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Subject Name: Thermodynamics
Time: 02:30 pm - 05:00 pm Total Marks: 70

Instructions:

Attempt all questions.

Make suitable assumptions wherever necessary.
Figures to the right indicate full marks.

English version is considered to be Authentic.
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Define Following Terms
(1) Isolated System (2) Density (3) Flow work (4) Intensive property
(5) Process (6) Cycle (7) Entropy
Differentiate Following
(1) Thermodynamic cycle and Mechanical cycle (2) Point function and
Path function

Explain the Kelvin-Plank & Clausius statement of 2" law of
thermodynamics. Also deduce the equivalence between them on the basis
of diagrammatic representation.
In a gas turbine system air enters with velocity 150 m/s and enthalpy 7500
KJ/Kg with steady mass flow rate of 5 KJ/s. Air exits from the system at
velocity 100 m/s and enthalpy 6000 KJ/Kg. If 50 KJ/Kg heat is wasted
into the surrounding, find power developed by the gas turbine.

OR
A closed system executes adiabatic process due to which a change in
internal energy takes place; A work of 10KJ is done by the system on
surroundings during this process. Determine the change of specific
internal energy of system, if system contains mass of 0.2 kg.

State and explain : (1) Charle’s law (2) Boyle’s law (3) Avogadro’s law
A certain quantity of air has a volume of 0.025 m’ ata pressure of 1.2 bar
and 27° C. Tt is compressed to a volume of 0.005 m® according to law
PV'*=const. Find the final temperature and work done during
compression.

OR
Derive Expression for work done during adiabatic process.
If a gas have Temperature, Pressure & Volume are 300° C , 10bar & 15 m’
respectively. Find its characteristic gas constant and specific heats if its
mass is 30 kg. Take y =1.4

Explain Diesel cycle with P-V & T-S Diagram.
An engine working on otto cycle has a cylinder diameter of 150 mm and
stroke of 225 mm. The clearance volume is 1250 ¢cm?; Find the air
standard efficiency of the cycle. Take y =1.4

OR
Derive an expression for air standard efficiency of Otto cycle.
A Carnot engine works between temperature of 1000 K & 300 K. Find its
efficiency and Minimum heat rejection rate for unit network output.
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Define following terms
(1) Sensible heat (2) Phase (3) Pure substance (4) Critical Pressure (5)
Dryness fraction (6) Degree of super heat (7) Latent heat
Steam enters an engine at pressure of 12 bar absolute and with 67° of
super heat. It exhausted at pressure of 0.25 bar absolute and 0.95 dry. Find
the drop in Total heat of steam. Take Cp of super heat steam = 2.0
At 15 bar hy = 844.6 KJ/kg, hg,= 1945.3 KJ/kg
At 0.25 bar hy=272.0 KJ/kg, hg,= 2346.3 KJ/kg

OR
Explain with neat sketch, the separating and throttling calorimeter.
Explain Mollier diagram with neat sketch. Show following processes on
Mollier chart
(1) Constant volume process (2) Constant pressure process 3)
Isentropic process
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