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MMTP-302(A)
M.E./M.Tech., III Semester Examination, June 2020

Gas Flow Through Turbo Machines
(Elective-II)

Time : Three Hours
Maximum Marks : 70

Note : i) Attempt any five questions.

ii) All questions carry equal marks.

iii)Assume any missing data if any.

1. a) Derive the generalized mass balance or Continuity equation in rectangular coordinates
system. 7

b) Derive the Euler’s equation for the fluid flow by mentioning different assumptions and also
write down one application of Euler equation. 7

2. a) Explain the term doublet by deriving the expression for stream line and potential lines and
prove that they are circular in nature. 7

b) A source and sink of strength 4 m2/sec and 8m2/sec are located at (–1, 0) and (1, 0) respectively.
Determine the velocity and stream function at a point P (1, 1) which is lying on the flow net of
the resultant stream line. 7

3. a) Differentiate between Laminar and turbulent flow and derive the equation of velocity distribution
in turbulent flow through a circular pipe. 7

b) Consider a viscous Newtonian fluid on top of an infinite flate plate lying in the x-y plane at
z = 0. The fluid is at rest until time t = 0, When the plate suddenly starts moving at a speed V
in the x direction. Gravity acts in z direction. Determine the pressure and the velocity field.
The density and viscosity of the fluid are d and μ. 7

4. a) What do you understand by the term boundary layer? Derive the formula for boundary layer
thickness and the drag force over flat plate by taking turbulent flow. 7

b) Derive the functional relationship between the Nusselt number, Reynolds number and Prandtl
number with the help of Buckingham’s pi theorem in case of heat transfer and fluid flow
problem. 7

5. a) Derive the expression for the maximum flow through a convergent divergent nozzle by taking
isentropic flow. 7

b) Derive Prandtl Meyer relation for shock waves. 7
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6. Write the short notes on the following: 14

a) Fanno line

b) Rayleigh line

c) Different properties of compressible flow

d) Degree of reaction.

7. a) Show the variation of flow properties in Rayleigh flow and also explain the charts for Rayleigh
flow. 7

b) Derive the formula for static pressure ratio across the shock waves. 7

8. a) Define and draw the fundamental equations of flow through turbo machinery. 7

b) Define the phenomenon surging and chocking. 7
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