
sriniuas lnstttute 0[ leunirrriu,
I ihrarv. Mano:r1..".

: ::::.)|

Degree ExaminaflOriiiluly/Augus t 2021
Turbomachine-S'

10ME56USN

Fifth Semester B.E.

oo
o
r

o
o

E9

_x/

-.o
oo ll

coa
.g c\

-bOtso
ocdoEE

Es
Od

oO

=X
o'oboc
<dd

'd!
>!
(dr!=

!d
3o
5jr

dfrtra
o-a
/i .96:}U
i, li

!o

^.v>\ (ts

^^ocOO
o=
sotr>
=oo-

U<
- a.l

o
oz
jrJ

a

I of2



5a.

7a.

b.

b.

10ME56

Show that for an axial flow impulse turbine, the {'-gto,r efficiency is given by

Tlrotor : 2(gcos o, - 0') 
[, 

* o, Hf) 
where 0 = Blad; 

'ptta 
ratio' u1 : Nozzle angle'

Fr : Blade angle at inlet, B2: Blade angle at outlet;iK6'=Blade velocity coefficient' Further

A single stage impulse turbine rotor has a diar-nedbf 1.2m running at 3000rpm ' The nozzle

anglels tg". the blade speed ratio is 0 42. fhA:'blade velocity coeffrcient-is 0.9. The outlet

anlte of the blade is 3' less than the inlet,,ahgle. Steam flow rate is Skg/s. Draw the velocity

triingles and find. i) Blade angles , '-ii1 Power developed', iii) Axial thrust
(10 N{arks)iv) Blade effrciencY.

Mention the different classification of hydraulic turbines' (04 Marks)

Explain the functions of adran'dti in a reaction turbine. :Pfore that the pressure head at the

inlet of the draft tube is alwayi,ieis than the atmospheric pressure head. (06 Marks)

A double jet Pelton whee;frii lequired to generate 758OI)V when the available head at the

base of the nozzle rs +O0nlffhe jet is deflected ttrrq,ngh-tO5o and the relative velocity of the

jet is reduced by l in passing over the luiFeb Determine: i) Diameter of each jet

i1 rotut no* .aieirfii) Foice exeited bV th9 
jef i1 the tangential direction' Assume overall

.ifi.i.r.y = 80ga.e"ibt!ed ratio = 0.47, coeffioi of velocity of the nozzle:0.97. (10 Marks)

What is p_ftminlt Why it is required? Explain how priming is done in centrifugal pumps'
(04 Marks)

,,i '::1,i,

AppfruJ'bernoulli's equation bptitecn inlet and exit o-f th€ impeller of a centrifugal pump,
App l,,yrlg' Berno ulli' s equat ion bgtwecn inlet

strow-ihat the static pressure rise is given by:

P, - P, = 
*1"?, 

+ ul-u'o corec' gr l

where v, : velocity of flow at inlet

vr, = Velocity of flow at exit

uz = Blade velocity at exit

Fz = Blade angle at exit

p = Dens'ity of the fluid :' 
,

Pr = Static pressure of the fluid at inlet
'Fi* Static pressure of'the fluid at exit. ,ri"

c. e cei*ifigal pump deliver-s 50 litres/s of water against a total head of 24m when running at

1sgprpm. lfre vetocity- of"mw is maintained constant at 2.4mls and blades are curved back

"at
"hI lO' to the tangent'at'"outlet. fhe innef diameter iis half the outer diameter. If the

:::lli:trr:::::::: ,lri-, rri :::::'

","'qhanometric efficienc+ is 80%, dsfsrminf': 'i i:,i i) Bladeanangle at inlet i,ot i) Power

drtve the pump.

(08 Marks)

required to
(08 Marks)

a. Derive ur..$i*rrion for overall pressure ratio for a centrifugal compressor in terms of
::,i1t1 ^

impeller tiii\eed, slip, power input factor. and- isentropic efficiency. (10 Marks)

b. An axial itoi" .o*piesior of 50o/o reactron has blades with inlet and outlet angles with

respect to axial directffi''* 45o and 10o respectively. The compressor is to produce a

pr.rr,r.. ratio of 6:1d an overall isentropic efficiency of 85o/o when inlet static

iemperature is 37oC,, fhe blade speed and axial velocity are constant throughout the

.o*pr.rror. Ass.ilming a value of 200m/s for blade speed, hnd the number of stages required

if the work done''faCtor is i) Unity iD 0.87 for all stages. (10 Marks)
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