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(1) Answer the following questions. (20%) 

(a) What is the difference between a re面gerator and a heat pump? 

(b) Prove that a cyclic device that violates the Kelvin-Planck statement of the second law also 

violates the Clausius statement of the second law. 

(2) In an air-standard Brayton cycle the air enters the compressor at 0.1 MPa, 15 oc. The pressure 

leaving the compressor is 1.0 :tvíPa, and tbe maximum temperature in the cycle is 11 00 oc. (30%) 

(a) Show the P-v and T-s diagram. 

(b) Determine the pressure and temperature at each point in the cycle. 

(c) Determine the compressor work, turbine work, and cycle efficiency. 

(3) An insulated, rigid tank contains 4Kg of air at 450 KPa and 30 oc. A valve is no\v opened and 

air is allowed to escape until the pressure inside drops to 150KPa. Assuming that the air inside the 

tank has undergone a reversible, adiabatic process, please determine the final mass and the final 

temperatl汀e in the tank. (20%) 

(4) Prove the statements below. (300
/ ) 

(a) Show that tbe Joule-Thomson coefficient of an ideal gas is zero. 

的 Develop an expression for the change in intcrnal energy of a gas which fo l1üws the equation of 

RT 
state P = 一一于一一了 ﹒ t.ssume tbe internal energy Cv varies according to the relation Cy=C I +C2 T, 

ν -D ν -

where C1 and C2 are constant. 
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