IOs Pa , 

c p = Bv2 /3 with B = 464.2 J/m 2 
• K = 108/3 J/m2 

• K ， α=3/1弓， and no 

measurements of Kr (isothermal compressibility) are available . (30 %) 


