(i) For a given open channel carrying ucertain discharge the
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critical depth depends on
(a) the geometry of the channel
(b) the viscosity of water

(¢) the roughness of the channel

Hydraulies and Open Channel Flow
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ij Instructions : p 1 e
; (@ There are Nine Questions in this Paper. g ‘ (d) thelongitudinal S1opeOTTE € annel ' -
= S Atteinpt Five questions in all, E‘ (iv) - Fora hydraulical ly-efficient f'_i'ﬂiﬂlngu]ars,cctmn‘ B/y,is
g (1) Question No. 1 is Comprlsory). % equalto
S (iv)  The marks are indic tedd i the right-hand margin, . (a) 1.0 - ® 20
5 ( e rrghi- pls =
1. Aunswerany séven questions from the lollowing: 14 3 {c) 0.5 @ 25
() When the fluid tloss along the solid boundary. more anl | - (v) The dimensions of the Darcy-Weisbach coeflicient fami __
. more fluid gets retarded fn the vicinity of the t;mmdm}*: @L"™ : (¢ LT r
this decelerationis ducto (LT (dy MLT ]
(a) high velocity ol the{luid (vi) The Manning's n fora straight concrete sewer is about
i (b) highvelocity (low outside the boundary layer > | (a) 0.025 | (b) 0.014 |
;_:_ (c) high velocity gradients which exit at and ncnrlthe g () 0.30 ' @ 014 |
;; boundary z (vii) The total number of p0551bfe types of GVF prof lesare
:g (d) noneof theabove - :; (a) 9 k) 11 _ i
% (11) Atcritical depth 5 () 12 d 15 '
(=) the discharge s minfmum fora given specificencrgy - y (vili) The sequent- -depth ratioina hydraulic jump formed ina
(b) the discharge is maximum for a given specific foree horizontal rectangular channel is 16.48. The Froude
(c) thedischarge is maximum foragiven specific energy nurﬁbet’ of the supercritical stream s
~ (d} thedischargeism inimum fora given specific force @) 8.UI (by 40
P.T.O. (©)20.0 - (d 120
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(ix) Seventy pcrccntol‘lh{:initiul energy is lost ina jump o
5. What is gritical flow condition

a horizontal rectangular channel. The 5. an
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taking place in
Froude number of the flow at thetoeis
(a) 4.0 by 90
() 20.0 (dy 15

(x) Inanegativesurge

o ac i no
m¥/satadepthof 0.50m. A contractio
a certain section. Find the

greatest allowable

. .d derive (he governing
tonsina channel, Further
ude number at eitical flow
' 14
| had badly damaged

- - L \"F—‘
equation for the critical flow cond
derive the specific energy and Fro
condition ina triangular channe]

A 3.6 m wide rectangular channe

" . st $
(a) the wave velocity V,, 1s constant z surfaces and had a Manning' ne
b) the celerity is always negative z L anning's n=0.030, As a first phase of
(b) the celerity is : _ | 3 repair, its bed was lined with cone te (n =
(¢) the water surface isa uniformly progressive wave g depth of flow _ rete (n=0.015). If the
_ =z remains.
(d) the celerity varies with depth = ropet, whats Ssame at 1.2 m before and after the
sl i = - What1s incre . .
. Aplate 450 mm X 150 mm has been placed longitudinally 1.n S or repair? © Increase of discharge obtained as a result
a stream of cmjdg_g@_ii_@peciﬁc gravity 0.925 and kinematic = pair’ S TTTTT— - 4
3 hi . with velocity of 6 m/s. - 7._Defive the differential equaf; .
viscosity 6f 0.9 stoke) which flows with velocity | equation of Gradually Varied Flow and
Calculate {mictian drag on the plate, (i1) thickness of the write its basic assumptions, Fx plainthe classification of the
boundary layeratthe trail ing edge, and (iil) shear SITesS athe M&b&‘?@_@ﬂﬁﬂs equations. 14
Gailing e égﬁ._ ' 14 8. _Anoverflow spillway hasits crest at elevation 125.4 mand a
The velocity distribution along the vertical inachannel can be < horizontal apron at an elevation of95.0m 6h the downstream
/ . _de = PRI : : : '
expressed as v v, =Y )", where Y, = depth of 2 side. Find the tailwater elevation required tb form ahydraulic
ﬁow v = veloci t}’. at any hﬁi—éﬁs’ above the bed and n =2 % bjimwen the elevation of the energylin¢ is 127.9 m. The
. k) = » I ol ¥ £ - 1L N £ r
constant. Find the values ofa orand . 14 e Cd for the flow can be assumed as 0.735. The energy loss
' o carries a discharge of 1.8 = for the flow over the spillway face canbe neglected. 14
3.0 m wide rectangular channel carrics 7 g &
A f the charinel width = A 2.5 m wide rectangular channel is carrying a flow of Sm?/s

T
at a flow depth of 2 m. Determine tm&igﬁt of a surge wave

is required at » nossible its velocity if the discharge is suddenly increased to 10
.o sbe width for the upstream flow to be possit an‘d its velocl .3 I eiss y Incre
contraction 1f 14 m?/s at the upstream end. _ 14-
as SPEGiﬁed' ' 2T.0. . o '
3
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