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Time: Three Hours

10.

REGULATIONS 2008
THIRD SEMESTER

ME 33 - ENGINEERING THERMODYNAMICS
MECHANICAL ENGINEERING

Maximum: 100 marks

ANSWER ALL QUESTIONS

PART-A (10x2=20 marks)

Define Closed system.

When a system is said to be in
equllibrium"?

What is the difference between a
refrigeratm?

State Carnot's theorem.
What js meant by triple point?

Explain the methods by which the
rankine cycle is improved.

What is the use of Maxwell's relations?
State Gibb's Dalton's law.
Define dew point temperature.

What is the difference between air
refrigeration?

"Thermodynamic

heat pump and

efficiency of the

conditioning and
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PART-B (5x16=80 marks)

A certain quantity of air initially at a pressure
of 8 bar and 280°C has a volume of 0.035 m3. It
undergoes the following processed in the
following sequence in a cycle: Expands at
constant pressure to 0.1m3, Follows polytropic
process with n = 1.4, A Constant temperature
process ( which completes the cycle).Find

@) Heat transfer, work transfer and change
in Internal encrgy for individual process

(ii)  Net work transfer
(i)  Net heat transfer
Or

Air flows steadily at the rate of 0.5 kgfs
through an air compressor, entering at 7m/s
velocity, 100kPa pressure and 0.95m3kg,
volume and leaving at 5m/s, 700kPa and
0.19m%kg. The internal energy of the air
leaving is 90kJ/ kg greater than that of the air
entering. Cooling water in the compressor
Jackets absorbs heat from the air at the rate of
58kW.

[6)] Compute the rate of shaft work input to
the air in kW.

(i) Find the ratio of the inlet pipe diameter
to the outlet pipe diameter.

(18

18)
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[63] One kg of water at 0°  is brought into
contact with a heat reservoir at 90°C.
When the water has reached 90°C. Find

(i) Entropy change of Water,

(ii) Entropy change of the heat
reservolr

(iii) Entropy change of the universe.

i) If water is heated from 0°C to 90°C by
first bringing it in contact with a
reservoir at 40°C and then with a
reservoir at 90°C, what will the entropy
change of the universe be?

(i) Explain how water might be heated from
0°C to 90°C with almost no change in
the entropy of the universe.

Or

A reversible heat pump is used to maintain a
temperature of 0°C in a refrigerator when it
rejects the heat to the surroundings at 25°C. If
the heat removal rate from the refrigerator is
1440 kJ/min, determine the C.O.P. of the
machine and work input required. If the
required input to run the pump is developed by
a reversible engine which receives heat at
380°C and rejects heat to atmosphere, then
determine the overall C.O.P of the system.

In a single-heater regenerative cycle the steam
enters the turbine at 30 bar, 400°C and the
exhaust pressure is 0.10 bar. The feed water

3
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beater is a direct contact type which operates
at 5 bar. Find

[6)] The efficiency and the steam rate of the
cycle.

(i)  The increase in mean temperature of
heat, addition, efficiency and steam rate
as compared to the Rankine cycle
(without Regeneration) pump work may
be neglected.

Or

Steam at 1 MPa and 0.9 dry iv throttled to a
pressure of 200 kPa. Using steam table, find
the quality of steam and change in entropy.
Check your answer using Mollier chart? State
whether  this process is reversible or
irreversible.

A vessel at 1 bar and 20°C contains a mixture
of 1 mole of Oy and 4 moles of air, Calculate
for the mixture:

() The masses of CO; O: and N2 and the
total Mass:

i) The Percentage carbon content by mass:

(ii) The apparent molecular weight and the
gas constant for the mixture:

(iv}  The specific volume of the mixture.

(16)

(16)
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The volumetric analysis of air can be taken as
21% oxygen and 79% nitrogen.

Or

Derive the Maxwell relations and explain
their importance in thermodynamics.

Ajr fowing at 100 kg/min and at dry bulb
temperature  of 30°C  and wet bulb
temperature of 21°C mixes adiabatically
with another stream of air flowing at
150 kg/min and at dry bulb temperature of
91°C and relative humidity of 50%.
Determine.

@ Specific humidity

(ii) Enthalpy and

(iii) Dry bulb temperature
Or

Explain the Various Psychometric process
with neat sketches.

@
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