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THIRD SEMESTER
ME 388 - ENGINEERING THERMODYNAMICS
MECHANICAL ENGINEERING
(Use of Thermodynamic Tables and Charts are Permitted)
Time: Three Hours . Maximum: 100 marks
ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

1. What do you mean by “perpetual motion machine of first
kind-PMM 177

2. Define: quasi-static proceés

3. Give ;omé‘examples of irrevefs;ble processes.
4. Whaé do >you mean by the term ‘entropy’?

5. Define ﬁi‘le “ferm “Degreée of super heat”

6. What is a triple point and critical point?

7. Prove that the internal energy of an ideal gas is a function
of temperature alone.

8. List out the agsumption s the ideal gas equation PV =
mRT can be derived analytically using the kinetic theory
of gases

9. Define: by-pass factor
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Define: adiabatic saturation temperature
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PART-B (5x16=80 marks)

(i) 1 kg of ethane (perfect) gas is compressed
from 1.1 bar, 27°C according to a law pV'#
= constant, until the pressure 6 bar.
Calculate the heat flow to or from the
cylinder walls.

(i) State the assumptions to be considered for
steady flow energy equation and derive
the SFEE for nozzle.

Or

A stream of gases at 7.5 bar, 750°C and 140
m/s is passed through a turbine of a jet engine.
The steam comes out of the turbine at 2.0 bar,
550°C and 280 m/s. The process may be
assumed adiabatic. The enthalpies of gas at
the entry and exit of the turbine are 950 kJ/kg
and 650 kJ/kg of gas respectively. Determine
the capacity of the turbine if the gas flow is 5
kgls.

An ice plant working on a reversed Carnot
cycle heat pump produces 15 tonnes of ice per
day. The ice is formed from water at 0°C and
the formed ice is maintained at 0°C. The heat
is rejected to the atmosphere at 25°C. The heat
pump used to run the ice plant is coupled to a
Carnot engine which absorbs heat from a
source which is maintained at 220¢C by
burning liguid fuel of 44500 kd/kg calorific
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value and rejects the heat to the atmosphere.
Determine:
@)  Power developed by the engine ;

(i) Fuel consumed per hour.

Or

A reversible heat engine operates between two  (16)
reservoirs at temperatures700°C and 50°C.
The engine drives a reversible refrigerator
which operates between reservoirs at
temperatures of 50°C and - 25°C. The heat
transfer to the engine is 2500 kJ and the net
work output of the combined engine
refrigerator plant is 400 kJ. (i) Determine the
heat transfer to the refrigerant and the net
heat transfer té.the reservoir at 50°C ; (i)
Reconsider (i) given that the efficiency of the
heat engine and the C.O.P. of the refrigerator
are -each 46 per cent of their maximum
possible values.

A vessel having a capacity of 0.05 m? contains (16)
a mixture of saturated water and saturated
steam at a temperature of 245°C. The mass of

the liquid present is 10 kg. Find the following:

(i) The pressure,

(ii) The mass,

(iii) The specific volume.

(iv) The specific enthalpy,
(v) The specific entropy, and

(vi) The specific internal energy.
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Or

A pressure cooker contains 1.5 kg of saturated (16)
steam at 5 bar. Find the quantity of heat
which must be rejected so as to reduce the
quality to 60% dry. Determine the pressure
and tempevature of the steam at the new state.

A vessel of 0.35 m? capacity contains 0.4 kg of (16)
carbon monoxide (molecular weight = 28) and
1 kg of air at 20°C. Calculate :

(@)  The partial pressure of each constituent,

@) The total pressure in the vessel, and The
gravimetric analysis of air is to be taken
as 23.3% oxygen (molecular weight = 32)
agd 76.7% nitrogen (molecular weight =
28).

Or
Derive the Clasius Claperon's equations.Also (16)
state its significance.

The atmospheric conditions are; 20°C and (16)
specific humidity of 0.0095 kgrkg of dry air.
Calculate the following:

(i) Partial pressure of vapour

(ii) Relative humidity

(iti) Dew point temperature.

Or
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plant for a small office voom for following
winter conditions :

Outdoor conditions ... 14°C DBT and 10°C
WBT
Required conditions ...... 20°C' DBT and 60%
RH
Amount of air * circulation ... 0.30

m¥min./person.
Seating capacity of office ...... 60.
The required condition is achieved first by

heating and the“n by adiabatic humidifying.
Determine the following:

(a) Heating capacity of the coil in kW and the
surface temperature required if the bypass
factor of coil is 0.4.

(b The capacity of the humidifier. Solve the
preblem by using psychrometric chart.
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