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e R T e A
N Al Answ cany SEN questions, taking THIER from ench seetion, v_\‘o\’ o 1—1'
o) Fiaer bahe margin indieate fall mals, V‘Q \\o
) Use s wate answer seript for cach section, 4
V) Assurie reasonable value lor any data missing. '
SECTION-A
SQUIEY Whatdo soe mean by open channel Now? Write the dillerences of it with pipe flow. 460
N lGs o | : . . 06y (o
O Theaeloaity detribution it a wide open chanuel may be approximated by the equation u = 0.4 4+ —=. Find &/ 500
aand Stk S, .
o Explam the - o Celerity. How you would confinm by observation that whether the low channe! will te Supci 3.0
Critical ot 8 HYeenitical?
Q.2a)  Prove that i a given discharge, specific foree will be minimum for Critical state of flow 3.00
W) Derive Chies s formula for unitorm flow, U = VRS where the symbols bear their usual meanings. 4.00
(2)  Define speci ic encrgy. Draw a specific encrgy curve and show critical depth, alternate depths sub-criticaland ~ 3.00
super critica flow region.
3 (2 X . R . - 0
~Q5@ prove tar e - loss of energy ina hydraulic jump is AE = U:y—’;') , where the symbols indicate usual meanings. i
an
) Whatis atit al tractive force? Show that unit tractive force in 2 wide open channe! is 75 = wys where symbols ~ 3.00
nave their u~ 1al meaning,.
— (o St el . . . F beind r———
(T W Write {our ¢ nditions for a trapezoidal channel section of most efficicnt section. Prove that —=— = dvn? + 1 0
N . . .
where sy s have their usual meaning,.
xplain whe 77 and A, profiles are ot fraciion:ily. 3.00
(b Skewchithe posaible flow profite for dhe ollowing and meation the name of pmh]c. (1) Proiilec of streain below o, 430
= siiice zate. ) Profile behind a dam in a na fnml chamnel. (iii) Profile of o flow bchind a dam in a steep =
Sy channel.
S Deduce the - Anomic cquation sradualiv vavied flow in the following form: 22 = §, 12k here the 4.50
e} Deducs the synomic equation for a gradually varied flow in the following form:=-== v where th: 4.3
e
svmbols hav ng usuai meanings. -
) SECTION-B
N dp e
7345(z) Deduce the -ortinuity equation for uns.eadv flow in the form of -J-T = 0 where the symbols indicate  4.00
ystal meani: us.
(») Compute 1l convevance and velocity disiribution co-efficient at peak flow in a natural stream channe!  3.00
consisting 0 2 main section and ar: overflowed side section. The data obtained at the peak flow stage one as
given below R
O Subaection - T a4
i = 5320 03
S670 i Aus,
(c) \” e pms.. al Jppluuuons of h\'m.'ulu,jlu . 3.00
Q,t-(ﬂ' Derive thie o aation for the foree exerted by Duid et on a stationary Nat plate, when plate is normal w the jet EXUY)
(b A jet of wa r having a veloeity of 45 ms impinges witheut shack a series of vanes teving at 15 ms, the 0.00
direction of totion of the vanes buitg inchied at 20'to that ol the jet. The reletive velocity at outlet s 0.5 of
that at ialet. and the absolule velocity of the water at exit is o be normal to the motion of the vanes, Fird (1)
vane anples ot entrance and éxit (i) work done on vanes per unit weight of water supplicd by the jet; and (iii)
the hydravt efficiency. ) o
(c) Define the ¢ Howing term-(i) Manoimetric efiiciency (i) Mechanical elticiency (iii) Overall efficiency. 100
“ = . ' byl : s -
Q) Uapliinwit neat shetches the working principle ol a reciprocating punip. 400
() What s an sdicator diceam of acectprocating pump? Fxplain with dineram the efeet of eecelerativn 100
i on tobosuction and defivers stiake
(r bpya poenp vebne aic vessel, stobe Tenedh e, piston diniacter TS ey suetion ppe diameter = 2.5 4.0g
con, lenptt i pipe e a e anbion bead s s Sepasation pead Lie assumed to oecur when the abaolue
pressue Be b the ey lindve fall s belave 2ol water, Caleulate (e maximum speed al which the puing may
Dre w10 se o rabion s 10 be avoided
QB What st by priniing, o a puiap” Whaeave the deficient prinving .m.ur cinents employed tor sinall and big 300
priming, vt
(L) A centrifug b pump LS diameter rums at 220 rpnand 1800 liters ol water per second. [he augle which S.00
mikes the ~one at exat with the tangent w the impeiler is 257, Assuming r.ndi.‘\l entry and velocities of flow
throughout & 2.5 m/sec. Determine the power required to drive the putp. If manometiic cfficiency of the
pump is 65 ercent find the average li ol tiv pump.
irite o) « O y
fe)  Write short nutes o the tellowing, and alo vive uuua.u'y shetehes (1) Differenrial Hydraulic accumylator 300
(i) Hvdiau! - Lt
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Engincering Hydraulics
i
Full marks: 70 Time: 3 Hours
cJ N = T
N.13:- () Answer any SIX guestions, tking THREF, from ench section,
(D) Figure in the margin indicate bl marks, < = ¢—-ﬂ——'4
(i) Use separate answer seript for each section, ( c\l
)-j {
SECTION-A : 27
: y Define open channel (low. *Open channel flow is more complicated than pipe low™ explain =~ 3.67 ! o
< why? s * ea
- . B . o0 Ly { et
}b"/SInlc continuity equation for unsteady flow in open channel and show that i_—'i-— + I'% =0is  4.00 e
(£ 4 [§
the basic equation of continuity’ for unsteady flow in open channel, Where symbols have =
their usual meaning, z
(€) The following pressures were measured on a wall, Find the force per unit length of the wall  4.00
in excess of the hydrostatic value,
Distance below lree surlace (mm) 0 50 100 150 200 250 (base of wall) ;
Pressure of water (mm) 0 51 104 159 216 275 %
Q.2 (a) What is channel transition? Write the lunctions of channel transition. Show the variation of 400 :
y1 and y; in subcritical and super critical [low over a Tiump. . ¥
Find the critical depth for a specific energy head of 1.5 m in a trapezoidal channel 2 0 m
k] 2
" : ) .
bottom width and side slope of 1:1 and show also i';— = ('——. f
. ¢ & ! , =
(€©) A low dum 5t high having a broad horizontal crest built with a rectangular channel 200 a3
wide, Assuming that a depth of 2.5ft measured on the crest is the critical depth, Compute the i &
discharge and depth of flow upstream from the dam, | e
23 (a)  Name and discuss the factors alfecting Manning's roughness coefficient. 307 ‘ b
(b) What are the different conditions for critical statc ol flow through open channel? 3.00 ‘ L
(¢) The cross section of the river may be idealized as shown in figure below. Find the discharge  5.00
carried by the riverifs =2 x 10, b
1q 80m 1 "
"~ t '\
) y
.}. o 3
A7) Name and Yiseuss the SGetor e be conside i n the design or channel. Y00 _ " 3
What do you know about critical tractive force? Show that tractive furce ratio o= g 4
(b) —';i:q o ‘ . o 3
K = iV = ——== where symbols indicate usial meening.
Vo osin?o
i 4 *1s of clear vaater through 3,00 mm gravel (Angle [repose = 4
(¢) Design a canal to carry 50 m® /s of clcar vater wough 3,00 mm gravel {Angle o repose 0 |
31°) onaslope of 107, The canal is to be teapezoidal in shape having side slopes of 21111 V. i

. N 2. el [
Ihe average temperature = 20°C v = 10" m¥s, given t ¢

= 0.0485. Use the methads of
Shicld’s analysis.
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SECTION-B y \}h

[
m Name and sketeh the possible water surface profile in the following cases.
(1) Flow from a sliice gate located on a horizontal foor (o a steep slope. which i
followed by an adverse slope.
(i) Flow from a mild slope to a milder slope followed by aisleepRiape
(b) Explain why 111 and A1 profiles are not practically possible. ' —— o
() Water is flowing under the sluice gate in a horizontal rectangular channel that is 61t wide. .67

The depth yo and yy are 65 ft and | [t respectively. What will be the horsepower lost in the Sﬁ‘g

hydraulic jump if energy loss for Now under the sluice gate is neglected.

Q.648) What do you mean by the term *jet of water'? Derive an expression for the force of jet - 4.00
impinging on a moving curved vane, T 2 ()
(M) A jet of water moving at 60 m/s is deffeted by a vane moving at 25 m/s in a dircction at 307 5.00

to the dircetion of the jet, the water feavas o blade normally to the motion oi the vanes.

Draw inlet and outlet triangle_of velgeitics and find the vanc angles for no_shock at entry
and exit. Take relative velocity at outlet te be 0.85 of relative velocily at inlet.
(¢) Write short notes on hydraulic intewsifier and hydraulic jump.

Q.7 (@) Explain the static head and Monometric hcad of a centrifugal pump with necessary  3.67
 slutching. Srecbring
«tB)  Write short notes on (i) Hydraulic lift (ii) Hydraulic Accumulator 3.00 .
vf€) _ Write down the comparison between the centrifugal and reciprocating pump. 3.00
J,d'{ Water is to be pumpad out of a deep well under a total head of 95m. A number of identical — 2.60
pumps of design speed 1000 r.p.m and specific speed 900 r.p.m with a rated capacity of

150 litres/sce are available. 1Tow many pumps will be needed and how should they be ;
connected? ‘

What is an indicator diagram of a reciprocating pump? Explain with diagram the effect of  3.00

friction on both suction and delivery stroke.

(b) Explain briefly the reasons for placing air vessels in the delivery pipe of a reciprocating  2.67
pump. :

(¢) A single sicting reciprocating pump has a phunger of 80 mm dinmeter and » stroke ol lengeth
150 mm. It takes its supply of water froms a sump 3m below the pump thrugh a pipe 4.5m

long and 30 mm diameter. 1t delivers waler to a tank 12m above the pump through a pipe

25mm diameter and 15m long. If separation occurs at 78.48 kN/m= below aumospheric

pressure. find the maximum specd at which the pump may be operated without separation, - 3
assume the plunger to have simple harmonic motion. ey

6,00

* k¥
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CE 321
Engincering Hydraulics
Full marks: 70 Time: 3 Hours
N.B:- (1 Answer any SIX quutlons taking THREE from each scction. . SLHM
(1) Figures in the margin indicate full marks. g\)\, \
(i1} Use separate answer script for cach section. @Pf\L\
(iv) - Assume reasonable value for any data missing.

SECTION-A

/TJ-llﬂ) What do vou mean by state of Nlow? How open channel flow are classified according state of flow. Discus

lefﬂT_'_**

(b) j)lxlmgumh between canal, chute and flume. Compute the hydraulic radius, hydraulic depth and section factor
ol the channel section shown in figure below,

N\ V .

3
: 2 8" —7 Z_G “Lg )
X 7 777, i »
L VAR
s :
/ 1/ - 21 7 11

}L) 1/2
- . . . . ~ . ll - .
Velocity distribution in a semi-circular channe!l of diameter 2R, follows the law of — = B in which y
7o \Ro
is the distance normal to the surface at which the velocity is u and Uy is the velocity at the centre of the semi-
cirele. IfR,=2 m and U, = 2 m/sec, find U, @ and . Where symbols indicate usual meaning.

Draw a specific energy curve and show the following on the curve. (i) Alternate deprhe (i} Critical deprh {iii).
Sub-critical’and super critical flow region.

(h),—"l’n ove the statement that at critical state of flow the specific [orce is-a minimunr for e g bln.n discitarge
S
(¢) A rectangular channel 8 ft wide, carrying 109 ¢Fs at @ dept firof 0.5 ft is tomected by a straiy ght” \NJ transition
of a channel 10 i wide, flowing at a depth ol 4 ft. Determine the flow profile i the transition if the Ticticmat
loss through the transition is negligible. If a hydraulic jump occurs in the transition how can it be eliminated?

Q.3 (a) Using the Chezy's formula, show that the general equation @Sthc hvdraulic exponent A

.\':l(sr-ie@

oy

IS

N ‘ _
J. Where symbels indicate usual meaning. (&\j
w (b Using Manning’'s formula, show that the depth for a maximum discharge and veiocity in a circufa
) respectively 0.938d, and 0,314,
(o) A channet consists of a main section and two side sections shown.in figure below, Compute the rogal

t conduip are

discharaa

assuming that the main section and the two side seclions are separated by (a) vertical division fine _‘l']d“a:;
amnels and S =

extended sides of the main channel. Given, n = 0.015 for main channel, n = 0.030 for side ch
0.001.

NI v |
= N — !
' | hY | \
| N W
| rrz-r)?'))R Il
| | |
[ ! 1=t
. | £
b o 7777{' R
|
| : i /‘[, |, 'y
e S VO
Q- 1l.nn whya nmfum\ Now can not ageur (1) in @ frictiontess channet amt {ify i a ﬂnrrmun
(b \\ h it is meant by critical tractive foree and how can it be determined? Write three vangdj; EMIAT T
wapezoidal section and prove any vne of them. ' CUitong & .nrnmstr_..lsﬁdem

(¢) Designacanal to carry 50 m‘s of clear water throush 360 min "muq famie
i ln caniil is 10 be trapezoidal in shape having side stone of 211V 71

ms).

@ ofrepose = 310

b a sl
e wveragn tor LTI -\.Plup of 1,

C. o= 10"

2.67

4.00

: n
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@ SECTION-B

S D i ] ‘ .

i g;; SI:’:;‘;‘etg?pi)g?I;T;cﬂequanon of gradually varied flow, where symbols indicate their usual meaning.

/ () mild-steeper mild ow Pl‘O'fl'lles'm the following serial arrangement of channel. The flow is from left to right
per mild-steep (ii) mild- free ovcrfabl_l,’(iii) reservoir- mild (iv) reservoir- steep

\ Q.GEE)) %}?;:3\2: hytdraullC_jumps in horizontal rectangular channels according to USBR. 3.67
©  Water i Notes on (M Differential Hydraulic Accumulator (ii) Hydraulic Lift. 3.00
ater tlows in a k}onzontal rectangular channel 6 m wide at a depth of 0.52. m and a velocity of 15.2 m/s. Ifa 5.00
hydTauhc'J.L_l}'np forms in this channél, determine (i) the type of jump (ii) the downstream depth needed to form
the jump (iii) the downstream froude number (iv) the efficiency of the jump (V) the relative height of the jump.
Q. Show that the efficiency of a free jet striking normally as series of flat plates mounted on the pheriphery of a 5.00

é\ ; direction of motion of the vanes being inclined at 20° to that of the jet. The relative velocity at outlet is 0.9 of

\_R that at inlet and the absolute velocity of the water at exit is to be normal to motion of the vanes. Find, (i) vanc
/ angles at entrance and exit (ii) work done on vanes per unit weight of water supplied by the jet and (iii) the
hydraulic efficiency.
\},E’() Describe the working principle of 2 centrifugal pump with sketching. : 4.00
(b)’ Find the saving in work done against friction in the delivery pipe of a single acting reciprocating punip by 4.00
)‘ fitting with an air vessel is 84.8%.

wheel never exceeds 50%.
g (zf A jet of water having a velocity of 45 m/s impinges without shock a series of vanes moving at 15 m’s. the  6.67
NS

ha (g,)/A single acting reciprocating pump has a plunger of diameter 250 mm and stroke of 350 mm. If the speed of 3.67

Sr' \_ the pump is 60 r.p.m. and it delivers 16.5 litres per second of water against a suction head of 3 mand a dglivcry
jk/ head of 20 m. Find the theoretical discharge, the slip, the percentage slip of the pump and the power required to
Q\/ drive the pump.

**:k:l: -
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CE 321
Engincering Hydraulics
Full marks: 70 Time: 3 Hours
N.B:. W)

Answer any SIX questions, taking THREE from each section.

(n) Figures in the margin indicate full marks,
() Use scparate answer script for each section.
(iv)

Assume reasonable value for any data missing.

SECTION-A

Q.l@( ‘Open channel flow is more ¢

(®)  What is the hydrostatic law o
achannel section.

(¢) Compute the conveyance and velocit

consisting of a main section and an o

omplicated than pipe {low' explain why? distribution i igg
f pressure distribution” Discuss with suitable sketches the pressure dis lon in :

y distribution co-efficient at peak flow in a natural stream channel 5.00
verflowed side section. The data obtained at the peak flow stage are as

given below.
| Sub section 4,0 [ n a B
| Main section $320 205 0.035 1.12 1.05
|_Side section 5670 408 0.040 1.10 1.04
2,65
- N . . o 80 ..oy .
Q.-’(y/Dcducc continuity equation for unsteady flow in “orm of —= + T'-= = (. Where symbols have their usual
| oX ot
! meaning.
l d v ) . 4.0(
%\t that Froude number for critical state of flow, F = Where symbols indicate their usual
JgDcos8/ a
meaning. \ ) )
£ (€) ‘Applying the momentum principles and the continu'ty equations to the analysis of a submerged hydraulic jump 5.0¢
H —
{ ;

which occurs at the sluice outlet in a rectangular channel. Prove that 25 = 1+2F2 (1- Jv'_z) ., where y, is
2 : M

2
water depth and F-lz =—q—, q
o?

the submerged depth, y, is the height of the sluice gate opening, y; is the tail-

being the discharge per unit width of the channel. Neglect the channel bed friction Fy

Q3 A uniform flow can not be occur (i) in a friction less channel, (ii) in a horizontal channel, explain why?
What are the factors affecting Manning'’s roughness co-efficient? Discuss briefly.
Compute the discharge in an overflowed highway purter as shown

3in. and a longitudinal slope of 0.03. The gutter is made of concrete
with 2 vertical curb side, a sloped side of z =12 and a top width

in figure below, havin
s

: S a depth of flow of s:o.
withn=0.017 and h

as a triangular section

of T =2 ft. The overflowed soj] ag ' |
pavement has a cross slope of z; = 24 and n;=0.02. EEregate
= @ .-
D, A 37
| —4 = R\ L
g e YT g
; > ;
y ’é o NEN <"
\ll /‘ e 6-\// b){\/
A highway gutter section /-/ \
r;'
Q4 What is critical tractive force? Show that unit tractive force in channe| ion | . N N
indicate their usual meaning, section is g = WRS, where symbols  2¢
(8) Write the name of the factors 10 be considered in the design ol open channe) : I
- )& a function only of the inclination of the sloping. side and the angle of re S:s(:w lfl“: the tractive force rypjq 4
channel body. Pose of the material fOTming the =
{ Design the section of a cannel to carry a discharge of 200 cfy throu
= i £h a land of erodible cire . .
and s = 0.0010. Assume other necessary data and use your oWn judgment. crodile s°"§ :Vltj\‘n <0020 s
i
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Q.5(3" What is an indicator diagram of a reciprocating pump? Explain with diagram the effect of decslrl i
frictions on both suction and delivery stroke.
(b)/ fine slip of a reciprocating pump? Why negative slip occur? 3
(c)"A single acting reciprocating pump has a plunger of.8 cm diameter andWh' a5
supply of water from a sump of 4 m below the pumyp through a pipe 5 m lo 3 cm diameter. [f separation
occur at 0.8 kg/em® below the atmuspheric pressure. Find the speed at which the pump may be operated
'ind the ich the P

without separation.

3.00

(b) Write down the condition of gradually varied flow and differentiate it with rapidly varied flow. S0
4.00

(c) Write short note on (i) hydraulic accumulator and (ii) hydraulic intensifier.
3
(d) Prove that the energy loss in a hydraulic jump is AE = (J’%& where symbols indicate usual meanings.
Yiyz

Q.6(a) What is meant by hydraulic jump? Mention some practical applications of hydraulic jump.

Q.7jx( rite down the comparison between the centrifugal and reciprocating pump. 2’67
etermine the minimum speed required to commence the flow for centrifugal pump. 3.00

¢} Define specific speed of a centrifugal pump and mention its purposes. Derive an expression for finding the  5.00
5.67

speeific speed for centrifigal pump.

A jet of water 5 cm in diameter having a velocity of 20 m/s strikes normally on flat smooth plate. Determine
the thrust on the plate: (i) If the plate is at rest and (ii) If the plate is moving in the same direction as the jet

.\\(.‘K : with the velocity of 8 m/s. _ )
w ow that the efficiency of a free jet striking normally as‘a series of flat plates mounted on the periphery ofa  6.00

: / (b)
/ /ﬁ]eel never exceed 50%.

Ve

v -
S5
. ~ < \f/.,L/
e

e ok ok
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4 Q.0 What is an indicator ciagramol 2 reciprecating pump
% Q. atis a0 T

(28 g g i
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U E ks 70 ['-"glnccring Hydraulics
- g RS:

¢

Time: 3 Hours

£ (1) Answer SiX et 4
’ (i) Fraure ml:l\n -qt.lLb['UHS‘ taking THREE from cach section. ‘
il U e argin indicates full marks ;
4 SCseparale answer seept for cach sccn-un

(1v) Assame reason: :
e reasonable value for any data not given.

SECTION-A

.} d Sk 2{C ~ s . - . - - 4
Q.1(a) Sketch the possible flow for the fullowing and mention the type of profile: (i) the profile in a stream belowa o

sluice (11) the profile behind a dam in a natural river. &
/(“7) |0 2.67

s uT i R . R
he best hydraulic section 1s not necessarily the most economic section”’= why?

I5g Determine the velocity distribution coellicients a and / for a wide open flow with velocity distribution shown . 3.00
in figurc below, —p10cfs ¢
A
o
D
2:‘ i W
y 4cfs
ST -
Q.2 What are the types ol open channel low? Deseribe spatially varied [Tow with neat sketehes. @ .7
7 300

¢ Deduce the equation ol cortinuity for unsteady flow in open channel.
(c) The following pressures were mecasured on a wall. Find the force per unit lengt
of the wall and {orce in excess of the hydrostatic value.

11 of the wali, pressure co-cfficient at base  5.00

Distance below Pressure of
free surface, mm water, mm
0 0
(‘ 50 51
g 100 104
! 150 154 -
- 200 216 i
ISy . e et e— =250 (DasERRS 275 | = = =
wail) | ]
Y 'rit applicatinns of hydraulic jump. (2 2.67
Qvlwf bt Y orizontal hygulic jump is AE = (y2 - y,)JMy.y;_, where symbols indicate usual mennizlg.@) 5.00

,{h)’ Show that the encrgy loss ah ! ! 2 7) ! : ; N
c) A trap:czoida[ channel has side slope of 2 vertical to 3 horizontal. It is discharging water 2t the rate of 20 cumecs wit1abed  5.00

slope 1in 2000. Design the cihannel for its Lest form. Using Manning's formula. Take, n = 0.0l @
Q.ata)  What is critical tractive force? Deduce the relationship and show that the tractive force ratiows a function of the inchnation of  3.08
ST sloping side asd of the angle of icpose of the material forming channcl body. | : .
(b) besim: a uapezoidal channel laid on a slope of 0.0016 and carrying a discharge of 400 cfs.The channel is excavated inearth  5.00
Y hesive particle, $0% of which are larger than Imm in diameter. The water is clear. If the side slopes
[ L]

st e 0OG-CO
conlaIning =% 1w
i3 "—/an dl'sl‘ o —_

are assumed as 10! - ) ) ) .
1¢) What are {he conditions for miost efficient triangular, rectangular and trapezoidal section of an open channel? Deduce a  3.67
! matkematical relationship for a condition of mast efficient apezoidal section irs open channel.

SECTION-B
j;r/r Define the erms: (1) open channel Mow and (ii) pipe fow. Alsa, writc the d[!‘fcrcugcs between lllCI‘.l._@ 4.00

/Qf' fbrf Detive an crpresson foi e discharge through a clmnﬂul by Cheay' G'/' 4.07
Z d_;_s,fmmlﬂa- !
o

ST me! teAnsition? <
“ic) Whatare 1hc(uuil_lgpsol'cfunnc..tmmuon. 1 3.60

2 What useful information does it gives? Discuss briefly. @ 2.67

1g pump and explain how it can be avoided? @ 2.00

(b) Detilie *Separation” in reciprocatii

;-) The work saved by fitting an air vessel ona single acting reciprocating pump is more than ina double acting reciprocating 340
pump, why? Explain biiefly. : .

A double actig reciprocaling pump runs at 90 r.p.m. The diameter and stroke are 100 mm and 250 num respectively. The 4.00

d) - i . .
\1 suction pipe 1s of 100 mm drameter and 5 m long. Calculate the maximum permissible lift assuming no air vessel is fitted

anc separalioi occus al 2 m of water absolute. @}
14 Whatisa centrifugal pump? On what principle does it work? Discuss with sketches. @ 207
“o) A centrifugal pump of 1.5 nxctre diameler runs at 220 pm and pumps 1800 litres oi water per second. The angle which llu@ 5.00

vane makes at exil with (he tangent to the mpeller is 25", Assuming radial cniry and velocity of flow thioughout a5.2.5
see. Determine the power requized to drive the pump. 16 nunonietic efiicicncy of ii: pump is 65 ptrcém, find the
_average lifl of the pump.

/{/.,( What do you utderstand by the term miultistage pump? Determine the least stages for a multstage nunip to deliver 60 hes  4.00

- of waler per second against a 1oial head of 210 mictres and speed 1450 rpm. The speed is not exceed 670 pm. @
Q.&a) Write short notes on 'l Iydiauliv avenmulatar®, 2.0
(3) Denve anexpression [or the force of jet impinging oa a stationary curved vane at its cenlre "1.‘( (,
b atits centre. 5.00

() Ajetolwater S emin dia. Ty ing o velocity of 15 nvsee striles nomually in at smooth plate, Determine the thiust on the 4,67
olate: (1) 1f the nlate 15 at rest and (1) il the plate is moving with velacity § nysee in the sume direction of the striking jet s
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\ 'Wlixpiain why reciprecang pumps urlc jdea
= - hy centrifagal pumps arg nol suitable.
e b rsstl? v cs+#| pn the work done.

. “l:p \Rl . Heaven « Lightas s wonde .
EPARTMENT OF CIVIL ENGINEERING
RAJISH AL IR0, NF.
1185 b UNIVERSTIN O TNGINEERING & TRGH ST
e Engineering THIRD year FIFTH Semester Examtination, 2011

CE
. . Engineerine Hydra=!
Full marks: 70 , ginee . ng Hydra='ics
N.B:- i Answer . . Time: 3 Hours
h (I.\ .\.n:\u.lt any SIX questions, taking THREF I':umcﬁdusrcnnn.
(W) Figure in the matgin indicate tull marks ’

() Use scpatate answer seript far each section

(iv)  Assume reasonable value for any data missing,

SECTICN-A

s .
(«Q-l. r.f§fa*t why the velocity ilistribution coefficient a and B are used n open channel flow. 267
(llz ;\rasl;a\;lallcll}h"cr tH:t folloving open channel flows are steudy or unsteady and graduaily voricd, rapidly vatied p, 3.00
. ] Y Vaned. ‘ % N

(i) Flood Row in a river L\"\T"!?,G‘i—tl b e \\;\3‘7/

(l‘?"Fluw upstream of a hydraulic jump e at . 'ﬁ#'
1ti) Tidal Mlow 1n an estuary. N . 9{ d

6.00

€
7 In a wide channel ihe velocity varies along a vertical us & =1+ 2 , where A is the depth of flow aad u is

the velocity at 1 distance z from the ch?nnei bottom. - . u(x’)&} M
(i) comgute the discharge per unit widty.- T ha r,;)

(ii) determine the state of low, and* = /Ut-? h : L S (_\,\ b

(iii) compute the nuirerical values 57 cand f, il i=Snt, o N7 W / '

M Show that the C1 and C3 proiiles ere horizontal or approximacely herizonal, g 2,67
(b) Skt’lqrh the passible fiow protiles in the following se ial aranvement of chanaels. The flatw is from 1M (o cight 4.00
Frimild-steeper mild-stecy (i) critical-adverse-horizenal. o '

5.00

What is the slifference batween backwater curve and drawdown curve? Stats the assurnption— regarding the frictional losses

in pradually varied Oow caud by this virtue B0 do you cumpute the friction slopes and friction losses in gredually varied
fiqw? ) . )
Q. 3‘(1}’/‘.\':1'&: down the candiron of gradually varied flow and differ ntage it with rapidly varied flow. - 2.61
%) Izerive a relationship between the initial depth and cequent depth of 2 hydraulic jump on 2 Forizontal flaor in 4.50
y rectangular channei! : . F
——ra Pa/:\ uniform flosw ' 300¢{s occurs at a depth of 5 f in 2, lonz tectanguiar chanpel 11 1t wide. Compute the 450
miniroum lizight of a fla} top hump that can be build on the ‘lor of the chanrel in oider o produce a critical” -
depth. What will rusilif the fwmp is lower ar higher than ihe compuicd minimum haiz h? -
~lients of chanpel transition? : . 2.67
3.00

Q :l(ﬁ); \What are the fur

f5) Write the applicatil
diagram’!

(c) D=signa napezoidal

= excavated in eaplh containing ny

diameier. Manny’s roughness n=0.025, angle ©

i of hydraulic jump. What are the. dilferszs typ2a-of fiydraul jump show with

: ” ) R B
clianite] Jaid on a slope of 0.0016 apd tammying a dis~hurge of 400 ¢fs. The channel is 10 6.00
a-colloidal cozise gravel and pebbles 23% of which is 1.25 inch over

f repuse 9=13.5" and side slope ¢=26.5".

SECTION-B .
ar chennels according ta LISER, SR .
S 400

imps in horizontal cectangy 7
Hydrulic-intensifier.

Q.5@) Classify the hydrauliZ jy 1!
lic accumulglor (i

tota} weipht. If packing 4.00

(b)  Wiite short nates oty (1) Hydrau : _ :
An aceumulator has a ram 0.3m in diameter and Y lill, and is loaded with lﬂanN 4 cking :
frigtion tceouits far 1% of the total foree on the ras, drlﬁ_lr_ni_r;gf_ll'i.-,_!_mwer bg__i_n]g_gclr.-rr:dll_gvt_lgngc_hgg_l[

4 te ram ialls throweh s full nmgc;i__l'_ﬁnulcs. and if at the same time 'Df,l’."_'ﬂi."’?" d_u:_‘lv:rfilléﬂ litres

lly suitagly for grouting operation in d:m.\: forndation? Explain 3.57

. R 3,00
Juate the effect alair v o S,
aning it 6O rpon has @ plungey diametet of 25 cin'and @ stroke of 60& .

ud 50 c.a lang. Ifthe motion of the pump;iy -;injp!c hafmuni:,
Ve fricticp of the delivery pipe whei (ijrocar” vessel i3 firted
{ the prunjh. Assumne £0.001,

(b) What s an ajr vessel? Eva .

A A single acting recipracating pump n
A7 %, 40 o, The delivery pipe is 10 em dunnelér
‘.“”L) + " tind the harse powst rrquircd 1y over comc |
- = (iiyalarge air vesse) it fited at jhe centie ling i
ri sonmyrisan betwsen the ceptrifugnl and reviprocating putpp. ] .
}?-/7}’»‘{, Wiite dywa the 010 speed requiced to sammence the Now for pentrifugd pumg —— e

jne the minjem ! . , S,
Letestnin ' . ed 1o drive centrifngal punp which delivers 40 litrig < [ wvaley Pt.f second fo R
i ‘ line, The oyerull efMciency af the pamp 1 70% and

((2]" Find the poswsr requues o 100 g pice
“0n ‘””,_,ngh a 150 i far and 10U g PIps ) X ol M
<00 e Y i " ¢ equal to (.33ni.
e o000 for the prp# Jine. Asaumg lge Jnssey suciun pipi :
Hirey's [0 00 for BT s thay exertedons . 3.00

ow, on a semiclrewlay 3’!‘5_1-"_1{‘3“

= v its dirgenon of f)

" 1rcave that the furee exetle Lhy i jetin 1js DR EL
oy :ILT|;I.||.)-.. bpth pltes peing fixed in poritih - ! Lot
{ hydraulie jump, ek 3 $4cled p!"wncs ‘moving at 15 ms, the .00

ot e PECHCE ljcationy 0
Vo Statg some P"“‘"L“’ apphi . mpes withoul !
(b A Jet of watcy having velpoity Dlllls II'Tl/ﬂ'llllpnll}.“. ,]n“ Lst of tha Jet. The 1eiative velucily ot oytlet is 0.7
- tingetier af rotion Ll 1iE YA being Inclif i‘l y lo'.‘-:l““ lsjlo bg normal ty tin of the vanes,
i v . m H \
. . Y abs relocity pi the waer $EE A N '
: ptat, el 1 absolte veleily ) Jiuht of water supplied by the
of that 2 it ENIFANZe and exit (i) work dpne ¢n ¥ane per\lilfat::}f}- W:

sind: (i) ¥ARE angh Sl ialpaon
J!wlt"amf J(i'|i1 fhie hydraulic effigiency:

' ‘\'-
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