
Gffiffiffiffi,.il*w
"l

'.NIIIIIIIIIII'.1 il&qil:rrrnd' 15AE46

;,i,.,,..... . 
l

Fourth S emester B.E. Degree Exami4"p!,i6h, Dec.2 0 L 9 I J an.2020
TurbomachtfibsTurbomachl,ires

n.uiEti+.

ll:; li:'

Time: 3 hrs. filfu",,,' .".r*rttiii[y{s1. Marks: 80
4Yuq6* 

"$;' 
,".,r',,,",uq!!::",'Y 

-. rr

Note: 7. Answer anv*#IW full questions, choosins''"

from each moduld,,.
vnamic data heiiiil' bo ok

;$ursrllh,

data lVifrd., is permitted.
ONE

2. Use

cio

(!

d

(€

C)
(!
o

E9
bo#

J?
6U

-iloo"coo.Fa

.= c.t(o$
!a boHo
e6

En

6:

iia)
-k

o-ob0c
dd

>!a6
-o !si6
58
isl

o F:'

9Etoi, tri
(!E
!o
3E>'!
bD-trbo
o=
a. ;i
=oo-
6€
-i 6i

o
oz
d

o

b. A centrifugal
the dimensio

.ldl

ii;

,'ril,illl*l ::,

"r: ,iiiil 1,,'

-,i'' !'
.*,1,9,

-dr,,,: '"'

:a ,iili|t, .::

Define specific speed o{ a pump and turbine.^*ffi,,m$e the equations for the same in
dimensionless form. .r'*ii.. Y .*t'*"#\r (06 Marks):1. 'il:!ir .?

d}}#brs, m3
d:]};ns:\' (06 Marks)

/s against a presdrfre'of 40m of water at 1200rpm. Calculate
ific speed of the machine. Further, find the speed of rotation and
rrototvne) for detriryeritls. 50yo more discharse. Take the impellerpower of the (prototype) for de g 50% more discharge. Take the impeller

diameter as,O.i overall effrciency 6,f:Wo% Assume (Dr: Dz). (10 Marks)

2 a. nerive;q.a"Bxpression for Euler trlffiflre equation in alterpqf&'form and explain each term with
: :r-fi:lt! - - :-,---l--- -7',-- \ i,..,.!{h ''''i:il:,,-i

b. Define degree of reaction of
' ':1'

energy transfer.{.ufuo change of radius. +,5s*;r1:J (06 Marks)
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3 a. With referenCe to a compressiohrprocess, defure: i).Stage efficiency ii) Overall efficiency.
Repredt{flHthe same on a T-S\iffim. 

" 
*':.1 (08Marks)

(04 Marks)
c. An inward flow radial:fufb"ine has the followi ; speed : 34000rpm,

outer diameter of impeller:0.20m; i*.f-$
velocity :293m/* (rdial). The fluid enters,

of equal pre,ssure ratio 1.3. The flow rate and the overall
eftieiency arc 45 kg/s*hrido,b0% r"rp.ctiv,,,{.,1y. For an inlet condition of 1 bar and 35oC,

^ :i ,.rli:r : '

reaction R is zero? Supplelfuent your answer wi
An inward flow radial:fur-b"ine has the fotto"yl+
outer diameter of irnpeller:0.20m: inner dii$m

.-*klermine: i) State. ofteif at compreslffi[gxit ii) Polyropic efficiency

,. efficiency. *&q,,- q:

{finr,*lefficiency' {:=.=i;},* .. di 
"'''''" (08 Marks)

,,^ *..'t=''i ,", =:::+ oR
4 a. With the !e,,ff,,M a]-S- diagrad;i'4}{ine 'reheat' factor in a turbine. Why 'reheat factor' is

greater th&tjinityf Explain. .:::::: (06 Marks)

b. In an expansion process,in b turbine, isentropic expansion (y : 1.4) is replaced by a

polytropic expansion ffiffis (n : 1.2). Determine the polytropic efficiency for the

expansion process. Ifltffi&! bverall efficiency of turbine is 80% and the stage efficiency is

75%o,what is the rehqpt factor?
c. Define the follo-wing with reference to an expansion process:

D Total+o-total effrciency
ii) Total-to=siltic efficiency.

iii) Stage

(06 Marks)

(04 Marks)
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5 a. Defme: i) Power input factor ii) Slip factor with rp f * to a centrifugal compressor.

Derive an equation for Euler work in terms of power in$ui factor and slip factor, assuming a

radial vaned impeller for no slip. l':iqqb, ' (08 Marks)

b. A centrifugal compressor has to deliver 30kg''... ,ofr per segond, the impeller is 70cm

diameter revolving at 11000rpm with an aAafuatib,tlfficiency of 80%. If the pressure ratio is

4.2:1, calculate tie probable axial width o{ihHimpeller at the imp,9,11er tip, if the radial

6a.

b.

7a.

b.

8a.
b.

10 a.

b.

velocity is l20mls. The inlet conditions aff','d,Ehr and 47"C. (08 Marks)
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With the help of a schematic diagrcih qhrylain the working of a*r,.?iial flow compressor.

(06 NIarks)

An 8-stage axial flow 
"o-pr"hig 

provides an overall ptbsSfii, ratio of 6:1 with an overall

isentropic efficiency of 89%iwhen the temperaturg of,"u{ at inlet i: 1.9"C. f}e39f 
is

divided equally betweerEplagd$. e 50olo reaction is.,us^e;6f with a mean blade.speed of 190m/sdivided equally betweerEplagd$. e 50olo reactiot it -.Y9,P;6[ 
with a mean blade speed of 190m/s

and a constani axial_vftlsibity of 100m/s through itlelbompressor. Assuming a work done

factor of unity, estimat&,&re power required and the Hlade angles. (10 Marks)

'ii&o '""'x,.'*o$*J Modr*l*qik4

Construct the teiocity triangles foi an axial- flow turbine for the following conditions:

i) R : 0 ",iil &: 0.5 iii) R : 1. Commembn how energy transfer takes place in each of the
(08 Marks)above cases.

nt a S'&Zr'kaction stage axial flo-..ry:turbine, the mean bladftdiameter is 60cm. The maximum

uiltii'ffi&" factor is 0-"g. Steam.flqt rate is 10kg/s. palihlate the inlet and outlet absolute
^^^^ if.'+i ril znnrr

velocities and power developed ifthe speed is 2000rp-4. ..,.,,;rr,,. (08 Marks)

"""tlow velocity is 2.5

u*Itffiffi8no metric e f fi c ieiqt
kl{-='irr.r ^$ i*^ollo- io:|E?}^.

Two inward flow reacti ,iurbines have same runner diameter of 60cm and same hydraulic

efficiency. They work the same head and have the same flow velocity of 6mls. Runner

B has an inlet vare angieof 110o and runs at 600rpm. The runner A has an inlet vane angle

draw the ve e for both runners.
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Sketch **ffiIli" the working of u Kaplan turbine showing all vital components.
,rir, (06 Marks)

(10 Marks)


