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Time: 3 hrs.

Note: Answer any FIVE full qaestions,

Max. Ivlarks:100

TWO questirylrom each pdrt.
*Mffi

machineg w (05 Marks)
ion for"specifie speed of the turbine.

(o6Marks)

,power coefficient. (09 Marks)

show that polytropic for expansion

1n2 ,h*,=,* ,,,, @

n, = ,_#*19*n.r. r is the ratio-glp..pecific heat, Tz and Tr are the initial and final
'-tn *rP,
-. ' i,,rr.1l' '

temperature iespectively P1 and l1,,ge the pressur. ,, t11.1:nd outlet respectively.lro 
wrurr<*;

b. In a multistage axial flow compr"dpsor, the air is take4'fie:ht 1 bar and lsoc and compressed

,"d! ,Hr--.. * l
a. Show that maxim-um#zation of an axih'mw turbine *";$#ggr.e of reaction: 1, the

;-
relationship ofebffide speed U to fhgjab$ohte velocitffifthe rotor inlet Vr should be

U2Wr_ = _ cos mfivhere or is the nffidngle. Assur4e fl6w velocity is constant from inlet toV, 3 ,'- -_ .: ;fr.ii; --::**",,

b. In a rhdial inward flow turbine the degree of reaction is 0.8 and the utilization factor for the

runnei.,is 0.9. The tangentia:l,speeds of the wheel at the inlet and outlet respectively. 1lm/s

to final pressure of 6.4 ,larsr and fmal true tg,!ffidture of
process. Determine Pol*mnlmic efflrciency and q

i'-e u

and 5.5m/s. Draw the velocrty triangle at inlet and outlet assuming radial velocity is

- hr i, $tit(f a

6.4 bars, and fmal true tgnB,eri-ture of 300ffmuring eompression
,lffiitmi. efflrciency and qv,c#fl.ileffrciency. ffi (10 Marks)

dM.* "* *u.*"* Y/
*d, I

a.

i,:i,Gonstant and equal to Smis. Flow is radial at exit. Find the power output for a volumetric
flow rate 2m3 of water/sec. (10 Marks)

bfr""H = k1 - k2Q-@*friladial outward flow devices (centrifugal pump), whereDerive an effiibn H = kr - k2Qtr&*dRadial outward flow devices (centrifugal pump), where

kr = v; ir; 'itIF, , n$fr"rl H is pressure head , e is discharge , yz: tangentialkr = v; i+#,t
otrob nDrBrg '.i

speed at outlet , D2, B2=6d$2 are diameter, width of the blade and p2 vane angle at outlet
respectively. Also draffiWu Q curve for centrifugal pump using above erpation. (10 Marks)

b. In a mixed flow comprdsor handling air at 16000 RPM, the stagnation temperature of the

atr at the compreps6r intet and outlet are respectively 27"C aad, 215oC. The absolute

velocity of ain.6 ffe rotog inlet is axial while at the exit the tangential oo'fi&CInent of the

absolute vehciff is 0.93 times the tangential impeller speed. If the mass fltsw rate of air

through.the irnpeller is 15kg/S and the specific heat of air assumed to tve constant. Find the

t*o:,:]; t meter and total power input. 
:r#; "n 

= 1.005 kJ/kg K (10 Marks)
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(10 Marks)

(06 Marks)
(04 Marks)

through which the water is
of the impeller are 20cm and

a. Explain the term "Cornpounding" in Steam Turb.iae and also explain necessities of
Compounding. (06 Marks)

b. In a Curtis stage of Turbine Steam enters thif-rdbt row of moving blades at 700m/s. TheIn a Curtis stage of Turbine Steam enters th&JFibt row of moving blades at 700m/s. 'l'he

outlet angles of the nozzle, the first r$o.rWhde, the stator bla{q and the last rotor

respectively 17o,23" ,l9o ,37o. If the *ffiha. speed is 160m/s all$ilEhe blade coefficient

is 0.93 for all the stages and steam floUffiFfiEis l62kglm.rt Estimda,]) Power developed in

the stage ii) Rotor efficiencyq Tt{) Axial thrust iv) Tangential force on thelllg DL(tSg Lt) l\vLvr v[rvrvuwJJq% _ 
ur./r Ir^rsr lruBer "#.

blades. Y'","re (14 Marks)
.{ ru .,, ''::'' .$P.**rSi',roLrwD' .f%== 

^*,ytry*,s6.
a. Show that for maximum effrqi,en_-$l; the speed ratio is 0.5Wa Pelton wheel. Further derive

an expression for maximurti eTficiency for a Pelton wheel (10 Marks)

b. A Francis turbine is required'to develop a power,,of,330kw under a head of 30m while
operating at 350 r.p,m,,.If:overall efficiency :,8$71 ; Hydraulic efficiency : 88o/o ;

Speed ratio = 0.75 ; "1Llbw ratio = 0.25 and Ratici'of outer to inner diameters : 2. Calculate

PART _ B

the stator and rotor angles and dimensions of the nmner.

Define and
Explain
Find of centrifugal mp

and outer di

The pump is running at 1200.s.p.m. The water impeller

7a.
b.
c.

40cuiffipectively. The width&dftthe impeller at thg ihlet and outlet are l.6cru and 0.8cm.

The pump is running at 1200 r.r.rn. The water egteii ihe impeller ffioa[y at the inlet and

impeller vane angle at o;I*$Ig#s 30'. Neglect th#l -scs through the.luileller. (10 Marks)

.. '* *' q.

I a. Explain the term slip 6iid slip coeffrcient i$r33h\elocity diaggamdn centrifugal compressor.
,4 Fi&"'+" ,*. , (06 Marks)i r,11" r{ , (06 Nlarks)

b. Explain the phffi-penon of Surgingg.e-e-ntrifugat compre*Sbr. (04 Marks)

c. The first rtffi?r, an axial ftow-. {g{pressor develops a pressure ratio 1.2:1. The inlet
pressure and-temperature are_16ar&ird 3fC resprytfVely. The stage efficiency of the

comprffiM is 83%. The flffi ihpfficient *=0.4?, The velocity diagram is symmetrical
,*q,fl* "i"v U

una-W*an radius. ffih,o of change.in *$nirr velocity to axial velocity tY' : o.t.---k-- -_ -- {-EF * Vrl\ * '11 *ry*
_,ry@termine the cornsresoi speed if the rhffirudiameter is 50cm. (10 Marks)
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