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‘fl’ﬁ)ﬁ 3. An ideal open cycle gas turbine plant using air operates on an overall pressure ratio of 4 and between the
temperature limits of 300 K and 1000 K. Assuming constant specific heats, C, = 1.005 kJ/kg K and C, = 0.717 kJ/kg
K. Assume optimum stage pressure ratios, perfect reheat and perfect regeneration. Draw the schematic diagram, also
the p-V and T-s diagram of the cycle. Evaluate the work output in kJ/kg air and thermal efficiency for each of the
modifications below and state the percentage change from the basic cycle.

(i) basic cycle,

(i) basic cycle with heat exchanger,

(iiiy basic cycle with two-stage reheated turbine,

(iv) basic cycle with heat exchanger and reheated turbine.
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'fl’a‘?'.l 4. A peak load generator is to be powered by a simple gas turbine with free power turbine delivering 20 MW of
shaft power. The following data are given

Compressor pressure ratio : 11.0, Compressor isentropic efficiency : 0.82, Combustion chamber pressure loss : 0.4
bar, Combustion efficiency : 0.99, Turbine inlet temperature : 1150 K, Power turbine isentropic efficiency : 0.89,
Transmission efficiency (each shaft) : 0.98, Ambient conditions pa, Ta : 1 bar, 300 K, Compressor turbine isentropic
efficiency : 0.87, Calorific value of the fuel : 43 MJ/kg

(i) Draw the schematic diagram, p-V diagram and T-s diagram of the cycle.

(ii) Calculate the air mass flow required and the specific fuel consumption.

(Note: Take 7,, =14, 7,, =1.333, C,,=1.005 kilkg K and Cy;=1.148 ki/kg K)
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