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Fourth semester B.E. Degree Examination, April/May 2024
Applied Thermodynamics

Time: 3 hrs. Max. marks: 100

Note: 1. Answer any five full questions, choosing ONE full question from each module.
2. Use of steam tables / Mollier chart / Psychrometric chart is permitted.

Module-1
Q.1 a) Derive an air standard efficiency of constant volume cyele. (10)
b) An air standard Otto cycle has a compression ratio of 8. The temperature and pressure at (10)
the beginning of the compression are 300k and 102kPa. If the maximum cycle temperature
is 1900K, determine i) heat supplied /kg of air, ii) net work done /kg of air, " iii) thermal
efficiency.
OR
Q.2 a) List the methods to find the frictional power of IC engine. Explain any two. (10)
b) A 4-cylinder four stroke I.C. engine develops 60kW of IP at mean effective pressure of (10)
7bar. The bore and stroke of the engine is 70 mm and 100 mm respectively. If the engine
speed is 3700 rpm, find the average misfires per minute and the actual power developed.

Module-2
Q.3 a) List the applications of the gas turbine. Explain the intercooling method of improving the (10)
efficiency of gas turbine with a neat sketch.
b) Air enters the compressor of an open cycle constant pressure gas turbine at a pressure of (10)
1 bar and temperature of 20°C. The pressure of air after the compressior is 4 bar. The
isentropic efficiencies of compressor and turbine ase 80% and 85% resp. The air fuel ratio
used is 90:1, if flow rate of air is 3kg/s find the power developed.
OR
Q.4 a) Witha neat sketch, explain the working of Turboprop engine. (10)
~ b) A gas turbine plant works between the temperature limits of 300 K and 1000K and a (10)

pressure of 1 bar and 16 bar. The compression is carried out in two stages with perfect
intercooling in between. Calculate the net power output of the plant.

Module-3
Q.5 a) Explain with a neat sketch reheat cycle. (10)

b) A steam power plant incorporates an ideal reheat cycle to improve the existing efficiency. (10)
Steam at 30bar and 250°C is supplied at the high-pressure turbine inlet and expands still it
is dry saturated at 3bar. Now the steam is taken to reheater and its temperature is again
increased to 250°C at a constant pressure reheating process. The reheated steam expands
in the low-pressure turbine to a condenser pressure of 0.04bar. determine the cycle
efficiency.
OR
Q.6 a) Explain with a neat sketch regenerative cycle with closed feed water heater. (10)

b) In a steam power cycle, the steam supply at 25bar and dry saturated. The condenser (10)
pressure is 0.2bar, Calculate the Rankine efficiency.
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