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(06 Marks)

rm of Euler's turbine equation and
(08 Marks)

Fifth Semester B.E. Degree Examina .20l8lJan.20l9
Turbomach

Time: 3 hrs. Max. Marks: 80
&"

.. :;:r ;li

Note: l. Answer any FIVEfull questions, cQaQsfuS ONEfull questionf,yfu,each module.
2. Use of steam table and thermoflyg&fnic data book perrnW
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2a.

3 a. With
disc

velocity trianffi
tce of each tgsn.d

derive the a

c. What are unit quant

ii) The actual c in total enthalpy
iii) The temperature

b.

fl;.l$rat at inlet, find iplEfuand exit rotor angHhr (08 Marks)**1s ffi\' u #
\1*;.. ; &._''+il:r,' \

**q F'* 5ftu' on
4 a. With the Fd,P hf inlet and outl@elocity triangles, show that the degree of reaction for an

-V
axial flow'ffimpressor, 4*= -Itltany, where Vu is axial velocity, 'u' is blade speed and

;;o,.Jih, U

tanTm
2

b. At affie of an impu is 0.75 m. Its rotational speed being

from a nozzle inclined at 20o to plane350S rpm. The abso

.u*€$,.whee1.is 275.n/gl!*r€ilization factord*ffi#e and relative velocity at rotor exit is 0.9 times

. 
(08 Marks)

b. The total power input at a stage in an axial flow compressor with symmetric inlet and outlet

velocity triangltry-{R = 0.5) is 27.85 kJ&g of air flow. If the blade speed in 180 m/s

throughout t$ffitor, draw velocity triangles and compute inlet and outlet rotor blade angles.

Assume:]td vbtocity component to be 120 m/s. Would you recoillmend this compressor?
(08 Marks)

#fl tof2
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Differentiate between a positive dffi
Four turbines of specific speffi(
turbine runs at 50 rpm and ffiffiq
of 1.73 m. Assumins each trgffine tof 1.73 m. Assuming ea$ tl,t

inKW. M'%.,

the mean blde dia



5a.
b.

6a.

7a.

b.

8a.

Module-3
Briefly explain velocity compounding of impulse turbine.

20o, the mass blade speed is 400 m/s. The blades are sl

kg/hr, friction factor = 0.8, nozzle efficiency : 0.9.fr

Steam issuing from a nozzle to De-laval turbine with a y of 1000 m/s. The nozzle rs

ical, the mass flow rate: 1000

thrust (iii) work done per kg of steam (iv)
late: (i) blade angles (ii) axial
(v) blade efficiencY. (10 Marks)

15MR54

(06 Marks)

b. A Kaplan turbine wo
*oo.i is 4 m and huQudi6meter is 2m. Tpffie bhde angletfu*re extreme edge of runner is

,#
are

different types of draft in hydraulic

(iD T f exit air (iii) Power input (iv) Power coefficient.

,|( ,$ t( ,f :f

2 of2

vr\ ,F ;'

rt functiofu*ofhraft tube arteffiffitth neat sketch, show
tr- I], *"

aulic ffiefstation. :tr- " (08 Marks)

ofaflffit-eveloped 7350 FW The outer diameter ofa head ofaflSffi"eveloped 1

2m. Tpffe bhde anglg

efficiqircg;*of turbine a&%30o. The hydrq$fm=;nd overall eff1ciefr9ylof turbine .ffiq% afi, 85% respectively. If
velocity of wpffi inlet is zero, th$ikddte.-ire: (i) Ruffi vane angle at inlet and outlet

(ii) Speed of turbine. t,*ru 
* (08 Marks)

*dtu. *"
\u, pPwvs "L;r*,"".'. * '&*ff #.:. :*tu, Module-S -"ry" 

*

9 a. Explain tffie following: *q; -' ry
1i)- ffips in series with iiml Sketch (ii) Fumps in parallel with neat sketch

fiiipavitation #*ifl (i& NPSH (08 Marks)

U.., n pump deliveqj&06*'lp* against ffiStnead of 20 m. Its speed is 1450 rpm. Inner and

#'=,"'ont.r diameter offie.iler are 120 mm 4ntf240 mm respectively and diameter of suction and

delivery pipe are&oth 100 mm. Determine blade angles Fl, 02, if the water enters radially.

Also find thq'hr$.t required to-ffijhre pump. (08 Marks)

ffik' Y 
oR

:::

10 a. Briefly explain the followiaq'frith respect to CF compressor :

(1) Slip coeffrcient (p).'*** (ii) Power input factor (y)

iiii) Surging 
'. ; *" (iv) Chocking (08 Marks)

j" -^^ tr /' l' 1- '-a ln I ^--^ 1---b. A CF cornpressor rrpning at 6000 rpm having an impeller tip diameter bf 101 cm has

following test ; mass flow rate = 25 kfls, static pressure ratio = 2.12, pressure at

inlet = 100 ture : 28C, mechanical efficiency = 0.97, furd: (i) Slip coefficient

,d

.i$:ii*ffi#S'

.+

,,"""'t-r,\"

The following data refers to a p&fuhr stage of a Parsoqs fEaction turbine. Speed of
turbine = l5O0 !pm, mean diam&i4f rotor = I rn, stagry#frciency = 0.8, blade outlet

angle = 20o, speed ratio = OkW"ri*e available isotro@thalpy drop, in tnt ttff,i;,,u".,
{"retr' # - (o8Marks)

* &fl Module-4 4 
.

i}q.::-nr. .lwFjl

Define the following t@#ns with respect to hydraulic ffibine:
(1) Gross head %* (ii) Effective heaY T (iii) Hydraulic efficiency
(iv; tvtectranical q&Sncy (v) Overalleff*i.19l^ ____- (08 Marks)

i double jet pg"ftqpkheet is required to g*kmate 7500 KW when the available head at the

base of noz7l6ft dOO rn The jet is deflffiehuthrough 165o and the relative velocity of jet is
reduced Uiv'''t X in oarsine over thfduckets. Determine: (i) Diameter of each jet

(08 Marks)


