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Fadi 1. aeudraudalyil
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‘ffa‘?i 3. A Brayton cycle works between 1 bar, 300 K and 5 bar, 1250 K. There are two stages of compression with
perfect intercooling and two stages of expansion, where the inter-stage pressure is optimized for the compressor. The
work out of first expansion stage being used to drive the two compressors. The air from the first stage turbine is again
heated to 1250 K and expanded.

Calculate the power output of free turbine and cycle efficiency without and with a perfect heat exchanger and
compare them. Also caiculate the percentage improvement in the efficiency because of the addition of heat

exchangers. Assuming constant specific heats, C,=1.005 kJ/kg K and C,=0.717 kJ/kg K
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ﬁaﬁ 4. Draw the schematic arrangement diagram and T-s diagram of basic cycle with heat exchanger. Determine the

specific work output, cycle efficiency, air-fuel ratio and specific fuel consumption of cycle, having the following
specification:

Compressor pressure ratio 4.0
Turbine inlet temperature 1100 K
Isentropic efficiency of compressor, 77, 0.85
Isentropic efficiency of turbine, n, 0.87
Mechanical transmission efficiency, 77, 0.99
Calorific value of fuel 42 MJ/kg
Combustion efficiency, 7, 0.98
Heat exchanger effectiveness, & 0.80

Pressure losses

Combustion chamber, Apcc 2% of compressor outlet pressure

Heat exchanger air-side, Apha 3% of compressor outlet pressure

Heat exchanger gas-side, Aphg 0.04 bar

Ambient condition, El T, 1 bar, 288 K

Note: Take y,, =1.4, y,, =1.333, C,,=1.005 ki/kg K and C,,=1.148 kJ/kg K
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