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4a.
::::,,

a. Define "infiriitesimal stage efficiency ofi#furbine.. Show that the polytropic efficiency
/^ \i h[]l

auangthe"&pansion process is giver* ro = -- 
\..11: ,, (10 Marks)

y_thl +lY [P'J

ffi f:,Xi#trjompressor, 
show that the overall effiEiencv is less than the t"*..110,il;1.,1b.

MslsIeZ',,
3 a. Define utilization ,factor und d.gr"" n. Derive the expression relating utilization

and degree of redt$tton. (10 Marks)
b. [n a turbine stdg$l,with 50%o reacio4:ffie.tangential speed is 98.5 m/s. The steam velocity at

nozzle exit is,riiS 
"Vr 

and the noiE1ei-*gle,is l8o.,Assuming symmetric inlet and outlet
velocity fiangl_es, com_pute inJet'Hlade angle of the .t l; and power developed by the stage,

assume.SEam flow 10 kgA. AISo find utilization fa:tdrid (10 Marks)

x i. ,.

,Fo1 
an inlet blade angle"of,',,45', blade speeffi bxit as twice of that at inlet and inlet whirl

2 + cotB"
wblocity of zero, prove that R = T for a radial outward flow turbine, where R is

degree of reactioui"lfiit Fz blade exi]angle. (10 Marks)
b. With the h*lp bf velocity triangle, show that the degree of reaction for an axial flow

Vq
compressor is R = 7f ttun p, + tan Br) where p1 and p2 are blade angles.

OR

(10 Marks)

.: Module-3
What is compounding of steam turbines? Explain any two of them with P-V curves.

(10 Marks)
.

In a Curtis stage,wifh two rows of moving blades, the rotor blades are equiangular. The first

rotor has an angle.of 29o each while the second rotor has angle of 32" each. The velocity of
steam at the exit"of the nozzle is 530 m/s and the blade coefficients are 0.9 in first, 0.95 in
stator and:,jn Second rotor. If absolute velocity at stage exit is axial, find:(i)Mean blade speed

(ii) Roto.f:efficiency (iii) Power output for flow rate of 32 kg/s

5a.

b.

ffiffiffi
Fifth Semester B.E. Degree Examination, Feb./Mar.2022

Turbomachines
Time: 3 hrs. r''' rr.''i' 'ru* Marks: 1oo

Note: Answer any FIVE full questionsr,,ehoosing ONE full question from each module.

h$iodule-l . "'', "'

Differentiate between a turbom d and positive displacement machine. (05 Marks)

Briefly explain the significancelbfspecific speed related to fluid machines. (05 Marks)
A pelion wheel is running at ditpied of 2b0 rpm and de:

under a head of 220 m,with::an overall efficiency of '80%0.
A pelton wheel is runningat dspeed of 200 rpm ar-rd,develops 5200 KW when working

iYo. Determine its unit quantities and

specific speed. Find the$eed, flow and powe-r when operating point changes to a head of
140 m. Take the d"qq-ity of water: 1000 kg/m3 . .,:::i:, (10 Marks)

i r, t:

!1r,. 'ri'. oR "':::'ri 
::::'::::i::

I of2
(10 Marks)
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Show that the maximum efficiency of a Parson's reacsion;turbine is

2 cos2 cr,11 where crr : Nozzle ang[e,,,=,:ii (10 Marks)'rru l+cos2cr,

In a single stage impulse steam turbine tlib,,,,,,,rfiean diameter of bladEs','is lm. It runs at

3000 rpri. The lteam^is supplied from ap'ode at a velocity of 350 a nozzle angle is

20.. The rotor blades are equiangpla,r. The blade fraction factgr;s'0.86. Draw velocity

diagram and calculate power develop,edif the axial thrust ts ll7 3^? Newton. (10 Marks)

, r;" ,,,;" ' . "i;"-'-"--i''t ( 
..

Draw velocity hiangles fo.]p&'F" wheel. Derive an expression for maximum hydraulic

efficiency ofpelton wheelin-ltrr{irs ofbucket velocity cbefficient and discharge blade angle.
(10 Marks)

A pelton wheel is to bu:,designed for a head of 60 tn;,when running at 200 rpm. The pelton

wheel developed 95$5,KW. The velocity of buckets is 0.45 times the velocity ofjet, Overall

efficiency is 0.85:and,coefficient of velocity is 0.98. Find diameter ofjet, diameter of wheel

.r,r-,- 
''i':'. 11 .. OR

Explaia;i*ib. functioning Kaplan tt+6$iqe with the help of'q.ectional affangement diagram.

Draw'':&velocity triangles for it;'-" ',, (10 Marks)

A Kaplan turbine produces 30,000.KW under a head,,cf11 i6 m. While ru:rning at 65.2 rpm
discharge is 350 #/r, tip diameter of runner is 7.4 m, hub diamete r 0.432 times tip diameter.

Determine: (i) Turbine effioiency (ii) Specific speed (iii) Speed r{o,*(lV) Flow ratio
(10 Marks)i,r,.,ll,..i',' .,:llrr.. 

l1l,:,,, 
.{

and number ofbuekets on wheel. (10 Marks)

Module-5
static pressu're rise in the impe,ller"of a centrifugal pump with

(10 Marks)

centrifugal
(10 Marks)

Derive an exprgsCIion for the
ve locity triangl3gtlu''
The outer diagretbr of impeller of a I pump is4.0 tm and width of impeller at outlet
is 5 cm. The pump is running a{ qp rpm and is wo.ffi against a head of 15 m. The vane

angle at'Suttet is 40o and manofueliiic efficiency is 7502. Determine:
(i) Velocity of flow at outlet
(ii) Velocity of water leaving the vane

.,(iit) Angle made by absolute velocity at outlei with direction of motion at outlet
(it) Discharge (10 Marks)

,:. ""t"'OR
10 .a. With neat s-ketqh.and velocity friangles, explain different vane shapes of the

compressor.
b. A centrifugal compressor running at 6000 rpm having an

has the following data:

impeller tip diameter of 101 cm

Mass flow rate : 25 kg16..' static pressure ratio = 2.12, pressure at inlet is : 100 kPa,

temperature = 28"C, r4echanical efliciency :0.97
Find: (i) Slip coefficieht (ii) Temperature of air at exit (iii) Power input
(iv) Power coeffiAflUnt (10 Marks)
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