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Allowed Tables and Charts: Steam Table and Chart.

$olve the Followins Ouestions " Assume the missing data use illustration if as possible)
(Ouestion Number-l) :(18 Marks )

(a) Define the following terms:
(D State. (ii) Process (iii) Process diagram. (6 Marks)
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(b) Show and Prove that for adiabatic process PVv = Constant (4 Marls)

(c) Air is expanded according PVn : constant, from initial state 8 bar and 527 oC to 2 bar
with entropy gain of 0.2 kJ/kg.K. Find the index n and the workdone during the process
and compare it with adiabatic process for the same limits. Take Cp : 1.005 kJ/kgoC and
Cv: 10.718 kJ&glC (8 Marks)

(Ouestion Number-2) :(14Marks )
(a) Write the statement of the second kaw of therrnodynamics which can be applied for the

refrigerator. Then describe the refrigerator cycle and show how the f,rrst law can be
applied to its component. A show how the second law can be applied for the cycle.

(6 Marks)

(b) Is the thermal efficiency can be rcA % of an heat engine? V/hy? (2 Marks)

(c) The C.O.P of a refrigerator is 8. The cycle rejected heat at room temperature 27 oC, If the
heat rejected is 80 kykg. What will power necessary to run the refrigerator and the lower
temperature. The mass flow rate of the refrigerant is 5 kg/min. (6 Marks)

(Ouestion Number-3) :(14 Marks )
(a) Show a comparison for the air standard cycles ( Otto - Diesel - Dual ) and their thermal

effrciencies, if the maximum pressure and the heat rejected are constants. ( 4 Marks)

(b) In an air Otto cycle, the pressure and temperature at the beginning of compression are I
bar and 27 oC. The cycle produces 650 kJ/kg of work. If the cycle compression ratio is
12, determine the cycle thermal efficiency and the mean efFective pressure. Take Cp :
1.005 kJlkg.K and Cv = 0.718 kJ/kg.K. (10 Marks)

(Ouestion Number-4) :(15 Marks )
(a) Describe how the mechanical efficiency

cylinder intemals combustion engine,
can be estimated experimentally for a single

(4 Marks)

O) A Morse test is carried out to estimate the indicate power of six cylinders Intemal
combustion engine. The brake power is 40 kW for the engine. The measured brake power

Cvlinder nrrmber I L 3 4 6
Power in kW 20.5 20.2 22 2 l 21.5 20.8

the engine when one cylinder is cut-offis given in the table blew. (8 Marks)



(Ouestion Number-fl :(15 Marks )
(a) Drive an expression for thermal effrciency of simple gas turbine as fimction of

pressure ratio P2lPl. Compare that efficiency with that if we use heat exchanger.
Draw a schematic figure and its diagrams of ine cycle on p,V and T-S diagram.

(4 Marks)

(b) In steam Power station working at Rankine cycle. The steam enter the turbine at l0
bar and 400 oc and exit dry and saturated at pc : 0.4 bar. Determine

(i) The turbine intemal efficiency.
(ii) The thermal efficiency of the cycle with and without pump work.
(iii) Compare the thermal effrciency with that of Carnot cycie. (8 Marks)

With our best wishes Dr./ Essam lltahba


