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-------------------------------------------------------------------------------------------------------------------1. Obtain an expression for polytropic efficiency of a compressor in terms of its isentropic
efficiency. A compressor has an isentropic efficiency of 0.85 at a pressure ratio of 4.0.
Calculate the corresponding polytropic efficiency, and then plot the variation of isentropic
efficiency over a range of pressure ratio from 2.0 to 12.0. Would you expect the same nature of
the plot in case of a turbine? Explain with justification.
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2.

M0 = 2 . o Ciu"'300 m/s
'Yc"' 1.4
Cpc"' 1.004 Jlkg · K
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7;4 ,.2,200 K
Yh=1.3
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Cpn::z 1,243J/kg·K
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Note that suffix 'c' stands for cold and suffix 'h' stands for hot in the diagram above.
pressure ratio across an engine component.

1t

stands for stagnation

A ramjet is cruising at supersonic speed at an altitude where p 0 = 10kPa, T = -40°Cwith
0
intake air mass flow rate of lOOkg/s. Note that suffix ' 0 ' stands for freestream static value. The
inlet pressure recovery is given by lld = 0.91. The engine uses hydrogen as fuel with
QR=117,000 kJ/kg which is burnt at a combustion efficiency of llb = 0.96. Fuel injector is
located at station 2 and the flameholder is located downstream of the injector. The combustion
products are ideally expanded in the nozzle but with a stagnation pressure loss given by
1tn = 0.93. Calculate the following for the ramjet engine:
(a) Inlet capture area
(b) Gross and net thrust
(c) Nozzle exit Mach number
(d) Fuel-to-air ratio
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(e) Engine efficiencies: llt, llp, 11 0

3.

For a mixed exhaust turbofan engine the design parameters are as follows:
M 0 =0.8,p 0 =15kPa,T0 =-20°C,m 0 =120kg/s ·
The other operating parameters of the engine are given as follows
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