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@ A

2af 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, ¢, = 1.005 kJ/kg'K and ¢, = 0.717 kd/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

(i) basic cycle,

(i) basic cycle with heat exchanger,

(iii) basic cycle with two-stage compressor and intercooling,

(iv) basic cycle with two-stage compressor and intercooling and heat exchanger.
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ﬁaﬁ 4. In a single gas turbine plant, air enters the compressor at 1 bar and 15°C and leave at 6 bar. |t 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) work ratio (Wpe/Wiurmine):

(iii) thermal efficiency,

(iv) air rate in kg per shaft kilowatt power, and

(v) specific fuel consumption

(Note: Take y, =14,y =1 333, ¢,,=1.005 kJ/kg-K and c,;=1.148 kJ/kg-K)

7/9



