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U.S.N

P.E.S. College of Engineering, Mandya - 571 401
(An Autonomous I nstitution affiliated to VTU, Belagavi)
Third Semester, B.E. - Automobile Engineering
Semester End Examination; Dec - 2017/Jan - 2018
Thermo Dynamics

Time: 3 hrs Max. Marks: 100
Note: Answer FIVE full questions, selecting ONE full question from each unit.
UNIT -1
1 a. Define the following with examples :
1) Property i) Cycle iii) Path furon 12

iv) Quasi static process V) Thermodynamics dguilm  vi) Macroscopic approach.

b. Consider an alcohol and a mercury thermemigiat read exactly 0°C at the ice point and
100°C at the stem point. The distance betweenwbepbints is divided into 100 equal parts
in both thermometers. Do you think these thermorsetal give exactly the same reading at
a temperature of, say 60°C? Explain.

c. Humans are most comfortable when the temperauretween 65°F and 75°F. Express these
temperature limits in °C. Convert the size of tleisiperature range (10°F) to K, °C, and R.

2 a. Distinguish between heat and work in thentioelynamics.

b. Derive the expression for the polytropic kvor a closed system.

c. In an air expression for the compressed airamasiternal energy 450 kJ/kg at the beginning
of the expansion and an internal energy is 120gkX&lculate the heat flow to and from the 8
cylinder.

UNIT -1
3 a. State and explain the First law of the thetynamics. Give its equation with reference to a
cyclic and non-cyclic process.

b. 1.5 kg of liquid is stirred in a conductionbamber. During the process 1.7 kJ of heat are
transferred from the liquid to the surroundingsjlevthe temperature of the liquid is risingto 4
15°C FindAE and W for the process.

c. Air flows steadily at the rate of 0.4 kg/s thghuan air compressor, entering at 6 m/s with a
pressure of 1 bar and a specific volume of 0.8%gn, and leaving at 4.5 m/s with a pressure
of 6.9 bar and a specific volume of 0.18kg. The specific internal energy of the air le@yin
1s 88 kJ/kg greater than that of the air enterdgpling water in a jacket surrounding the
cylinder absorbs heat from the air at the rateok%/. Calculate the power required to drive
the compressor and the inlet and outlet pipe gessonal areas.

4 a. What is a perpetual motion machine of firstlR Why is it impossible? 4
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b.

Apply steady flow energy equation to each offthl®wing:
1) Boiler i) Nozzle iif) Centrifuggdump iv) Heat Exchanger.
A blower handles 1 kg/s of air at 20°C and comssia power of 15 kW. The inlet and outlet
velocities of air are 100 m/s and 150 m/s respebtiind the exit air temperature, assuming 8
adiabatic conditions. Take Cp of air is 1.005 kdkg

UNIT - I11
What is thermal energy reservoir? Explaire@and sink. 4
Define reversible engine. Show that of # teversible heat engines working between any
two constant but different thermal reservoir terapare, the reversible reversed heat engine 6
will have the maximum COP.
A reversible heat engine operates between tagrveirs at 827°C and 27°C. Engine drives a
Carnot refrigerator maintaining -13°C and rejectivat to reservoir at 27°C. Heat input to
the engine is 2000 kJ and the net work availab®0® kJ. How much heat is transferred to
refrigerant and total heat rejected to reservo7aC?
Define Kelvin-Plant statement and Clausiagestent of ¥ Law of thermodynamics and
shown that they are equivalent.
Two reversible heat engines A and B arenged in series, A rejecting heat directly to B.
Engine a cold sink at a temperature of 4.4°C,afwlork output A is twice that of B, find,; 10
i) The intermediate temperature between A and B i) The efficiency of each engine
lii) The heat rejected to the cold sink.

UNIT -1V
With the help of P-V and T-S diagram, deaveexpression for the standard efficiency of a
semi-diesel cycle.
An Otto cycle operates between maximum and mimnpressure of 600 kPa and 100 kPa.
The minimum and maximum temperatures in the cycke 2¥°C and 1600 K. Determine 10
thermal efficiency of cycle and also show it on B&l P-V diagram.
What are the draw backs of a single stageoessor for producing high pressure? How are
these overcome by multistage compression?
Derive an expression to determine the volumedfiiciency of a reciprocating compressor,
considering the ambient and the inlet conditionthefcompressors are same.
A reciprocating compressor of single stage anbtk acting type is running at 200 rpm with
mechanical efficiency of 85%. Air flows into compser at the rate of 5¥min measured at
atmospheric condition of 1.02 bar, 27°C. The corsged air is leaving at 8 bar following
polytropic process with index of 1.3. Compressos lskearance volume of 5% of stroke 10
volume. The temperature rises by 10°C during soctd air from atmosphere into
compressor. There occurs pressure loss of 0.03dbang suction and pressure loss of

0.05 bar during discharge passage through valves.
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Determine the dimensions of cylinder, volumetrificgfncy and power input required to
drive the compressor if stroke to bore ratio is 1.5
UNIT -V
9 a. With neat sketches explain the working gfota absorption refrigeration system.
b. What do you mean by refrigerant, refrigeratiad eefrigerator? 4
c. A refrigerator working on simple vapour compiresscycle operates between the temperature

of 25°C and -15°C with NH3, refrigerant. Ammoniaasind to be dry after compression and

no under cooling of liquid refrigerant occurs irctey Calculate; 10
i) Refrigerating effect i) Mass flow rgper ton of refrigeration iii) COP
iv) Power per TR V) Represent éhgmnd TS diagram.

10 a. Define: i) Relative humidity 1) $pecific humidity 10

iii) Dew point temperature  iv) thalpy of humid air  v) Degree of saturation.
b.  For the atmospheric air at room temperadfir@)°C and relative humidity of 60% determine

partial pressure of air, humidity ratio, dew pdemnperature, density and enthalpy of air.

* k%



