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	Attentions：
1. There are 【6】 questions. Please select 5 questions. Each question gets 【20】  points.

2. Please answer the questions by order. Don’t need to copy the questions on the answer sheet .

3. Write all your answers on the answer sheet.
4. (   )open book    ( v )close book


Thermal dynamics.    Please select 5 out the 6 questions as your target questions.

1. An insulated rigid tank contains 4kg of argon at 450 kPa and 30oC. A valve is now opened, and argon is allowed to escape until the pressure inside drops to 150 kPa. Assume the argon remaining inside the tank has undergone a reversible, adiabatic process. Please find the final mass in the tank. ( Assume the specific heat ratio of argon is k=1.667).

2. A refrigeration system working between Tl=273 K and Th=299 K. Find the maximum coefficient of performance.

3. For an isotropic process of an idea gas with constant specific heat. Please prove that (1) 0=Cp ln (T2/T1)-Rln(P2/P1),  (2) T2/T1=(P2/P1)(k-1/k)  where R=Cp-Cv,  k=Cp/Cv

4. Starting with the Tds=du+Pdv relation, show that for an ideal gas undergoing an isotropic process, the temperature and specific volume obeys the following relation, if the specific heat are approximately constant Tvk-1=constant

5. An ideal gas of volume V1 expands adabatically in a chamber. Calculate the increase of entropy of the gas when the final volume is V2 and show that this process is irreversible. 

6. A reversible device is used as refrigerator for cooling in summer and as heat pump in winter. The house is maintained at 24 oC year around. The heat loss or gain is 0.44 kW per degree difference between outside and inside temperature. The average outside temperature is 32oC in summer and -4oC in winter. Find the power required for both processes. 
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