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To-ana TWE Section

ﬁaﬁ 2. An ideal open cycle gas turbine plant using air operates in an overall pressure ratio of 4 and between
temperature limits of 300 K and 1000K. Assuming the constant value of specific heat C,=1.005 kJ/kg+K and C,=0.717
kd/kg+K, evaluate the specific work output and thermal efficiency for each of the modification below. Assume optimum
stage pressure ratios, perfect intercooling and perfect regeneration.

(i) basic cycle

(i) basic cycle with heat exchanger

(iii) basic cycle with two-stage intercooled compressor

(iv) basic cycle with heat exchanger and two-stage intercooled compressor

4/10



%a-aqa THE Section

5/10



%a-aqa TUR Section

291 3. The following data apply to gas turbine set employing a separate power turbine, regenerator, and intercooler

between two-stage compression:

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
Regenerator effectiveness : 80%
Regenerator 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.
=14, Y gas =1.333, C,,=1.005 kJ/kg*K and C, ¢=1.148 kJ/kgK)
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(n) Thrust Aaasls windaan sy Thrust azdasyinatnels
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(1) Ram compression foazls ifatunla

(M) saTUIBUANNITINUVBIATOIUUG Pulse jet (Lﬁmugﬂﬂs:ﬂau)
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(9) LATBILUG Turbojet, Turbofan uaz Turboprop SanBMzuANEITUeL 1S (MagUdszney)

(3) abunufvINUInIosuudUUL Air Breathing Engine W3auun@0819

(%) 290TUNBLALINULATDILUALUY Non-Air Breathing Engine wianuneating
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