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— ~ Air is flowing in a 0.3 m diameter pipe at a uniform velocity of 0.2 m/s. The temperature and

pressure of air are 25°C and 101.3 kPa. Determine the volume flow rate (10%) and the mass

flow rate (10%). (Air C, =0.7176KJ/kgK » C, =1.004KJ /kgK R=0.287 kN-m/kgK)

— ~ A piston/cylinder device contains 0.3 kg of air at 300K and 100kPa. The air is now slowly
compressed in an isothermal process to a final pressure of 300kPa. Show the process in P-V
diagram (6%)and find both the work (7%)and heat transfer (7%) in the process. .(Air

C, =0.7176KJ / kgk » C, =1.004KJ/kgk R=0.287 kN-m/kgK )

= A car engine delivers 750 kW to the drive shaft with a thermal efficiency of 26%. The fuel
has a heating value of 40000 kJ/kg. Find the rate of fuel consumption (10%) and the
combined power rejected through the radiator and exhaust. (10%)

~ An Carnot cycle heat engine has an efficiency of 40%. If the high temperature is raised

10%. What is the new efficiency keeping the same low temperature? (20%)

F ~ An Otto cycle, process 1-2 is an isentropic compression of the air, process 2-3 is a
constant volume process, heat is added to the air, process 3-4 is an isentropic expansion,
process 4-1 is the rejection of heat from the air at a constant volume process. The compression
ratio V;/V, is 10.5. p;=100kPa,T;=288K. The heat transfer to the air per cycle is 1800kJ/kg
air. Determine the maximum temperature of cycle T3 (10%) the thermal efficiency. (10%)

(Air C, =0.7176KJ /kgK » C, =1.004KJ / kgk R=0.287 kN-m/kgK, «=1.4)



