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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 10CV45
Fourth Semester B.E. Degree Examination, Dec.2014/Jan.2015
Hydraulics and Hydraulic Machines
Time: 3 hrs. Max. Marks: 100
Note: 1. Answer any FIVE full questions, selecting

atleast TWO questions from each part.
2. Missing data may suitably assumed.
PART - A
1 The efficiency 1 of a fan depends on density p, dynamic viscosity p of the fluid, angular

velocity o, diameter D of the rotor and discharge Q. Express 1) as

f=1 ~Q—3, —u—ﬁ . (08 Marks)
oD’ poD-
Derive different scale ratio’s as per Reynold’s model law. (06 Marks)

A flow meter tested in the laboratory, gave a pressure drop of 200kN/m’ for a discharge of
0.2m/s in 200mm diameter pipe. If a geometrically similar mode! is tested in 1000mm
diameter pipe at identical conditions of fluid, determine the corresponding discharge and

pressure drop in the model. (06 Marks)
Distinguish between: Pipe flow and open channel flow. (06 Marks)
Derive the Chezy’s equation for uniform flow in open channel with usual notations.

(07 Marks)

A canal is to have a trapezoidal section with one side vertical and the other sloping at 60° to
the horizontal. It has to carry water at 30m’/s with mean velocity 2 m/s. Compute the
dimensions of the section which will require minimum lining. (07 Marks)

Define specific energy. Explain specific energy curve (sketch). (06 Marks)
A horizontal rectangular channel 4m wide carries a discharge of 16m’/s. If the initial depth
of flow is 0.5m, determine is there a possibility of formation of hydraulic jump? If the jump
forms, determine the sequent depth, Froude number after jump and energy loss. (06 Marks)
Give the classification of surface profiles in case of GVF. (08 Marks)

Show that the efficiency of a jet striking a series of flat vanes mounted on the periphery of a
circular wheel is maximum when the jet velocity is double of vane velocity and maximum
efficiency is 50%. (10 Marks)
A jet of 30mm radius strikes normally on a fixed plate, with a velocity of 35m/s. Calculate
the force exerted by the jet on the plate. If the plate is moving with 15 m/s in the direction of
the plate, find the efficiency of the jet. (10 Marks)
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