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FOURTH SEMESTER
CIVIL ENGINEERING
CE 44 — APPLIED HYDRAULIC ENGINEERING
(REGULATIONS 2008)
Time : Three hours Maximum : 100 marks
Answer ALL the questions.

PART A — (10 x 2 = 20 marks)

1. Differentiate between normal depth and critical depth in
open channel.

2. What are the possible types of flow in open channel with
respect to space and time?

3. What is the condition for economical trapezoidal section?

4.  List the types of flow profiles in open channel flow?

5

What is back water curve in gradually varied flow profile
and give practical example for getting this type of profile?
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11.

an open channel?

What do you mean by flow separation in pumps?

What is NPSH in centrifugal pump?

State the purpose of draft tube in turbines.

Differential between impulse and reaction turbines.
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@
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@

(i)

PART B — {5 x 16 = 80 marks)

What is specific energy and what is the
situation for getting alternate depths are
equal; ®

A trapezoidal channel has a bottom width 6m
and side’ slope of 2 horizontal to 1 vertical. If
the depth of flow 1.2 m at a discharge of 10
m?¥s, compute the specific energy and critical
depth. (10y

Or

Define wide open channel and also what are
the important assumption in hydraulic
parameters? )

The rectangular channel carries a discharge of
30 m¥s. The bottom width of the channel is
60m. and flow velocity is 1.75 m/s. Determine
two alternate depths possible in the channel.

an
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(a)

(i)

Chezy’s equation. @

A trapezoidal channel bottom width 3m, side
slope 1.6H: 1V carries 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 Manning’s Roughness Coefficient
for the cham}eL . (12)

Or

A circular pipe diameter 600 mm carries discharge
0.2 m¥s will flow half full. Determine the slope of
the pipe to be laid in the ground. Assume Manning’s

n = 0.013 for conerete pipe. Also determine the depth
of flow if the pipe is laid in a slope 0.01. (16)

@

(i)

Draw a neat sketch of hydraulic jump profiles
in open channel based on Froude Number. (6)

The hydraulic jump forms at the down stream
end of the spilway carrying 17.93 m¥s
discharge. If the depth of flow after the jump is
8.66 m. Determine the depth of flow before the
hydraulic jump and also estimate the Energy
loss due to jump. 10y

Or
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‘write 1ts charactenstics? (4)

A river 100m wide and 3m deep has stable bed
and vertical banks with a surface slope 1 in
2500. Estimate the length of the back water
curve produced. by an afflux of 2 m. Assume
Manning's reughness coefficient n as 0.025.

12}

What. is indicator diagram and also draw the
diagram with effect of acceleration in suction

pipe? (5)

Adouble acting reciprocating pump has piston
of diameter 250 mm and piston rod of diameter
30 mm, which is on one side only. Length of
piston stroke is 350 mm. and speed of crank
maving the piston is 60 rpm. The suction and
delivery heads are 45 m and 18 m,
respectively. Determine the discharge capacity
of the pump and power required to operate the
pump. [¢R)]

Or
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characteristics; outer diameter oI impeller 1S
800 mm, width of the impeller vane at outlet is
100 mm, angle of the impeller vanes at outlet
is 40°, the impeller runs at 550 rpm and
delivers 0.98 m%s under an effective head of
35 m. A 500 kW motor is used to drive the
pump Determine the manometric, mechanical
and overall efficiencies of the pump Assume
water enters the impeller vanes radially at
inlet. . 12

Write shqrt notes on various types of casings in
centrifugal pump. )

What is breaking jet in Pelton wheel turbine?
‘ @

The Francis turbine with an overall efficiency
of 75% is required to produce 150kW power. It
is working under a head of 7.62 m The
propeller velocity is 0.26 times theoretical
velocity and the radial velocity of flow at inlet
is 0.96 times theoretical velocity. The wheel
runs at 150 rpm and the hydraulic losses in
the turbine is 22 % of the energy available.
Assume radial flow at outlet of the turbine.
Determine the guide blade angle, wheel vane
angle at inlet, diameter and width of the wheel
at inlet. (12)

Or

5
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14 and is required to
turbine is supplied through a pipeline from a
reservoir whose level is 400m above the
nozzles Allowing 5% for friction loss in the pipe
calculate (1) Speed in rpm: (2) diameter of jet
and (3) mean diameter of bucket circle. Take .
Cv = 0.98 Speed ratio = 0.46 and over all
efficiency = 85%," (10)

With neat ~sketch, discuss the various
components of Kaplan turbine. 6)





