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(20 %) In an air-standard cycle, air at T1=70 °F and pi= 14.7 psia is initially heated at constant
volume till the pressure is p2=30 psia, and then heated at constant pressure till the temperature
is T3=1600 °F. The cycle is completed by first expanding isentropically to psa=14.7 psia and then
cooling at constant pressure. (a) draw the p-v diagram of the cycle, and determine (b) Tz, (c)Ta,
(d) heat added per unit of mass, (e) heat rejected per unit of mass as well as thermal efficiency.
(For air, cy=0.171, ¢, =0.24 Btu/(lbm"°F)) (4% each)

(10 %) Draw the p-v and T-s diagrams for the following cycles: (1) Otto, (2) Diesel, (3) Brayton, (4)
Ericsson, and (5) Stirling cycles. (2 % each)

(10 %) State the conditions under which each of the following relations are valid:
(a) h=u+py, (b) co-cv=R, (c) ha-h1=Cp(T2-T1), (d) pvk=constant, (e) cp=kR/(k-1). (2 % each)

(1.0 %) Prove that cp=cy for an incompressible fluid.
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(10 %) The saturation pressure of water at 20°C is 2.34 kPa. Consider a rigic tank containing water at 3
kPa and 20°C. Does the water exist as compressed liguid, saturated liquid, saturated vapor, saturated

mixture, or superheated vapor?

(20 %) Helium is to be compressed from 120 kPa and 310 K to 700 kPa and 430 K. A heat loss of 20 ki/kg
occurs during the compression process. Neglecting kinetic energy changes, determine the power input

required for a mass flow rate of 90 kg/min. (¢, = 5.1926 kJ/kgeK)




