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AU/ME-302 (GS)
B.Tech., III Semester
Examination, November 2022

Grading System (GS)
Thermodynamics
Time : Three Hours
Maximum Marks : 70
Note: i) Attemptany five questions.
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i1) All guestions carry equal marks.
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iii)In case of any doubt or dispute the English version
question should be treated as final.
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1. %) Show that heat is a path function and not a property.
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b) A new scale N of temperature is divided in such a way
that the freezing point of ice is 100°N and the boiling
point is 400°N. What is the temperature reading on this
new scale when the temperature is 150°C7 At what
temperature both the Celsius and the new scale reading
would be the same? '
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a_]g Dis::{_ms why does the enthalpy of air-vapour mixture
remains constant during an adiabatic saturation proccess.
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) A rigid close tank of volume 3m?® contains 5 kg of wet

stecarn at a pressure of 200 kPa. The tank is heated until

the steam becomes dry saturated. Determine final
pressure and heat transfor to the tank
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A piston-cylinder device operates | kg of fluid at 20 atm
pressure The initial volume is 0.04 m? | The fluid is aUOWeci
to expand reversibly following a process pV'* = constant so
that the volume becomesdouble. The fluid is then cooled ata
constant pressure until the piston comes back to the original
position. Keeping the piston unaltered. heat is added reversibly

torestore it to the initial pressure. Calculate the work dope in
the cycle.
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Write short notes on "Nollier diagram™. Why do isobars
on the Mollier Diagram diverge from one another?
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A pressure cooker holding 2 kg of stearn at 5 bar and 90%
dry is being cooled siowly. What quantity of heal must o¢
extracted so as to reduce the steam quality dowan to 60%7
Also calculate the pressure and temperature of thq sleanm
that remains in the pressure cooker after the heat reyection.
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Explain the free expansion process.
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An engine works on a diesel cycle with an Inlet pressure
and temperature of 1 bar and 17°C. The pressure at the
end of the adiabatic compression 1s 35 bar. The ratio of
cxpansion, i.¢. after constant pressure heat addition is 5.
Calculate the heat addition, heat rejection and cificiency
of the cycle. Assume r = | 4 {‘p = 1.005 kj.-'kgk"
Cv = 0.717 kI/kgk
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~~Prove that the COP of the reversible refrigerator operating |

between two given temperatures is the maximum. -
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A steam pressure of holding capacity 4 m3 contains a
mixture of saturated water and saturated steam at 250°C.
The mass of the ligquid present is 1 ton. Determine

1)  Quality

1i) Specific Volume

111) Specific Enthalpy

iv) Specific Entropy

v} Specific Intemal Energy of steam
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7:,a) ~ What is a constant volume gas thermometer? Why is it
preferred to a constant pressure gas thermometer?

uep fRR arma i iR war 32 R g« iR aroardt
zﬁgamﬁsﬁaﬁamfﬁﬁaﬁﬁ%?

b}, ~A balloon which is initially collapsed and flat is slowly
filled with hydrogen at 100 kPa so as to foon it into a
sphere of radius 1 m. Determine the work done by the gas
in the balloon during the filling process.
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8. A reversible heat engine operates between two reservoirs at
temperatures of 600°C and 40°C. The engine drives a
reversible refrigerator which operates between reservoirs at
temperatures of 40°C and -20°C. The heat transfer to the
engine is 2000 kJ and the network output of the combined

engine- refrigerator plant is 360 kJ. https://www.rgpvonline com

a) Ewvaluate the heat transfer to the refrigcrant and the not
heat transfer to the reservoir at 40°C.

b) Reconsider (i) given that the efficiency of the heat engine
and the COP of the refrigerator arc cach 40%% of their
maximum possible value.
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