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FACULTY OF ENGINEERING

B.E. 2/4 (Inst.) II – Semester (Old) Examination, January 2013

Subject : Thermodynamics & Fluid Mechanics

Time : 3 hours Max. Marks : 75

Note:  Answer all questions from Part-A.  Answer any FIVE questions from Part-B.

PART – A (25 Marks)

1. What are intensive and extensive properties? (2)

2. Plot P-v diagram of an Otto cycle and list the various processes. (3)

3. Draw P-v diagram for reciprocating compressor with clearance. (2)

4. Differentiate impulse and reaction turbines. (3)

5. Write about the concept of continuum. (3)

6. What is a streak line of a fluid? (2)

7. What is the use of Darcy’s friction factor? (3)

8. Draw performance curves for Francis and Kaplan turbines. (2)

9. What is cavitation and write the effects of it? (3)

10.Write the application of air vessels in reciprocating pumps. (2)

PART – B (50 Marks)

11. The diameter and stroke length of a single cylinder two stroke cycle gas engine
working on constant volume cycle are 200 mm and 300 mm respectively with
clearance volume 2.78 litres.  When the engine is running at 135 r.p.m., the
indicated mean effective pressure was 5.2 bar and the gas consumption 8.8 m3/hr.
If the calorific value of the gas used is 16,350 kJ/m3, find  i)  air standard efficiency
ii)  indicated power developed by the engine and iii) indicated thermal efficiency of
the engine. (10)

12.a) Obtain an expression for isothermal efficiency of a reciprocating air compressor. (4)

b) In a 50 percent reaction turbine stage  running  at  3000 r.p.m., the exit angles are
300 and the inlet angles are 500.  The mean diameter is 1 m.  The steam flow rate
is 10000 kg/min and the stage efficiency is 85%.  Determine :

i)  Power output of the stage
ii) The specific enthalpy drop in the stage

iii)   The percentage increase in the relative velocity of steam when it flows over
the moving blade. (6)

13.a) Define steady, unsteady, uniform and non-uniform flows. (5)

b) Find the stream and velocity potential functions for a flow field given by (5)
u = 3x + y and v = 2x – 3y
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14. A Pelton wheel is required to develop 6 MW when working under a head of 300m. It
rotates with a speed of 550 rpm.  Assuming jet ratio as 10 and overall efficiency as
85%.  Calculate  i)  diameter of the wheel    ii)  quantity of water required and
iii) number of jets. . (10)

15. A single acting reciprocating pump running at 60 r.p.m., has a plunger diameter of
0.25 m and stroke length of 0.5 m.  The delivery pipe is 0.1 m diameter and 50 m
long.  If the motion of the piston is simple harmonic, find the power required to
overcome friction of the delivery pipe, when  a) no air vessel is fitted,  b) a large air
vessel is fitted at the centerline of the pump.  Take  f = 0.04. (10)

16. Write short notes on :
a)  Second law thermodynamics (3)
b)  Friction loss in pipes and Darcy’s formula (4)
c)  Working principle of centrifugal pump (3)

17. A gas turbine unit has a pressure ratio of 10/1 and a maximum cycle temperature of
7000C.  The isentropic efficiencies of the compressor and turbine are 0.82 and 0.85
respectively.  Calculate the power output of an electric generator geared to the
turbine when the air enters the compressor at 150C at the rate of 15Kg/s.  Take Cp =
1.005 kJ/kg K and γ = 1.4 for compression process and expansion process. (10)
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