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USN 18M854

(10 Marks)

Fifth Semester B.E. Degree Examin Jan./Feb.2023
Turbomac

Time: 3 hrs. &%* Max. Marks: 100

power ofprototype andffiof discharge ofprotofi@rd model. (08 Marks)

Note: Answer any FIVEfull questions, cftoffiffiIff fuil questionfr6@ach module.
ru-TM *'#**M&-'{Ere-l %

I a. Define specific speed of a turbine. Pe.ir. an expression for speciffc speed of a turbine.
fl% .-Y' x**ti= (08 Marks)

b. A model of a centrifugal pumH%bsbfbs 5kW at a speed offiffigOrpm. Pumping water against
a head of 6m. The large grqbqpe pump is required t_ffimp water to a head of 30m.
The scale ratio of diametgrjsff'=. Assuming some efficie$cy and similarities, find the speed,
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2 a. With ug$d*eaubtations, derive an expression for infinitesimal stage efficiency during

c. For power generating$ffio"machines, define @*
i) Total - to - totrl efffdency s *

ii) Total - to -S{+iT ffrciency. _=*,,,,:= (04 Marks)
.-

l*' * \r"

compresffin process wlth an at<l &&&rS plot. (08 Marks)
b. An atr:fumpressor has eight sffig$of equal pressureqtp&i6 1.3. The flow rate through the

.o*p.riror-and its overall efficr%cy are +Sfgr#mry" respectivebr.If the conditions of
air at entry are 1 bar and 35oC,tetermine, ^dru%%W * . ,

i) State of air at comprgeesr exit @* fu t
ii) Polytropic effrciefu,' &* 

**# .t: (06Marks)
c. Compare the turbomnphffie with positivffifrOtement machines. ' (06 Marks)

ls "; ^ f
component. ^. a*6 r*M (10 Marks)

b. At a st&6ffi#rf an axial flow i,rppulge turbine, the +.&g!Ublade diameter is 80cm and the speed

is 30.ffih. The absolute veibctty of the fluid affiet is 300m/sec and is inclined at20" to
the pffin6 of the wheel.llffiltilization factqg ifl.85 and the relative velocity at rotor exit isthe pffin6 of the wheel. Hffihftilization factg,q ifl.85 and the relative velocity at rotor exit is

.Qaurtl to that at inlet, dti e _".ry$-
*ryffii) Inlet and exit blade'dfrgles .#ft
;e)'iD Power outpp{,fii:b mass flow rate of t'Kg/sec. (10 Marks)

'r, "- 
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,5=L= F[ohiie-z 'i "
3 a. Derive atternit$tform of Euler's ruI$!=Cq*t.n and explaifi the significance of each energy

Define deffis
axial flowEevi

n= 
ftcotB,+cotO*1g$

%dr-"':lb. In a turbine stage with 60% reaction the tangential blade speed is 98.5 m/sec. The steam
velocity at the nozzle exit is 155 m/sec and the nozzle angle is 18o. Assuming symmetric
inlet and outl,QJ velocity triangles. Compute the inlet blade angle for the rotor and power
developed bgtttbttage aisuming a steam flow rate of l0Kg/sec. Also find the utilization
factor. * *
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Modute-3 . 4. 
ffi

Draw the inlet and exit velocity trirful. fo-, ring$sffidTmpulse steam turbine and prove

that maximum blade efficiency is given by n-'$'

'vulaut{t wvr- .#$r-aW \.
d$$h se " ,;}}'
'{Pqc \*

L"

%..n oR ( dq'

with a vCib}itdof 300m/sec and thqno*le angle is 20".'l'he rotor blades are equnngurar an(I

Ufuaq o".iffobity coeffrcient is 0.85r@t is the power de.W@red in the blades when the axial

thrus&m the tlade is 140N? #r* *,1 ff l0 Marks)
di$ 'i:." "d

tl'" \"-

7 a- Derive an expressionW "force, power

frictional losses withShe-help of velocity

1'lt* = cos'ct, {.&;*
(10 Marks)Assume v., : vr, and Br 

: Fz ffi.-=,*" .:

b. The following particular refer to a stage gtfihison's steam turbure*ffir mean diameter of

the blade ring 1t 70cnt the steam ,.ig*4gffit the inlet of movin%Flfles is 160m/sec, the

"*ri-ula.-uier. 
of moving blade p.# rd@{" The steam flow throulh-the blades is 7Kglsec,

Speed l500rpm and qs is 0.i. Drard.ffi@velocity diagrams an4find the following :

i) Blade inlet angle *-{ 
- i6r'- .*Sry:'*

ii; lower developed in the staffi # @"'
iii) Available isentropic entffiffiop- .p (10 Marks)

nW q-

6 a. Define and explai&"nO%Z1e effrciency and stage qfficiency. (04 Marks)
(06 Marks)b. With a neat skffikphin the velocity comftsrnding'

;. to a stug. of affiuke turbine providqffi single row wheel, the mean diameters of the

iil; ffi;-*qd; and the rp..d of rotEffi is 3000rprn The steam issues from the nozzleblade ring$\dcm and the speed of rotditioh is 3000rprn The steam 6sues trom tne nozzrc

;ith;d$frdof 300m/se. *a thqlo#le angle is 20o. Tht rolol bladgs are equiangular and

a. Derive an expression@*force, power 6[%ticiency of a Pqltoir turbine assuming no

frictional losses with$e%elp of velocitg^ftffiles. \" (10 Marks)

b. ii; f"il;irj g6gki' given f"' . F;;friih;; ,.t 9ffiru. spe1d. : 600rpm, Shaft

power = 36{ffi= 8=6olo, ,10 = 95:rykq, ratio = 0.25,ffith ratio = 0.12, guter d1amLt1
-or*""rr 

= 2'ffir; inner diamete$"ffigurner, velocity offlow is constant at inlet and outlet,

the thick;ress*of vanes occupiffi0ffirof the circumkfotial area of the runner and discharge
:^ *^,{:^l ^}*,,+la} flo+o*i-i .{ P4* fl"JVU.-j:il

ht€t ano outlet "s

inlet and outftffifl
& intet W= (10 Marks)

k* d'\* OR
g a. Draw tfreffiffiectional viewibbfa Kaplan turbine and explain its working with a neat

sketches offitSbcity triangles at inlet and outlet of Kaplan turbine runnea. (10 Marks)

b. A three - jet Peiton W$,j&il is required to generate 10,000kW under a head of 400m.

The blade ingle at o4[hLois 15o and reduction in relative velocity over the bucket is 5oh.

If the overall effrciency*ie"SOX, C,:0.98 and speed ratio = 0.46. Find

i) Diameter ofj-et"
ii) Total flo*weeilwhr'/sec

iiD Force effi by a jet on the buckets (10 Marks)
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ModuIe-5

9 a. Applying Bernoulli's equation between the inlet
pump. Show that the static pressure rise is given by,

is@i.1i._ 
:

18ME54

f the impeller of a centrifugal

(10 Marks)

(P2-Pr) = plz lvf? +t:-vfjCosec' Br1 ffi
Where, vfi: Velocity of flow at inlet #'@*w

vfz = Y.to.ity of flow at exit i"jMdvfz = yaloaity of flow at extt &. *:r'P '4,,

Fz = Blade angle at exit %' e ,$ff
uz = Blade spied at exit m ' tum *

p = density of fluid . - {% . d" e (08 Marks)

Pr and Pz = Static pressure at inlffi&€xit qfu
b. The outer diametei of the rmpe+efo Wa centrifugalpump iffimqfrn and width of the impeller

at outlet is 5cm. The pump isgliming at 800rpm and is woffiig against a total head of l5m.

the vane angle at outlet is 40j hdd manometric efficie4gV4s 75%. Determine :

1) Velocity of flow atffiet 
-,ury&ii) Velocity of watq"@ing the vane *6ry'

iii Angle madelV {h ibsolute velocity at out}etSith the direction of motion at outlet

,r) pir:h"rgesqflu , m* g:Yi::l
c. i.i* *;[dffipB""n of surging in cffisor. (04 Marks)
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10 a. Defpq#le%llowing for a cer

i) Sffib *d sliP coefficient
ii) Energy transfer . d
iil) Power input factot*, *
iv) Overall pressure ffltb
v) Loading coefficienti

b. A 4 -stage centritugfll PumP has

outlet. The out]@..,-efune angle is 49o

efficiencv is d+yo'trna overall eflicefficiency is @Ynd over
when running at900rPm di

.p ,*ffiiiu ffi+-r
&" "is$. ed , 1e* ''", q -fu"." f lifltds" .%.#
." su "W,

la **tr+::.'&*fl* € q"E-s
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