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FACULTY OF ENGINEERING

B.E. 2/4 (Inst.) II – Semester (New) (Suppl.) 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. State the first law of thermodynamics.
2. Draw the valve timing diagram of a four-stroke CI engine.
3. What are the advantages of multistage compression with single stage compression?
4. What is the difference between impulse and reaction turbines?
5. Draw the simple closed gas turbine cycle on T-s coordinates.
6. Define path line streak line and stream line.
7. What is the difference between steady flow and uniform flow?
8. Define Reynolds number.  Explain its significance.
9. Define specific speed of a hydraulic turbine.
10.What is cavitation in a hydraulic pump?

PART – B (50 Marks)
11. A four cylinder four-stroke petrol engine develops 40 kW at 3000 rpm.  The mean

effective pressure on each piston is 10 bar and the mechanical efficiency is 80%.
Calculate bore and stroke length of each cylinder if stroke to bore ratio is 1.5.  Also
calculate s.f.c. if the break thermal efficiency is 30% C.V. of the fuel is 44 MJ/Kg.

12. An open cycle gas turbine plant takes air from atmosphere and compresses to a
pressure of 4 bar.  Heat is added such that the temperature of the gases before
entering the turbine is 10000c.  Assume isentropic compression and expansion.  For
unit mass flow rate of air, calculate   i)  compressor work input   ii) Heat added
iii) Turbine work output    iv) thermal efficiency of the cycle atmospheric conditions
are 1 bar and 270c.

13. In a single stage simple impulse steam issues from the nozzle with a velocity of
1100 m/s.  The nozzle angle is 200.  The mean blade velocity is 400 m/s.  The blade
velocity coefficient is 0.8.  The inlet and outlet angles of blades are equal.  Calculate
i)  Blade angles     ii) Power developed        iii)  Blade efficiency.  Draw the velocity
triangles.

14.a) Write the equation relating kinematic viscosity and dynamic viscosity.  Write their
SI system of units. (4)

b) If for a two-dimensional flow, the stream function is given by  = 2xy, calculate

the velocity at the point (3, 6) show that the velocity potential  exists for this case

and deduced. (6)

15.a) Starting from the fundamentals, derive an expression for the discharge through a
venturimeter. (5)

b) Calculate  the  loss  of  head due to friction when 1000 litres/min of water flows
through a pipe of 100 m long and 10cm diameter take the friction coefficient for
the pipe as 0.01. (5)

16.a) What is the purpose of the draft tubes in hydraulic turbines and how to they
operate? (5)

b) With the help of a neat sketch explain the construction and working principle of a
centrifugal pump. (5)

17. With the help of a neat sketch, explain the working of a four stroke CI engine.  Draw
the P-V diagram. (10)
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