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B.Tech., V1] Semester
Examination, May 2023
Grading System (GS)

Thermal Enginecring and Gas Dynamics
Time : Three Hours

_ Maximum Marks : 70
Note: 1) Attemptany five questio@
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iif) In case of ny doubt ‘or dispute the English version
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1. a) Describe high pressure boiler 'Lamont’ with neat sketch.
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b) Explain with diagram the effect of boiler and condenser
pressure on the efficiency of ranking cycle.
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2. a) Explain three boiler mountings and accessories.
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b) A vessel of volume 0.04 m3 contains a mixture of saturated
water and saturated steam at a temperature of 250°C The
mass of the liquid present is 9 kg. Find the pressure, the
mass, the specific volume, the enthalpy, the entropy, and
the internal energy.
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3. A two-stage air compressor with perfect intercooling takes in
air at 1 bar pressure and 27°C. The law of compression in
both the stages is pv!-? = constant, the compressed air is
delivered at 9 bar from the H.P. cylinder to an air receiver.
Calculate, per kilogram of air,

i) the minimum work done
ii) the heat rejected to the intercooler
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A steam power station uses the following cycle:

Steam at boiler outlet - 150 bar, 550°C Reheat at 40 bar to
550°C Condenser at 0.1 bar.

Using the Mollier chart and assuming ideal processes, find the
a) Quality at turbine exhaust

b) Cycle efficiency

¢) Steam rate
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5. a) Express the overall E:fﬁc@ky of a steam plant as the

product of boiler, Jggbine, generator and cycle
efficiencies. N
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b) Derive the conditions for maximum output of a using a
reheater and regenerator in a gas turbine.
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6. a) Calculate the velocity of sound in super-heated steam at

a pressure of 4 bar and temperature of 300°C. The specific

volume of steam is 0.338 m*/kg. .
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b) Draw and explain vapor Carnot cycle what are its

limitations. _
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Explain the effect of clearance on volumetric efficiency
of compressor with diagram.
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Derive the condition for minimum work done in a
multistage compressor.
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Derive the conditions for maximum discharge in nozzles.
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b) Define the following terms related to compressor.

1) Isentropic efficiency

11) Isothermal efficiency

ii1) Mechanical efficiency.
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