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FOURTH SEMESTER
CIVIL ENGINEERING

CE 1253 — APPLIED HYDRAULI(; ENGINEERING
N
(R/EGQLATIONS 2007)

Time : Three hours Maximum : 100 marks

Answer ALL questions.

PA\RT A — (10 x 2 = 20 marks)
1.  What are the pdssible types of open channel flow with
respect to-apace and tithe?

2. Define critical flow in open channel

3. What is the classification of channel bottom slope, which
is used in flow profile computation?

4. Define economical section of a rectangular open channel
flow.




[image: image2.png]5. What is the necessary condition for getting hydra

jump in an open channel?
6.  List the types of surge in an unsteady open channel flo
7. What is the purpose of draft tube?
P
8.  Write short notes on operating characteristics of turbi
7 7 N

N2 SR
9. Highlight the advantages of rotary pumps.

10. What are the functions of Air vesse) in reciproc

pump? N

.--PART B'— (5 % 16 = 80 marks)

11. (@) ’(i): Déﬁne wide rectangular open channel

N “what . are the important assumptio:
s
. hydraulic parameters?

i) A ti;apezoidal channe! has a bottom widt!
and side slope of 2 horizontal to 1 verti
depth of flow is 1.2 m for a dischar
10 m®s, compute the specific energy

critical depth.

Or

: &




[image: image3.png]() The rectangular channel carries a discharge ¢
30 m%s. The bottom width of the channel :
6.0 m and flow velocity is 1.76 m/s. Determine tw
alternate depth possible in the channel. (1€

12. (@ (@) Define uniform flow.in open channel and writ
Chezy's equation?. &

7

(i) A trapezoidal chanhel bottom width 3 m, sid
slope 1.5 H: 1V carries aischsrge of 10 m3/s a
a depth of 1.5 m undexé uniform flow condition
The longitudinal slope of th; channel is 0.001
Compute the Marining's Roughness Coefficient
for the channel - (12

Or

() A circular pipe diameter 600 mm carries discharge
0.2 m¥s vnll flow half full. Determine the slope of
the pipe to b’e laid in the ground. Assume Manning’s
n= 0.013 for concrete pipe. Also determine the depth

of flow if the pipe is laid in a slope of 0.01, (16)
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What are the classification of hyaraulic |
in open channel based on Froude Numbe:
draw its characteristics?

Water flows from a sluice to a trapez
channel having bottom width of 20 m,
slope 2 horizontal to 1 vertical, bed
0.0036, Manning’s. rouges coefficient is
The sluice gate 1is regulated disc
Q = 400 m%sec with depth of flow is 0.55
Vena contracta, etermine the sequent
for the hydraulic jump. Also determin
energy loss dde to jump.®
N “

1 v Or 5

What" strong. hydraulic ﬁﬁmp and wh
the methods used to dissipate energy 1

--spillway flow? .

(i) Derive an expreséiun for the hydrauli

depths in terms of upstream Froude’s nu
[l

A Pelton wheel turbine works under a head ¢
with impact of a jet of water discharging at 0
The average speed of runner is 10 m/s. The
bucket deflects the jet through an ar
160 degree. Determine the power given by
the runner and the hydraulic efficiency

turbine. Assume coefficient of velocity as 0.98

Or
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The diameter at inlet is 1.2 m and the flow area
is 0.4 m?. The angle made by absolute and relative
velocities at inlet are 20 and 60 degree respectively
with the tangential velocity. Find the discharge,
power developed and hydraulic efficiency. Assume
the velocity of whirl at outlet is zero. (16)

The centrifigal pump has the following
characteristics. Outer diameter of impeller is
800 mm; v?id\fh of the impeller vane at outlet is
100 mm. Angle of the impeller vanes at outlet is
40 degree.g The. iﬁpeﬂer runs at 550 rpm and
delivers 0.98 m¥s under an effective head of 35 m.
K 500 kW motor is used to drive the pump.
Dé(;ermihe the manometric, mechanical and overall
‘eﬁicxféncies of the pump. Assume water enters the

impeller vanes radially at inlet. (16)
Or

() What is indicator diagram and draw the

diagram with effect of friction in suction pipe?
)
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A double acting reciprocating pump has m
of diameter 250 mm and piston rod of diam
30 mm, which is on one side only. Lengt
piston stroke is 350 mm. and speed of ¢
moving the piston is 60 rpm. The suction
delivery heads are 4.5 m and 18
respectively. Dgtermine the discharge cap
of the pump, and ]Sbwéx required to operat

pump.





