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Test on a twbomachine
results. Power developed -
diameter, speed and di

,'3,0in head and gave the following

of a runner to operato-at 45m head and gives l472kW at the

c. Discuss briefly the ffict of Reynold's number o-n a fluid flow in turbomachines. (04 Marks)

2 a. Show that the p+lffiic efficiency dwing theprocess of expansion is given by

" (r,)/"k"o"t(1r? B

,tp - ;1"--7f\ (l0Marks)

ific speed ofboth tlffi#fbines?same efficiency. Whqfl%*W€cif,tc speed ofboth tlffi#fbrres'/ (08 Marks)

g;*)Derive tfreoretic*,#$ed-Capacity (H-q)T6iition in case of radial flow pump (centritugal)='H=u1-*#* 
,.,........

9z = disehb#* bhde angle #i[E respect to tangential direction. Explain the effect of
discharge angle on it. ,,i!, '::::r (10 Marks)

"T "(R/ 'e ;

b. A stream of combustion gpses. at the point of effi'hfa turbine has6ffiic temperature of
1050K, static pressure o46,=,WkPa and a velociffiro,f'l50m/s. For tffiffses, Cr-1.004kJ/kg K
and y-1.41. Find the Jotal temperature apdffit[l pressure of thbrgases. Also find the

difference between theii$atic and total eat'fle{pffis. o" 110 Marks)

3 a. Considering theplements of energy trirnsfrr. Derive aq*ffiate form of Euler Turbine

b. In an axial flow turbine, the disctmlffi.e blade angles are 20o each, for both the stator and the
o'"wV

rotor. I$dtu* speed at the*exit of the fxed blpdFfii+0mls. The ratio "t f 
:0.7 at the

ent O .76 atthe exit;oi.t&drotor blade. Find: i) The inlet rotor blade angle ii) Power1.76 at the exfi$.t&Orotor blade. !lnd: 1) lhe mlet rotor blaoe angle 1l) rower
bv 

fhe 
blad$o[fl&&r a mass O.:,,q.Mt of 2.6kglsec iii) Degree of reaction 

Marks)

b. An axial flow compress_oq,,hfo the following data entry conditions: I bar and 20oC, degree of
reaction : 50o/o, mean bladU ring diameter = 60crn, rotational speed = 18000rpm, blade angle

at rotor and stator exit:'65o. Axial velocity : 180m/s, mechanical efficiency -- 96.7%o. Find:
t) Blade angle-at rotor and stator inlet
ii) Power q$*U to drive the compressors.
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a. With a neat sketch, explain the pressure-velocity compouffig%f steam turbine. (10 Marks)

b. In a Curtis stage withtwo rows of moving blades thewotod'are equiangular. The first rotor

has angle of 29" each while second rotor has angle q[32d eich. The velocity of steam at the

exit nizzle is 530m/s and the blade co-coefficienls.J#0.9 in the first, 0.95 in the stator and

in the second rotor. If the absolute velocity at th€.&& exit should be axial, Find:

1) Mean blade speed

32kglsec.

2Cos2o
rlbmu -. ^ 1

1+ Cos2cr,

ii) Rotor effic '' iii) Power outPut for a flow 
fl:::l

,' ..,1h,"* 
_."^- '',,..'

6 a. Derive the condition for maximum effiqienq$bf reaction steam tu S,fur:and hence prove that
,)-n

(tr0 Marks)

(r 0 M4rks)

(10 Marks)

b.

b. In a power rt"t*or,fl a pelton *!9.1prodrtper 15.000kW under a head of 350m while rurining

at 500rpre;,. ume turbine efficiency.of"0.84, coefficient of velocity for nozzle as 0.98,
-- - - - -r r\. rE;: -:r J .::a:

speed rpiiq 0:46 and bucket velocity,coi:fficient 0.86. Calculate:

ij N.u&,b# of jet ii) Diametdr of each jet iii) Tffintial force on the buckets if the

buckef%flect the jet through 16S'Yr 
" ; . " (10 Marks)DUCKeI G"oII9OI IIre J9t tIrrOUBIr rS9 .;' .,. ." &* [ aru rvr4rnr,'

8 a. Define the following: r) Mpn$metric Head ;'ffi),ii$kaulic Effi.-c*ieAey iii) Mechanical

7a.

10 a.

1'l-* 1l
L:

(10 Marks)

Efficiency iv) Overaflq,@iency v) Volu c efftciency. (10 Marks)

b. What are the types of

6+ (10 Marks)

used in centrifugal compressor? Explain any two. (10 Marks)

blade velocity cpefficient, $z = Blade discharge angle.. .

*!rrF**

b. rn a Francir turi,;;, r#=diil;;6 ir rialu**p-.P6lade speed; mm t 25m/s. At the inlet

tangential componentofVelocity is l8n-/4*'tlfr radial velocilx#lflow isconstant and equa-l

to i.sm/s. Water nowi at the rate of 0.8ihT$.. fn. utilization Hbtor is 0.82. Find:

i) Euler's head i1 eower developed iii) Degree of reaction (R) iv) Inlet blade angle

Draw the veki'eff triangles. {- . 
,,ri,l' (10 Marks)

g a. What qg.'16 applications of;,qultistage centriM{ftmps? With a neat sketch; -explain

centrifuga-l pumps in series and parallel. (10 Marks)

b. e centrifugal pump working in a dock, pumps 1565//sec, against head (mean lift) o"e 6.Im,

.when the impeller rotate.g?1b400rpm. the,"i4p,9l1er diameter is l22cm and the ar02'atioutlet
,whern 

the impeller rotate.g'fu400rpm. The inrpeller diameter is l22cm and the arez'aJioutlet

ffi"e,,grphery is 6450c.g1'.=If'ite vanes areiffi6ac\ .at an angle of 26o at the oqtlet. Find.:

*-pl Hydraulic effigffi ii) Power reqfihdd_to drive the pump. If the ratio of exteiiral to
"i."'internal diamete#Sf find the minigrurfr speed to start pumping. (10 Marks)
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