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a4a 1. (4 AzuuU) Proof that how the stagnation temperature in compressible flow

machines relates to a working fluid velocity and the velocity of sound.



qa 2. (4 mzuU) Show and explain the three terms of the energy transfer equation.

Also, explain how each term gives rise to the change in pressure.



4a 3. (6 AzLUW) In a simple gas turbine plant, airat 15 °C and 1 bar is compressed to
obtain a compression ratio of 6 with compressor efficiency of 100%. Air is heated in the
regenerator having 100% effectiveness. The maximum temperature of gas is 750 °C.
The pressure drop in a combustion chamber is 0.15 bar. Calculate the thermal efficiency

of this cycle. Given, Y=1.4, C = 1.005 kJ/kg-K



48 4. (10 ATWUWU) In a gas turbine unit, air at temperature of 15 °Cis compressed
through a compressor with a pressure ratio of 6. The mixture of compressed air and fuel
is burned in a combustion chamber giving hot gas at the maximum temperature of 750
°C. Hot gas is expanded through 2 sets of a turbine. Both turbines were designed to
operate at optimum pressure ratio. After expanding through the 1" set, gas is again

reheated to a temperature of 750 °C.

Given:
isentropic efficiency of compressor = 80%
isentropic efficiency of turbines (both set) = 85%
C, = 1.005 kJ/kg-K
specific heat ratio (Y) = 1.4

Determine,

4.1 schematic and T-S diagrams
4.2 work ratio (W__/W;)

4.3 cycle efficiency



a8 5. (11 ALUUY) For a gas turbine operating at a pressure ratio of 8.7 the maximum
temperature ratio to be maintained such that the turbine just supports the compressor,
which is given by t . = 3.0. If the compressor inlet total temperature and the turbine
efficiency are 300 K and 0.75, respectively. Determine,
5.1 The T-s diagram (2 Az}
5.2 The compressor efficiency (3 AZLUL)
5.3 The temperature ratio at which the compressor work is 80% of the power
produced by turbine. Also find the corresponding heat addition and
network output per unit mass in the gas turbine. Take C_= 1.005
kJ/kg-K and C_, = 1.147 kl/kg-K. (3 ATLLU)
5.4 For the temperature ratio found in 5.3 find the required compressor

pressure ratio at which the compressor work and the turbine work are

equal. Given Y, =Y, andC_=C_. (3 AZLW)



