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Code: 001410
B.Tech dth Semester Kaamination, 2017
Hydraulies and Open Channel Flow
Time : 3 hours Full Marks - 70
Instructions :
(@ There are Nine Questions in this Paper.
(1) Atteinpt Five qreestions i ol
(i) Question No, I iy Computlsory.
(iv)  The marks are indicated in the right-hamd margin.
1. Auswerany séven questions from the following: 14
() When the fluid lows along the solid houndary. more and
. more fluid gets retarded fn the vicinity of the boundary:
this decelerationis ducto
(a) high velocity olthe fluid
(b) highvelocity flow outside the boundary layer
(c) high velocity gradients which exit at and near the
boundary |
{d) none of theabove -

(11) Atcritical depth
(a) the discharge is minimum fora oiven specificenergy

(b) the discharge is maximum for agiven specific force

() thedischarge is maximum foragiven specific energy

{d} the discharge is minimum fora g oiven specific force

P.T.O.

(iii) Fora given 'upun channe! carrying u certain discharge the
critical depth depends on
(a) the geometry of the channel
(b) the viscosity of water |
(¢) the roughness of the channel
(d) the longitudinal slopeofthe channel
() - For a hydraulically-efficient rectangular section, B/y,is '

equal to
(a) 1.0 () 20
{c) 0.5 (d) 2.5
(v) Thedimensions of the Darcy-Weisbach coefficient £ ar»a-i :
(@) Lo _ (b) T r
(LT (d) MOLOT® |
(vi) The Manning's n for a straight concrete sewer is about
(@005 () 0014 o
030 @ 014 |
(vii) The total number of posmbfe types of GVF prof les are .!
(@) 9 ® 11 |
(©) 12 d 15 '

The sequent-depth ratio in a hydraulic jump formed ina

(vitl)
is 16.48. The Froude

horizontal rectangular channel
number of the supercritical stream is

() 8.0 k) 40
(©)20.0 - @ 120
2

Code : 011410


C69
Typewriter
masterranjeet.com

C69
Rectangle

C69
Rectangle


(ix) Seventy percentof the initial energy is lostina jump

taking place in a horizontal rectangular channel, The
Froude number of the flow at the toc is
(a) 4.0 (b) 9.0
() 20.0 (d) 15
(x) Inanegativesurge
(a) the wave velocity Vv, is constant
(b) the celerity isalways negative
(¢) the water surface isa uniformly progressive wave
(d) the celerity varies with depth
2. Aplate450 mm X 150 mm has been placed longitudinally in
a stream of Eiufdgrqﬂ_ggeciﬁc gravity 0.925 and kinematic
viscosity 4F0.9 stoke) which flows with velocity of 6 m/s.
Calculate {f}ﬁl“ﬁgtinn drag on the plate, (i1) thickness of the
and (iif) shear stress at the
14

vertical in a channel canbe

bound mlwmc trailing edge,
ctrraTilihg edge.
3. Thevelocity distribution along the
=(yly,)" where ¥, =depth of

expressed as v IV s
ove thebedandn=2a

flow, v = veloci ty at any heighty ab

constant. Find the values ofa orand . 14
4 A3.0mwide rectangular channel carries di_ﬁtihargc of 1.85
| ‘ f the charinel width

m¥/satadepthof 0.50m. A contraction©

a certain section. Find the greatest allowable

is required at fovabe
contraction inthe width for the upstream flowto be pn:-.sl:r: ;.
as specified. , o
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5. Whatis gritical flow condition an
. . e
evuation for the critical flow cond

derive the specific energy and Fro

d derive the governing
tions in channel, Further

ude numbe ..
- s 0w - rt .
conditjonina mzmgulax channe] aeatical flow

6. A 3.6 m wide rect : 14

angular channe

1 adly
surfaces and had a M had badly damaged

0.030. As a first phase of

| nerete (0= 0.015), If the
depth of flow remains same at 1.2 m before and after the

- f ] 1
. I'} i

anning's n=
repair, its bed was lined with co

. nve the differenti i .
erential equation of Gradually Varied Flow and

write i Sic assumpti “xplai
te its basic assumptions, Fx plainthe classification of the

M&b&“ﬂwﬂ.ﬁﬂs equations. 14
8. Anoverflow spillway hasits crest at elevation 1254 manda
horizontal apron at an elevation of 95.0 m ¢h the downstream
side. Find the tailwater elevation required t$ forma hydraulic
R umf}vhen the elevation of the energy lin¢ is 127.9 m. The
Cd for the flow can be assumed as 0.733. The energy loss
for the flow over the spillway face can be ncglecled. 14
9. A2.5mwide rectangular channel is carrying a flow of Sm’/s
, \_Td__-—-—--._.-ﬂ-
at a flow depth of 2 m. Determine the height of a surge wave
and its velocity if the discharge is suddenly increased to' 10

m/satthe upstreamend. 14.
EE 5 ’
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