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To-ane IWR Section

2Jaf 3. 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. Draw
the schematic diagram of this cycle and T-s diagram. Calculate the optimum pressure in bar, network output and

thermal efficiency. (Note: Take » =1.4. ¢,=1.005 kJ/kg-K)
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ﬁ'aﬁ 4. n a practical gas turbine plant air enter the compressor at 1 bar and 15°C and leave at 6 bar. It is then
heated in combustion chamber to 700 C and then enters the turbine and expands to atmospheric pressure. The
isentropic efficiency of compressor and turbine are 0.80 and 0.85 respectively and the combustion efficiency is 0.90.
The pressure drop in the combustion chamber is 0.1 bar. Determine

i) air-fuel ratio,

i) network output,

(
(
(iii) thermal efficiency,

(iv) specific fuel consumption

(Note Take » =14, » =1.333.¢, =1.005kJ/kg-K and c,,=1.148 kJ/kg-K, Heating value of fuel = 42,000 J/kg)

6/11




%a-aqa TRE Section

fl'aﬁ 5. A turbojet aircraft flying at an attitude where the ambient conditions are 0.5 bar and 250 K.

Speed of aircraft : 805 km/hr, Pressure ratio of compressor : 4:1, Combustion chamber pressure loss : 0.2
bar. Turbine inlet temperature : 1200 K, Intake ram efficiency : 95%, Isentropic efficiency of compressor : 85%,
Isentropic efficiency of turbine : 90%, Mechanical efficiency of transmission : 99%, Nozzle efficiency : 100%,
Convergent nozzle outlet area : 0.1 mz, Heating value of fuel : 43 MJ/kg

Find the thrust and specific fuel consumption in kg/N hr of thrust.

Take 7, =14, 7, =1.333, ¢,=1.005 kJ/kg-K and c,,=1.147 kd/kg-K, R=284.6 J/kgK
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