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Fa-ana TAR Section

ffa‘ﬁ. 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 intercocling. Similarly in the turbine expansion occurs in two stages with perfect reheating. Draw
the p-V and T-s diagrams. Calculate the optimum pressure in bar, net work output, thermai efficiency and the fraction
of turbine output that has to be put back to compressor (W./W;). (Assuming constant specific heats, C,=1.005 kJ/kg
K and C,=0.717 kJ/kg K)
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Za-ans A Section
q

T 3. At design speed the following data apply to a gas turbine set employing a separate power turbine, heat
exchanger, reheater, and intercooler between two-stage compression.

Efficiency of compression in each stage : 80%
Isentropic efficiency of compression turbine : 87%
Isentropic efficiency of power turbine : 80%
Transmission efficiency : 99%
Pressure ratio in each stage of compression : 2.1
Pressure loss in intercooler . 0.07 bar
Temperature after intercooling : 300 K
Heat exchanger effectiveness : 0.75
Pressure loss in combustion chamber : 0.15 bar
Pressure loss in reheater : 0.05 bar
Combustion efficiency : 98%
Maximum cycle temperature : 1000 K
Temperature after reheating : 1000 K
Air mass flow : 25 kg/s
Ambient air temperature ; 15°C
Ambient air pressure : 1 bar
Take the calorific value of fuel as 42 MJ/kg and pressure loss in each side of heat exchanger as 0.1 bar.
Find the net power output, overall thermal efficiency, specific fuel consumption. Neglect the kinematic energy of the

gases leaving the system. (Note: Take y, =14, y_ =1.333, C,=1.005 kJ/kg K and C,=1.148 kJ/kg K}
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