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Note: 1.AnsweKa ~ yVE full questions, choosing one full questfl!.iiY-dm each module.

2. Assume 1f/i #tJ,g data suitably. ,~''0
( \ \1,) \(",:'1
~j r\~)" M d I 1 If ...•..•..

. . ~;'\)\ 0 U e- . \.~)\\? ...
1 a. Usmg Buckmgham's'ZE:~~_~em, show that the velocity 1~~~~na circular orifice ISgiven by

r:::;:n ( D 11 1.~ \\ .-<' "-,.I
Y = ,,2gH ~ -'--j\Jvber~H is the head causil}~'f!o.\~, D is the diameter of the orifice,

H pYH (( >.) ~ '-'::/
11 is coefficient ofviscosity:1;:\: the mass density '1d.~IS the acceleration due to gravity.

.. . ~ \/:..'/ l?.:::::: . . . (10.Mar~s)
b. A pipe of diameter 1.5 m ISreq !!e~totransp~rt an)oIi of specific gravity 0.9 and viscosity

3 x 10-2 poise at the rate of 3000 ~~/J,;e,sts \V~\§Fonducted on a 15 em diameter pipe using
water at 20°C. Find the viscositY::1iilst;~'t~~of flow in the model. Viscosity of water
at 20°C = 0.01 Poise. v/ 1..7 <; t.mRAR~ (06 Marks)

~.' <0 ~ BANGALORE - 560 031~ ,/

2 a. A ~olid c~linder of?iamete~ 4 ~)i~hel~~hiI4~. Find the meta.c~ntric h.eig~t of the
c~lm?er, I~ the specific gravity ,~~~~--mat~~la'l~of.~>9mder = 0.6 and It IS floatmg m water
with ItS axis vertical. State whet~'et:..~~eeqUlhbnu~~~~!~ble or unstable. .(08Marks)

b. A 1:40 model of an ocean ...ta~r' IS dragged thI(Q.:6~ fresh water at 2 m/s with a total
measured drag of 12 N. n( ski? drag coefficient "r~-t1f~~odel and prototype are 0.03 and
0.002 respectively in theIY'¥}'arfon Rf = fAy2. The we~~,~face are of the model is 25 m2.
Determine the total drtrkv the prototype and powe0e,.CWJ._. Jred to drive the prototype.
Take Pp = 1030 kg/~tl,'pm = 1000 kg/rrr'. ?::-~5'\ (08 Marks)'-..;::; '\=«:v r>:/;J--.,. fC//

r- ~~;2) Module-2 \_/ ~
3 a. What is meant ~,:ionomical section of a channel? Derive toer.£?J\dition for the most

economical reclangnlar section. \,:..)-_1 (08 Marks)
b. The discharge;:"o'~ater through a rectangular channel of width 8m is 15/iJi~'~. When depth of

~ow of~af~E);' 1.2 m, calculat~: \~;Ic»)
I) SPCfclfi\i{\energyof the flowmg water. \~). <,>
~~~cQf:i~}lep.t~ and critic~1 velocity v <»
lll) ~ille'bf mmimum specific energy ~ _~;e8 Marks)

r-, ',\ ,0I"<",,-SJ ~<) v ~'\
/;"";:' OR ;\;::::>~.

4 a:,_:~\enne speci.fi.c energy,. draw specific energy curve and then derive expressions for<~~jt~~al
C'-aepth and critical velocity, (08'Marks)

b. Find the diameter of a circular sewer pipe which is laid at a slope of 1 in 8000 and carries a
discharge of800 ips when flowing half full. Take the value of Manning's N = 0.02.

(08 Marks)
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---~/;~ Module-3 /. \'
5 a. ~::::Iyr(i9r,aulicjump forms at the downstream end of spillway carrying 17.93 mf~~a'ifcharge. If

thb:dept~ before jump is 0.8m, determine the depth after the jump and ene(~~l()ss. Consider
1 m 'Y"id~\>ofchannel. o. . (06 Marks)

b. Dete'r~)ite/the length of the back water curve caused by an afflux 0(9tll'JiI a rectangular
chann~r:-dr~~th 40 m and depth 2.S m. The slope of the bed is giv~~~~I in 11000. Take
Manmng~:..r)0.03. <: j (10 Marks)

~~ ~>/~ \vO~~-';,,'#/ ~-' ''</7;:..~., OR c--; \:.J
(;..;;1"'/' ,J-, '<,

6 a. Find the slope t)hth~\free water surface in a rectangular ch,Efittlel-,bf width 20 m having a
depth of flow Sn10.h{ discharge through the channel is S~(-fs')The bed of the channel is
having a slope of 1 in..4'OOQ.Take the value ofChezy's cON$ta~r = 60. (08 Marks)

b. What is gradually vtthy~~f1,?w and derive an expressi~~l~J gradually varied flow? Also
mention the assumptionS<J'l1~ for derivation. (~ ..::; (08 Marks)

~ r;?'D ~'?::/
\~ Module-4 (C:?::~

7 a. A jet of water strikes an unsy~m yical moving .....~'ut.~ed vane tangential at one of the tips.
Derive an expression for the fo'r.c.e/e_>!e,rtedby thtVje" in the horizontal direction of motion of
vane. Also describe the velocity ,\t!' QQtainr1fte\expression for work done per second and

. 1/ J '-.:.:\Oi
efficiency. </1t/)~~>,,../ (08 Marks)

b. Draw a neat sketch of hydroelectric po}vep) plant and mention the function of each
component. :/ (08 Marks)

'':::::-'\) >~, CMRIT UB~ARY
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8 a. A pelton wheel has a mean buckef~p~)d of Il6j;ITis with a jet of water flowing at the rate of
700 lis under a head of30 m. Th."eJ;\ILketsdeflect JJ1~jet through an angle of 1600. Calculate
the po~er given by. water to th~.~9ner and the If:ft~1ic efficiency of the turbine. Assume
coefficient of velocity as 0.~81 I~./ '::'.;<::;:. (08 Marks) ,

b. Give a detailed c1assificatjd~~iurbines. Also discusSfl'~9i1) different heads and efficiencies.(//l~;/ \~ (08 Marks)
.---<::'" '/ \- /?([.,'\\' «-: \~\

9 a. Draw a neat sketcp'-oJi~an turbin!"!~~ :~~-I;in the functi~~~h part in brief
-2/i) \.::,./>/ (08 Marks)

b. Derive an exprx' IQ~~forthe minimum starting speed of a centrifugaJ.pJ1I,l1p. (08 Marks)
! "'\.. ~ 'r,")
"'<-":'<~~'~'., \ ,~,j r

"'",,-"", '"",1"

(;~;'<l OR /'~)\
10 a. A Franci~\'rb~e with overall efficiency of 7S% required to produce (1~#j)KW power. It

is worlZfL;yder a head of7.62 m. The peripheral velocity = 0.26~2gh \~~d<r,~:~!,alvelocity

of flow'1s:.fl.96~2gh . The wheel runs at ISO rpm and hydraulic losses in the t;~fb'm~are 22%
~~;,,~J'yailable energy. Assu~e radial discharge. Determine: ~~
it '''QMde blade angle at the inlet \). .....,.~'I

; I"~, '" c: ~.,,- ..-' (

<'<li)<::Thewheel vane angle at the inlet \5 <c:~..
L.. -. ii) Diameter of the wheel at the inlet \~-

--IV) Width of the wheel at the inlet (08 ~arks)
b. Define multistage centrifugal pump and with neat sketch, explain the multistage centrifugal

pumps used for (i) high heads (ii) high discharge. (08 Marks)

* * * * *
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