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Faculty of Engineering and Technology

Third Semester B.E. (Aeronautical Engg.)
(C.B.S.) Examination

AERO-THERMODYNAMICS

Time : Three Hours] [Maximum Marks : 80

INSTRUCTIONS TO CANDIDATES

(1) All questions carry marks as indicated.

(2) Solve SIX questions as follows :

Que. No. 1 OR  Que. No. 2

Que. No. 3 OR  Que. No. 4

Que. No. 5 OR  Que. No. 6

Que. No. 7 OR  Que. No. 8

Que. No. 9 OR  Que. No. 10

Que. No. 11 OR  Que. No. 12

(3) Use of Non-programmable calculator is permitted.

(4) Use of Steam tables/Thermodynamic tables for moist
air/Mollier’s Charts is permitted.

(5) Assume suitable data wherever necessary.

NagpurStudents.OrgNagpurStudents.Org



MVM—47077 3 (Contd.)

(2) Mass of the gas.

Take Cp = 1.005 kJ/kg K

      Cν = 0.712 kJ/kg K

           R = 287 J/kg K. 7

3. (a) What do you mean by Isothermal Process ? State
the assumptions for the same process. Also, represent
the process on P–V and T–S diagram. 6

(b) The values of specific heats at constant pressure
and at constant volume for an ideal gas are
0.984 kJ/kg K and 0.728 kJ/kg K. Find the values
of characteristic gas constant, ratio of specific heats.

If one kg of this gas is heated at constant pressure
from 25° C to 200° C. Estimate the heat added,
ideal work done and change in internal energy. Also
calculate the pressure and final volume, if the initial
volume was 2 m3 . 8

OR

4. (a) An I.C. engine has the following dimensions :

Diameter of cylinder = 550 mm

Stroke = 750 mm

Compression ratio = 13.5

(iii) Critical state

(iv) Dryness fraction

(v) Wet Steam. 5

(b) Determine the quantity of heat required to produce

1 kg of steam at a pressure of 6 bar at a temperature
of 25° C, under following conditions :

(1) When the steam is wet having a dryness

fraction 0.9

(2) When the steam is dry saturated. 8

9. (a) Explain the methods for improving the thermal

efficiency of Rankine Cycle. 4

(b) Derive the expression for air standard efficiency of

Diesel Cycle. 7

(c) Write the assumptions of air standard cycles analysis.
3

OR

10. (a) Compare Otto and Diesel cycle on the basis of :

(i) Same C.R. and same heat rejection

(ii) Same maximum temperature and pressure and

same heat rejection. 6
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At the end of the suction stroke, the pressure is 1
bar and temperature is 316 K. The compression
follows Pv1.37 = C.
Determine :

(1) The pressure and temperature at the end of
compression.

(2) Mass of the charge.

(3) Work done during compression.

Take : Cp = 0.996 kJ/kg K and

      Cν = 0.707 kJ/kg K. 8

(b) Prove that for an isentropic process work done during
expansion is given by :

1r
)TT(MR

W 12
21 −

−
=− . 6

5. (a) State and explain Clausius inequality. 4

(b) 5 kg of water at 30°C is mixed with 1 kg of ice at
0° C. System is open to atmosphere. Assuming the
process of mixing is adiabatic, find the temperature
of the mixture and change of entropy Latent heat of
ice = 80 kcal/kg and Cp = 1 kcal/kg K. Assume
1 kcal = 4.18 kJ. 6

(c) What do you mean by thermodynamic temperature
scale ? 3

OR

6. (a) Define Heat engine, Heat pump and Refrigerator.
3

(b) A reversible engine of 40 % efficiency discharges
1513 kJ heat per minute at 27° C to a pond. Find
the temperature of the source which supplies heat
to the engine and H.P. developed by the engine.

5

(c) State and explain how Kelvin Planck and Clausius
statement are interlinked with each other. 5

7. (a) Draw a neat sketch of throttling calorimeter and
explain how dryness fraction of steam is determined
with the help of it. 7

(b) Steam enters an engine at a pressure of 12 bar with
67° C of superheat. It is exhausted at a pressure of
0.15 bar and 0.95 dry. Find the drop in enthalpy of
the steam. 6

OR

8. (a) Define the following terms in relation to steam
formation :

(i) Latent heat

(ii) Degree of Superheat
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(b) The compression ratio of an ideal air standard diesel
cycle is 15. The heat transfer is 1465 kJ/kg of air.
Find the pressure and temperature at the end of
each process and determine the cycle efficiency.
What is the mean effective pressure of the cycle, if
the inlet conditions are 300 K and 1 bar ? 8

11. (a) Write the general steady flow energy equation and
deduce its simplified form for :

(i) Compressor

(ii) Turbine. 5

(b) In a gas turbine, the gases flow at the rate of
5 kg/sec. The gases enter the turbine at a pressure
7 bar with a velocity 120 m/sec and leaves at a
pressure 2 bar with velocity 250 m/sec. The turbine
is insulated. If enthalpy of gas at inlet is 900 kJ/kg
and at outlet 600 kJ/kg, determine the capacity of
the turbine. 8

OR

12. (a) Explain in detail about throttling processes. 5

(b) A centrifugal pump delivers 2750 kg of water per
minute from initial pressure of 0.8 bar absolute to a
final pressure of 2.8 bar absolute. The suction is
2 m below and the delivery is 5 m above the centre
of the pump. If the suction and delivery pipes are
15 cm and 10 cm diameter respectively, calculate
the power required. 8

1. (a) Explain the following terms :

(1) Intensive and Extensive properties

(2) Quasi-static process

(3) Zeroth law of thermodynamics. 6

(b) A closed vessel contains 2 kg of carbon dioxide at
temperature 20° C and pressure 0.7 bar. Heat is
supplied to the vessel till the gas acquires a pressure
of 1.4 bar. Calculate :

(1) Final temperature

(2) Work done on or by the gas

(3) Heat added.

Take specific heat of the gas at constant volume as
0.657 kJ/kg K. 7

OR

2. (a) Explain in detail the conditions required in
thermodynamic equilibrium of a system. 3

(b) Define the term compressibility factor. Also explain
its significance. 3

(c) A certain gas occupies a space of 0.3 m3 at a pressure
of 2 bar and a temperature of 77°C. It is heated at
a constant volume until the pressure is 7 bar.
Determine :

(1) Temperature at the end of process

MVM—47077 2 (Contd.)

NagpurStudents.OrgNagpurStudents.Org


