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compressor (W/Ws) (Note: Take y =1.4, C,=1.005 kJ/kgK)
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28 2. A Brayton cycle operates with ideal air between 1 bar, 300 K and 5 bar, 1000 K. The air is compressed in two
stages with perfect intercooling. Similarly in the turbine expansion occurs in two stages with perfect reheating.

Calculate the optimum pressure in bar, net work output and the fraction of turbine output that has to be put back to
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28 3. The air from the compressor passes through a heat exchanger heated by the exhaust gases from the low-

pressure turbine, and then into the combustion chamber. The high-pressure turbine drives the compressor only. The

exhaust gases from the high-pressure turbine pass through the reheat combustion chamber to the low pressure

turbine which is coupled to a generator. The following data refer to this plant:

Pressure ratio of the compressor

Isentropic efficiency of compression
Isentropic efficiency of HP turbine
Isentropic efficiency of LP turbine
Mechanical efficiency of drive to compressor
Temperature of gases entering HP turbine
Temperature of gases entering LP turbine
Atmospheric temperature
Atmosphere pressure

Efficiency of heat exchanger

i) Write T-s diagram

4:1
0.86
0.84
0.80
0.92
660°C
625°C
15°C

1 bar
0.75

ii) Calculate the pressure of the gases entering the low-pressure turbine

iv) Calculate the turbine work

(

(

(iii) Calculate the compressor work
(

(v) Calculate the overall efficiency
(

Note: Take 3, =14, y,
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=1.333, C,,=1.005 kJ/kg K and C,=1.148 kJ/kg K)
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(3) 1A3298UF Turbojet, Turbofan waz Turboprop AAN¥MUANAINUAENT LS (nagisznaw)
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5. A simple jet engine has compressor directly coupled to the turbine mounted in an aircraft with intake and
convergent nozzle. Calculate the thrust and specific fuel consumption when the aircraft flies at air speed of 805 km/hr

in the ambient conditions of 248 K and 0.458 bar.

Compressor stagnation pressure ratio : 4:1

Turbine inlet stagnation temperature : 1100K

Combustion chamber loss in pressure stagnation : 0.21 bar
Compressor stage efficiency : 85%
Turbine stage efficiency : 90%
Combustion efficiency : 95%
L.C.V of fuel : 43 MJ/kg

Ram efficiency : 95%

Nozzle efficiency : 95%

Mechanical efficiency : 99%

Nozzle outlet area : 0.0935 m2

(Note: Take y, , =1.4, Veas = 1.333, C,,=1.005 kd/kg K and C,;=1.148 kd/kg K)
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