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Define the term opcn ¢
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Write the
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G R AMIIN AT

—~
-

Answer ALL questions,

PART A — (10 x 2= 20 0

el whore the energy line Wiil aouiy

D o
HOUaEIBLaL v,

1 croas-soction,

by
R4

hydranlic rading?

What torgue is requirad to give 3 m¥s water 2 moment of momentum so that it
§ !

has a tangential velocity of 3 m/s at u distance of 2 m from the axig?

A reaction type turbine discharges 84 m?s under a head of 7.5 m and with an
overall efficiency of 91 percent. What is the power developed?

When will you choose a reciprocating pump?

Which type of pump is chosen to deliver highly viscous fluid at low heads?

PART B — (5 x 16 == 80 marks
Derive the Chezy's equation: for uniforim flow in a channel. (8)

A trapezoidal channel with base width 3 m and side slope 2H : 1V carries
a discharge of 10 m%s at a depth of 1.5 m under uniform flow condition.
The longitudinal slope of the channel is 0.001. Compute the average
shear stress in N/m? on the boundary and also compute the Manning's
n value. (8)

g J
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(8)

() oot VI R .
7 i s 9w 5 'Oidal
wry o Heelgo
e

() (0 Fiad the mvitios] dopth and woioivpm speciiie coanipy i neharge

of 4.5 m¥/s per meter width of the channel, (6)
(it)  An open channel of trapezoidal section, 9.0 v st the
having sides inclined at 60° to the hori 5 1 !

the flow ig i Aomds the depth of wator in bihe channel e 5 ]
¢ QI i

Assuming the validity of the Maonming's forisnda, caloudats the 0 :
> . 1 j W

(10)

§
when the depth i

14 {#)
outiall 1o the doy w1 owhieny Dh , Hienci-step
inethod). (16)
(e
b) (1) Derive the Belanger's equation for sequent depthe of o bydraulic

jump in g bovizontal rectangular channel, (8)

(i) With discharge intensity of 10 w%s/m and initial Froude number
of 4, determine the initial velocity, initial depth, sequent depth and
energy logs in a rectangular channel. (8

14. (a) (1) Derive an expression for the Fuler's Head developed by a
rotodynamic hydraulic machine. (8)

(i) The impeller of a centrifugal pump has a diameter of 0.1 m and
width at the outlet of the impeller is 15 mm. The blades are swept
backwards and inclined at 25° to the tangent to the periphery. The
flow rate is 8.5 m3%/hour and rotates at 750 r.p.m. Calculate the head
of water developed. Assume radial inflow. (8)

Or

(b) An inward flow turbine has outside diameter of 1 m and inside diameter
of 0.5 m. The supply jet is at 30° to the tangent to the outside circle with
a velocity of 40 m/s. The water is to leave the wheel at 3.5m/s at 120° to
the tangent to the inner circle. Draw the velocity triangles for the inlet
and the outlet and find suitable blade angles if the wheel runs at
360 r.p.m. (16)
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