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Exam No:

TOTAL MARKS:70lnstructions: (l) Attempt all questions.
(2) Figtres on right indicare full marks.
(3) Be precise and to the point in ansrvering the descriptive questions.

SECIION: I
Q'l (a) Derive an expression for head loss in a pipe due to sudcren expansion. (04)(b) Find the head loss due to friction !l1 a pipe of di44qrer 300 mm and length 50 m rhrough (04)which water is floiving ar a verociry of 3 m/s. using 1i) Darcy formura (ii) chezy,sfbm.la for which c=60. Take kinematic viscosity v for water = {J.0 r stoke,(c) Determine the difference in the elevations between the water surfaces in the two tanks (04)which are connected by a horizontal pipe of diameter 400 mm and length 500 m. T.he rateof flow of water through the pipe is 200 liters/s. consider all losses and take the value off:0.009

OR
Q'1 (a) Derive an expression for the power transmission throLrgh pipes. what is the conclition for (04)maximum transmission of power and corresponding efficiency of transmission?(b) A horizontal pipe-line 50 m long is connected to a water tank at one end and discharges (04)freely into the atmosphere at the other end. For the first 30 m of its length from the tank,the pipe is 200 mm diatneter and its diarneter is suddenry enlarged t' aOb mrn. The heightof water rever i, the tank is r0 n above the centre oithe pipe. considering a, minorlosses, determine the rate of florv. Take F0.0r for both ,""r,""r'"r,iJ' ',;;""* 

'

(c) water is flowing through a pipe of diameter 200 rnm wirh a velocity of 3 mls. Find the (04)head lost due to friction for a lenglh of 5 m if the co-efficient of fi,iction iq gf ven by _s = 1o'aaz; e*l where & i, ,hJn*uno,n', 
";;,i;;. i"i.,* r.inr*u,ic viscosiry of warer:0.01 stoke.

:]i:"ililT,l.'-"'"ffiH*?:JJi;:fJilt;narrv 
on a series ornar prates rnounred on (04)

(b) A jet of water having a velocity 30niA stril<es a curved vane, which is moving with a ($4)velocity of 15 m/s' The jet makes an angle of 30' with the direction of motion of vane arinlet and leaves at a'angie of 120" to the direction of motion of vane at outlet. calculate(i) vane angles' if the water enters and leaves the vane without shock, (ii) work done persecond per unit weight of water striking fire vanes per second.(c) A jet of rvater of diameter 150 mm ,rif,", a flat plate no'nally with a 'elociry of r2 m/s. (03)The plate is mo'ing with a velocity of 6 mls in the direction orrn.l*, and away from thejet' Find: (i) the force exerted by the jet on the prate, (ii) work done per second(iii) power (iv) efiiciency ofjet.

(a) Prove that the rvork done per. second 
"" 

,11*r. o.f,T:"',n* curved vayes by a jet of water (04)striking at one of the tips of the *o_ i, giu* by, Work doie/sec'= paVr [V,nr * V*z]*u.(b) A jet of water having a velocity of 20 riis striles u 
"u*"J "uni, 

wh ich is moving with a (04)velocity of t0 m/s' Tle jet makes an angle 
"iro: 

*,or olt."i"" 
"t,r"rion of vane at inrerand leaves at an angle of t30"to theiirection of motion of vane at outret. calcurare(i) vane angles' so that the water entre and leaves the vane without strock. (ii) work done

Q.2
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per second per unit weight of u'a*"er striking the vane per second '

(c) Derive an expression for the force exerted by a jet on a flat

direction ofje1.,

END OF PAPER
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plate moving in (03)

Q.3 Attempt an.Y tlo from tlte follorving'

t"i o par*"" wheel is to be designed for a heacl of 60 m when"runningat'Z00 pm;The pelton

wheel develops 95.65 kW shaft power. The velocitv of the buckets : 0'45 times the

veiocity ofjet, overall efficienc5 0.85 and co-efficient of the velociry is equal to 0'98'

(b) Describe briefly the function of various main cornponents of pelton turbine with neat

sketch'
(c) The penstock suppiies water from a reserv'oir to the pelton wheel with a gross head of 500

m. One thircl of the gross head is lost in friction in the penstock' The rate of flow of water

through the nozzle fitted at the enr1 of the penstock is 2 m3/s' The angle of deflection of

the jet is 1650. Determine the power given by the water to the *rnner and also hydraulic

efficiency of the pelton wheei' Take speed ratio : 0'45 and Cu=l'0

Q"4
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v . '
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SECTIONI II

Q.4 (a) Define the term 'goventing' of turbine. Explain the goveming of pelton wheel with neat (04)

sketch.
(b) Define: (i) Gruss hea,J (ii) I{ydraulic cfficiency (iii) Votumetric efficiency (iv) Hyclraulic (04) ffi

turbine.
(c) Define specific speed of a turbine' Derive its expression'

OR

(a) Explain the governing of Francis turbine rvith neat sketch'

(b) What is draft tube? What are its functions?

(c) Define: (i) Lift (ii) Drag (iii) Surging (iv) Stalling

(a) A centrifugal pump works against a rnean lift of 6.1 m wheu the impeller rofates at 200

rpm. If the impeller diameter is 1.22 m. Detetmine minintum speed to start pumping if

the ratio of external to internal dialneter is 2'

(b) Enlist the various losses occutling in centrifugal pumps' Define a) In'uno b) I"o' c) \mecn

d) Iou.,arr in context ol centrifugai pumps'

OR

(a) A pump delivers water from a tank A (water surface elevation= I l0 n) to a tank B

(watersur facee leva t ion=170) .Thesuc t ionp ipe is45mlong( f :0 .024)and35cmin
diameter. The delivery pipe is 950 m long (f=d.022) and 25 cm in diameter' T1e 6ead

discharge retationshii t 'or tf.t. pump is glt;i"g try Hp= (90-8000 Q2). Whcrc Hp- is in

meter and Q in m'/s. Calculate
(i) The discharge in PiPeline
(ii) The power delivered by the pump

(b)Describeindetai lwithneatsketchabouttheworkingofaxial f lowpump

(a) Describe with the aid of neat sketch the consffuction and working of a hydraulic crane'

{b)whatishyclrology?civeclassificationandapplicationsofhydropowerplant'
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