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Instructions: 1i ) This Question paper has two sections. Attempt each section in separate anslver book.
{2) Figures on right indicate marks.
(-i) Lle precise and to the point in ansr.vering the descriptive questions.
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Q.1
(a) Jlrove that the
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SECTION: I

velocity through nozzle is given by u _

Q.1

nozzle ilnd A : Area of the pipe.
(b) The rate of flow of water through a horizontal pipe is 0,25 m3/s. The diamerer of the pipe (03)which is 200 nrm is suddenly enlarged to 400 mrn. The pressure intensity in the smallerpipe is ll'772 N/cm2. Determine: (i) Loss of heai due to sudden enlargement

(ii) P'essure intensity in the large pipe (iii) power lost due to enlargement.
(c) A horizontal pipe line 40 m long is connected to a water tank at one end and discharges (04)freei,r' into the atmosphere at the other end, For the first 25 m of its length from the tank,

the lrrpe is 150 mm diameter and its diameter is suddenly enlarged to 300 mm. The height
of tt';tter ievel in the tank is 8 m above the center of the iipe. considering all losses occur,r je fe l .n t inetherateof f low.Takef :0.0 l forbothsect ionsof thepipe.

OR
O'lfj] that the loss of head due to sudden expansion in pipe tine is a function of vetocity (0J)

(b) F'ind tire head lost due to friction in a pipe of diameter 250 mm and length 60 m, through (03)rvhrch water is florving at a velocity of 3 m/s using (i) Darcy formula (ii) chezy,s formulatbr n'irich c = 55. Take kinematic viscosity u for water = 0.0r stoke.
(c) Th|cc oipes of 400 mm, 200 mm and 300 mm diameters have lengths of 400 m, 200m (04)and 'lil0 rn respectively' They are connected in series to make a cornpound pipe. The endsof tiris compound pipe are connected with two tanks whose difference of water level is l6ttt' I1'so-efficient of friction for these pipes is same and equal to 0.005, determine thedischarge through the compound pipe considering minor losses.

(a) Prove that the work done per second on a series of moving curved vanes by a jet of water (03)st ' ik rr ig at one of the t ips of the vane is given by, work ooiers., = p.vr [v*r + v*zJxu.(b) A -ici of water of diameter t00 mm strikes a curved plate at its center with a velocity of (03)i5 rn/s' The curved plate is moving with a velocity of 7 mlsin the direction of the jet. The
-iet is deflected through an angle of 1500. Assuming the plate is smoorh. eiro, fiir"...exerteci on the plate in the direction of the jet (ii) power of the jet and (iii) efficiency.

(c) r\-ict of rvater having a velocity of l5 mis, strikes a curved vane which is moving with a (04)Veio''it,v of 5 m"s in the same direction as that of the jet ar inlet. The vane is so shapedthat thc' jet is deflected through 1350. The diameter ofjet is I00 mm. Assuming the vaneis 1r'' i':e smooth, find: (i) Force exerted by the jet on the vane in the direction of motion(ii) !'}orver exefted on the vane and (iii) Efficiency of the vane.
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Q.2 {a) Shou, that the etficiency of free jet striking normally on a series of flat plates mounted on

,r, f*:l*,'f*Ji::"JJJ;,::T.::"Ti,"?'('n u,, in.rined rixed ptate in the direction or

the jet is given bI F, = PaV2 sin20'

( c )A j c : to f r va te r t rav ingave loc i t y30miss t r i kesacu rvedvane ,wh ich i smov ingw i tha
veio i : i t1 'o f l5mls 'Thejetmakesunun' ' to f30"wi th the 'd i rect ionofmot ionofvaneat
irriet a'd reaves at an angre of r20" to iri. oir..tion of motion of vane at outret. calcurate

(i)Vaneangles,i f thewaterentersundl.uu.,thevanewithoutshock,(i i)Workdoneper

sesorr,l per unit *tit" of rvater striking the vanes per second'

Q.3 AttcmPt any fwo from the following' 
.. 1i\ errctinn lift {ii) 

(10)

(a )De i ' i ne fb l l ow ing te rmsre la ted tocen t r i f t r ga lpump: ( i )Suc t i on l i f t ( i i )De l i ve ryhead

iiiii i-lydrautic riachine (iv) Manometric head (v) overall efficiency'

(b).I. irerrrternalandexternaldiametersoftheimpellerofacentri fugalpumpare300mmand
600 nrm respectively^. rr,. pu*p i, '*"i"g''. r!-!0 r.n.m. The vane lngles 

at inlet and

ourier are 200 and 30u respectiniy. rhe water enters tt'tf itptiltt radially and velocity of

f.iprv is constant. Determine d #tk'l;;;t th" impeller per unit weight of water'

{c) lJcr.ive an expression for miniil;ffi required to start a centrifugalpump'

(03)

(.t.4

SECTION: II

(a) [ ,xn ia in i r rdeta i lw i th thehelpofaneatsketchabout thework ingofAxia l f low
colr l l l fcssor.

(b) \ , \ l l r i r l rsbackpressure?lnwhichturb ine i t iscommonlyseenandhowi tgetsor ig inate?
llri'lirentiate between Impulse atrd Reaction turbines'

OR

(a)\\ l l ratt i t lyoumeanbyspecif ic,o.,,o. incontextofturbines?Deriveanequationforthe

nraxittrttm efficiency of Pelton wheel' 
rs of hydraulic turbines.

(b) t::iniain in detail about the performance characteristics curvt

(rt) i}ralr,t |relayoutofhydropowerplantandexplainthefuncticlnofTrashRackand
l)tnsto';i<' 

f 25 rn at 200 rpm. The discharge is 9 m3lsec. lf the
(u) r\ tLrlrrine is to operate under a head oi':,'t::t:r:::::":';:;ffi; 

of ,*O'n.
r1, , is i ) { ) ' } /o .Determinea)Powergeneratedb)Speci f icspeedandc)Typeof t r ' r rb inu '

OR

(a) \ilrlr rs hlrdlslttr? Give classification of hydropower plant in detail'

(b) ;:r ',e lton *h..1'g.nerates g000 kw onoo'u nr, hrud of 130 m at a speed of 200 rpm'

r\ssrrrnirrg the coefti;ient of velocity for nozzle0'98 and qo= 65'25 o4' speed ratio 0'46 and

d iD . . i , i t . ) "De te rm inea )D ischa rgeb)D iamete ro fwhee lc )spec i f i cspeedandd)no .o f j e t s
l ' C Q t r l i i l ( i  -

A(tt'iript ln-v two from the following'

(a) \irriie a short note about Hydraulic accumulator with neat sketch'

('l i:.xnliri' the construction and working of hydraulic press with neat sketch'

(c) l)c:'ri': :rn expression for loss of head due to sudden contraction of pipe'
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