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B.E. 3/4 (Civil) I - Semester (Main) Examination, December / January 2014-15

Subject: Fluids Mechanics – II

Time : 3 Hours Max. Marks: 75

Note: Answer all questions of Part - A and answer any five questions from Part - B.
PART – A  (25 Marks)

1 State in detail various types of flow in channels. (3)
2 An irrigation channel of trapezoidal section having side slopes 3H : 2V, is to carry a flow

of 10 cumec on a longitudinal slope of 1 in 5000. The channel is to be lined for which
the value of frication coefficient in manning's formula is n=0.012 and a depth of 2.0m.
Find the width of economic section of the channel. (3)

3 State briefly the classification of channel bottom slopes. (3)
4 What is no slip condition at the boundary ? What are the effects of boundary layer? (3)
5 Classify various types of Hydraulic jumps. (2)
6 Discuss abut the principle of stream lining. (3)
7 Distinguish between distorted and undistorted models and give example for each. (3)
8 List out the applications of Geometric similarity law. (2)
9 Define the terms. Efficiency of pump and minimum starting speed. (3)

PART – B  (50 Marks)

10 (a) Draw specific energy curve and explain all its salient features and discuss its
significance.

(b) Define the term normal depth. What do you understand by critical depth of an open
channel when the flow in it is not uniform?

11 A trapezoidal channel having bottom width 6m, side slop 2H : 1V, manning's roughness
coefficient 0.025, and bottom slop 0.0016, carries a discharge of 15 m3/s. Compute the
back water profile created by a dam which backs up the water to a depth of 2.5m
immediately behind the dam. Use the direct step method for computation.

12 (a) A trapezoidal channel having bottom width 10m and side slopes 1½ H: 1v carries a
discharge of 100 m3/s. Find the depth  conjugate to the initial depth of 1.25m
before the jump. Also determine the loss of energy in the jump.

(b) Write short notes on elementary surge analysis.

13 (a) Outline the procedure of dimensional analysis by Backingham - π method.
(b) Explain in detail about the various dimensionless for ratios.
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14 (a) Explain briefly about separation of Boundary layers.
(b) A 1:10 scale model of a submarine tested in a water tunnel. If the speed of the

prototype is 10m/s , determine the corresponding velocity of water in the tunnel.
Also determine the ratio of the drag for the model and the prototype.  sea water =
1.121x10-6 m2/s;  water = 1.00 x 10-6 m2/s  sea water  = 1027 kg /m3, water  =
1000 kg /m3.

15 (a) Discuss in detail the design principle of reaction turbines.
(b) The following data were obtained from a test on a Pelton wheel : Head at the base

of the nozzle and 40m ; discharge of the nozzle = 0.20 m3/s ; area of the jet=7750
sq.mm; power available at the shaft = 47 kw. mechanical efficiency = 90%.
Calculate the power lost (i) the nozzle (ii) in the runner (iii) in mechanical frication.

16 (a) Write short notes on impact of jet vanes.
(b) Find the power required to drive a centrifugal pump which delivers 60 litres of water

per second to a height of 20m through a 175mm diameter and 110m long pipeline.
The overall efficiency of pump is 75% and Darcy's f=0.06 for the pipeline. Assume
inlet losses in suction pipe equal to 0.35m.

*****

www.osmaniaonline.com

http://www.osmaniaonline.com

http://www.osmaniaonline.com
http://www.osmaniaonline.com

