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Note: l,Answer any FIVE ful.l questians, c

Jq.*,

a. Define a Turbo machine.

b. fr:H;:1#i'i:1#Jffi'*XiTill1.*n,osor at 33.c md 1 bar press",. ffiH;il,
speed of air flow ttuofigh the stage is 1l0m/s. The compressq is one of SAVo reaction with
symmetric inl4"dfiif'"futlet velocity triangles, the inlet blade aryle b*ing 30o and outlet angle
50" with respebt to'tangential direction. Compute the absolute velocity at the rotor inlet, the
mean blade tip slieed and the temperature rise of the air is pas*ing through the stage.
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b. Indentify the followin--d b-"$Jgenerating oo po*.,e1',furbrsg Turbo machine ' 
(06 Marks)

i) Centrifugal compreffi q ii) Steam Turbine ii$4:*9fl'Utow*. (03 Marks)
c. Test on a turbine runnotrT.25m in diameter of 30nahead save 6e followine results :c. Test on a turbine 16nerT.25m in diameter of 30nphead gave tre following results :

Power developed.,,ffitw, Speed = l8Orpmj'disiharge = 2.?m3ls. Find the diameter, speed
and discharge rif flgunner to op€rate at a5ni-Kffiffd and give 14?2kW at the same efficiency.
What is ttras'pepifii speed of both the turbffi.Bf t07 Marks)
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Module-3 se- *'
f)erive the condition for maximum Utaae efnciency offf'single stage impulse steam turbine.

Further, show &at (tlu).* = cos'crr for symmetritatr bta0es with no friction in the blade

channels where il,r = Nozzle angle. $" 
* , 

- ' (08 Marks)

A single stage iupulse turbine iotor has a {iarnr$# of 1.2m.runni1e T lJIg]"Pm. 
The nozzle

angle"is t3i ghde speed rario is 0.42..m'e1qntio of relative ve.locp-'{fftutlet to relative

veio"iry at i1let is 0.9. The outlet angl"i.qff*he blade_is 3o less than$ffi inlet angle. Steam

flow rate is SKgls. Draw the velocity4ttiangles and find : ,,,. #

ii) Towerdeveloped $ff.q.,,;' #*i. (08Marks)iii) Blacte efficiency. ,lg;, . #,.

,..t.&;f 
* OR "&

Whar do you r:*ean by;pe,4pfuSunding of steam turbffidExRlain with the help of a schematic

diagram, a two tow p.#*ui" compounded impulse_fu#ine stage. (06 Marks)

Drisaturated #unq.ai t0U*r is supplied to q single rotor axial flow impulse turbine, the

"ond"rrr", 
press& being 0.5 bar. The nozzle"officiency is 94o/o and the nozzle angle at rotor

inlet is t8i to 6w&$f't*.i plane. fne rotofj'Ut&es are equiangular and move at a speed of
450m/s. I$als blade velocity coefficiBnf for the moving blades is 0.91, determine:

i) power -Whm for a mass flow rateof 1Kg/s ii) Rotor efficiency iii) Stage efficiency.
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Show that for aPelton wheel,tde maximum hydraulici.bfficiency is gi.venBj

l+KcosB. tr*et "\' q" -"
(t'l n ),** "t

b. A three jet Peffi;Eheel is requiredto,geni:rate 10,000 kW*lunder a net head of 400m.

rhe blade *nUffi[[;i;;ir 1i;ffi[dr*pt.tion in iativ"Ydil"ity over the buckets is 5o/o.

ii;i;;;"t;ii?ffi"t'"v is 8070, cv * 0'98 and speed ratio = 0'46' furd :

ij pi-rtt*rofeachjgt r*q- 
-''" ' 

-...,11'fu*

ii) ."tobJ flowrate in m3/s.i 1- u,ff, o

.',ilifention the

i)
ii)
iii)

Guide
Movin$

gle
angle at inlet and outlet.

a jet on the buckets.
ri..

&
..e.-

(08 Marks)

(08 Marks)

using Bernoulli's
is less than the

atmospheric
Following
Speed :3 Net Flead : l#0di, lnner diameter of the runner = 0.6 x outer diameter of

^ -.0,:,r2urr;. (06 Marks)
., .r..'to an nrqf,ald radral flow Francis turbine : Output : 15000kW,\

the runner, axial length ;o.f, the blade at inlet = 0.1 x colresponding diameter,

flow ratio = 0.15, hydrauliipfdciency : 8}oh,overall e'fficiency :85o/o, area blocked by the

blade thickness * 50/o oi'6iba of flow at inlet. Assume radial discharge at outlet and velocity

bf a Draft tube in a reaction hydraulic turbine

equation, show
.n, 

;:i..,

the pressure head at the inlet of the draft tube

of flow is eonsttrtt,,thrortrghout. Calculate :

runner at inlet and outlet
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Write a note on cavitations in centrifugal pumps.
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(04 Marks)

(09 Marks)

(07 Marks)

9a.
b.

c.

10 a.

b.

Derive an expression for the static pressure rise Stthgimpelb of a centrifugal pump with

OR jrlrt;w#:&

Explain the following
i) surging ii) c
An axial flow
Enty
Mean blade
rotational = 18000 rpm
blade hei bntry = 6cm,
B

sketches: ##-i
{ion- T*,'i

Axia ity = t80nr/s, mechat&@
,.11 ',$i) Blade angle at rotor inlet * {a

ii) Powerrequired to ari;ffijcompressor 
e"1*-"q, * T's'ewT t'm, s* ,r, * t&1,JF

r.,i i. Jsr,

i!l$Wn** 
,au.,... 

t 
$'t

'rr:f 9 ':

,q* * d.\, ,,s.ry{s*.M ,-e *P q"o, '" qh { s,.WT. {& W" I
'de"&*s '\

dSS!r.::'i:,i

s
4_

^e'drt"
€

d

\iP lil" w d
s ,d,&'&" \_dr i T:r ,@effi:ls

d &,# \.&\ * i," -.*" 
:v

"Mffi& -ro sf ,w"'
/e "_ a\t \i *th-ffi. " i Yw'r&a

@-"':
I - +m,.*qe"" ,':i.*Y'-qH 

b*A,{-r it.a
,+*t s'

-{
&

,&!*ffi+
&\_
"e.#h 

""*. _f

s

"ffi*
w".s

"{"
*xg.:tu#,

&#s& )'
3 of3


