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() 990BLn8LAigny Ericsson cycle 1dsznaudapglnsatazlnine wiaumaidiusu T-s diagram
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fl’aﬁ 2. In an ideal gas turbine cycle with one compressor and two turbines, the pressure ratio to which air at 15°C is
compressed to 6. The same air is then heated to a maximum temperature of 750°C. First in heat exchanger and then
in combustion chamber. It is then expanded in two stage such that the expansion work is maximum. The air is
reheated to 750°C in reheat chamber after the first stage. (Note: Take y=1.4, C,=1.005 kJ/kg K)

2.1 Write T-s diagram, P-v diagram

2.2 Determine the output work of cycle

2.3 Determine the thermal efficiency of cycle
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#ofi 3. The following data apply to gas turbine set employing a separate power turbine, heat exchanger, and

intercooler between two-stage compressors:

Isentropic efficiency of compression each stage : 80%
Isentropic efficiency of compressor turbine : 88%
Isentropic efficiency of power turbine : 88%
Turbine to compressor transmission efficiency : 98%
Pressure ratio in each stage of compression : 3:1
Temperature after intercooler : 297 K
Air mass flow : 15 kg/s
Heat exchanger effectiveness : 80%
Heat exchanger air-side/gas-side pressure loss : 0.1 bar
Maximum turbine temperature : 1000 K
Ambient temperature : 327 K
Ambient pressure : 1 bar
Calorific value of the fuel : 43.1 MJ/kg
Combustion efficiency : 97%

Calculate the net power output, specific fuel consumption, and overall thermal efficiency.

(Note: Take y,, =14, y,, =1.333, C,,=1.005 kJ/kg K and C;=1.148 kJ/kg K)
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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 when the aircraft flies at air speed of 300 m/s in the ambient conditions of

-10°C and 0.58 bar.

Air mass flow rate 39 kg/s
Compressor stagnation pressure ratio 75:1
Turbine inlet stagnation temperature 650°C

Combustion chamber loss in pressure stagnation 4%

Compressor stage efficiency 82%
Turbine stage efficiency 85%
Combustion efficiency 100%
Ram efficiency 90%
Nozzle efficiency 100%
Mechanical efficiency 100%

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