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$fl * Max. Marks:too
Note: Answer any FlVffi@questions, selectingq&

at least TWO qffibfus from each part. W
r a. Define turbomachines. Brieflysdkqffi.chines. *@ (06 Marks)

b. Define specific speed of purgffidw that specific speedffimn is given by,

*, =LF. M:$P- m* (o6Marks)

H4 r'%, W11+ .d}ry P:ff
c. Tests on a turbineruffir.zs m in diameter at 3hffiiread gave the following results, power

developed = T3Gmf speed is 180 rpm an(di$harge 2.70 rr.3lsec. Find the diameter speed

and discharge &rfrnner to operate at 45@ad and give 1472 kW at the same efficiency.
What is thefiqqpifiC speed of both the tu@? t08 Marks)

2 a. Show #ifu"ffiflu finite number of sSSSs for expansion the overall isentropic efficiency isgiveffiw dwtu ffiT I r,\,-'ll'@M no#&F",&" v6ffi de&d'\{%.: ,ffi&$ib
r& lY @\q sdq&. 
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of a three stagffi turbine is lm$w at the shaft coupling at an entry
of 1500 K TfuMal pressure ratrfficross the turbine is 11.0 and efficiency
pressure tffiilW 6ach stage is,{re$ame, determine (i) Pressure ratio of each8gyrffthe pressure rffiilW 6ach stige is{re$ame, determine (i) Pressure ratio of each

qa$ (ii) Polytropic $ffiency (iii) pryfass flow rate, (iv) The efficiency and power

;@achstage. Assrqfft =1.4, Cr =@03 zu/kgK [,"6, =9lolo. (l0Marks)

W* gqY *@
sggffitaae angles ffi;onsiderable effect in the analysis of a turbomachine?3 a. Why the di

Give reason$ \ _.im (04 Marks)Give reasop$ \ ffie\w (04 Marks)

b. Draw tfre $b*6aity triangles at uffidand outlet of an axial flow turbine when (i) R is -ve.
(ii) R=Q '(iii) R=0.{ {iv1 R=Ot (v) R>l.Discusstheenergytransferineach(ii) R=0 " (iii) R=0.{ {iv) R=01 (v) R>l.Discusstheenergytransferineach
case. qffi*ffitu (10 Marks)

Liquid water flows atffi#e of 31.5 kg/sec through a rotor of an axial flow turbine, where
inlet and outlet mea4_drHmeters are 18.5 cm and 20 cm respectively. The other datas are:

speed = 6000 rfu'Vr = 35 n/sec and is directed axially, Vz = 160 m/sec such that

oz = 30". Us|ffian inlet and outlet diameter find : (i) Torque exerted (ii) Vr, and V., .

sd
6r (06 Marks)

where m = nWdr of stages, P, ffis& ratio per stggep Io =stage effrciency, r : ratio of

ffi&
e" "*1r
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4 a. Defure degree of reaction for an axial flow machine. froffihlht degree of reaction for an

axial flow device (assuming constant velocity of flow)*iq*;ffiir by,

* = I+ [,unP, 
* ,uoP, l. W (ro Marks)

2U[tanB, xtanBr l ug1* 
*

b. At a stage of an impulse turbine, the mean roprft*iffineter is 80 crrr, its rpm is 3000 rpm. The

absolute velocity of fluid discharge from dffizle inclined at 20',;[o plane of wheel is

300 m/sec. If utilization factor is 0.85 arlffimive velocity at rotor@equals that at inlet,
ruqhd - 1i

find the inlet and exit rotor angles. Ah&mfpower for rir of I kg/ffi - (10 Marks)

5a.

," - ------- 
*.!-. " YP , tr (10 Marks)'rbmax l+cos2ct,' fud* ffib. Steam issues &om affiZH of a De-laval turb[ffifo,ith a velocity of 1200 m/sec. NozzleSteam issues &om axryffi of a De-laval turbtf&e-W{th a veloctty of 1200 m/sec. Nozzle

angle is 20'. Bladg .frffi is 400 m/sec. The inlffidnd outlet blade angles are equal. Mass

flow rate is 900 tfln""YCalculate : (i) Blade qng$s (ii) Relative velocities, if blade velocity
co-effrcient is % (iii; fangential forceqaMle blades (iv) Power developed (v) Blade
^ffi^:^*^., ., ^ Y fl ,m'lP t1o ttrrorlrs\

A\
efficiency. .q, .S w foryY (10 Marks)

-ffi" d-*/6 a. Draw t*fur<i$s sectional view of a{pfllan turbine and explains its working. Also sketch the

uenffitffKngles at inlet and o1pff- *4k (10 Marks)

b. A Peiffiwheel produces 15,50ffi under a head offi"m at 500 rpe. If overall efficiency
of the wheel is 84ol" Find: # w" -{l$mfl
of the wheel is 84%. Find:- drrr 

- 
,q* W ffi(il Required numtikof iets and diame&e&af€6ch iet. filY-(r) Required "uffioijets and diamegq*fB6ch jet. ffi(it) Number oflo1;;glwts. .- * *J "-*r

iiiil Tangential ffie exerted. m. ,* d

Assume : Jet ratiq= 45, Q = 160', 0 = ffi* -@--- --;]:* mw fl""\Assume: JetraffiEs, Q= 160", 

kW- *ffi 
(l0Marks)

7 a. What is cavitffi What are the cp&ffior cavitation? Qgplttin the steps to be taken to avoid

b. Draw th@ifferent types of caffiand label the pff (06 Marks)

c. The p@iametei bf tn. &ffifl.r of a centrr@i pu-p is 40 cm and a width of the

impffidt outlet is 5 cmffie$r.p is runningpt 800 rpm and working against a total head

Ilow atpunet. (

lociffit.outlet wi
*i. 

\qS6, r

%ffi.
hdnatrc dragrarn,

b.
for an axial
centrifugal

an axial flow compressor. Also sketch, the general
(10 Marks)

tlevelops a pres$re of 75 mm WG. It has an impeller
rpnr The blade angle at the tip is 39" and the width of the

a constant velocity of flow of 9.15 m/s and density of
efficiency, discharge, power required, stage reaction and

*****
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ffirire&

*m Vebcity of
v**3he absolute ve

8 a. With a neat
velocity trfi

diameter of 89 cm and ruffi#t?
impeller is 10 cm. As$fffryfflhs

1.2 kglnf , determinekffF.fan
pressure coefficient. p
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(10 Marks)


