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critical and super.critcal flow.

Manning’s formula with» expansion.
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ato whether flaw is subcritical or suag

you understand by eritical depth of an open channel when

 in it is not uniform? . W@
| Or
ergy of 12 m¥s of water flowing with a
] ctggng'ular channel 7.5 m wide, Find the
e channel when the specific energy would be
hat would be the value of critical velocity as well as
ific energy? | (10)
_'teggpre‘ssionzfor critical depth and critical velocity. -(6)
the types of flow in channels. (8
of flow and conveyance for a rectangular channel
uniform flow at a depth of 2.25 m. The channel is
as 1 in 1000. Take Chezy's constant C = 55. (8)
Or
_channel with bottom width 40m and side slopes

N is 0.015 and bottom slope is 0.0002. If it
harge, determine the normal depth. (10)

(6)

Gradually varied flow’ and ‘Rapidly varied flow".
g @)
ater curve. Derive an
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14. @) ) Calculate the vane angle at the inlet of a centrifugal pump impelley
having 200 mm diameter at inlet and 400 mm diameter at outlet.
The impeller vanes are set back at angle of 457 to the outer vim and
the entry of the pump is radial. The pump runs at 1,000 rpm and
the velocity of flow through the impeller 1s constant at 3 m/s. Also,
calculate the work done per kN of water and the velocity as well as

direction of the water at outlet, (12)
(i) What is meant by "priming a centrifugal pump” and why it is
needed? (1)

Or

(b) (1) A single acting reciprocating pump (with no air vessel) has a
plunger of 80 mm diameter and a stroke of 160 mm. It draws water
from a sump 3 m below the pump axis through a suction pipe
30 mm diameter and 4.5 m long. If separation occurs at a pressure
of 80 kPa below atmospheric pressure, find the maximum speed at
which the pump may be operated without separation. Assume that
the plunger moves with simple harmonic motion. (8)

(1) With the aid of an indicator diagram, discuss the effect of
acceleration on the work done and pressure head of a reciprocating
pump. (8)

15. (@) (1) A jet of water having a velocity of 40 m/s stikes a curved vane,
which is moving with a velocity of 20 m/s The jet makes an angle of
30° with the direction of motion of vane at inlet and leaves at an
angle of 90° to the direction of motion of vane at outlet. Draw the
velocity triangles at inlet and outlet and determine the vane angles
at inlet and outlet so that the water enters and leaves the vane

without shock. (12)

(ii) Derive the impulse momentum principle. (€}

Or
(b) () A Pelton wheel is to be designed for the following specification
Power (brake or shaft) - 9560 KW
Head - 350 metres
Speed - 750 r.p.m
Overall efficiency - 85%
Jet diameter - not to exceed 1/6** of the wheel
diameter
- Determine the following,

(1) The wheel diameter,
(2) Diameter of the jet, and
(3) The number of jets required,

Take C = 0,985, Speed ratio = 0.45. (10)

@) Write down the difference between radial flow and axial flow
» tuz:bine. (6)
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