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N Module-1 ) o\
1 a. Define a turbo machif\r{j_."wqh a neat sketch explain the pa[?z’:\gffa turbomachine. (06 Marks)

b. A pelton wheel is run ing-at a speed of 200 rpm ang {devglops 5200 KW when working
under a head 0f 220 m vb{t} {a‘r},gverall efficiency of 8(\)%;\/

i) Determine its unit speed, unit flow, unit power atidspécific speed.
ii) Find the speed, flow and poyer when its operdtihg Point changes to 2 head of 140 m.
Take Puaer = 1000 kg/m’. (e \"3\; ’ (10 Marks)
A9 \:7:,) . p /\),\\ v
7 OR *<O)
2 a. Define the term ‘infinitesimal’ sta\ge7 éfﬁﬁ;iﬁc'les of a turbine. Show that the polytropic
efficiency during the expansion proce§§ is given by
np = o871 SV (10 Marks)
(u)log (&) BSSAGD
r ¢ Pl (‘\'{y’,—»] NS .

b. Air enters a compressor at a sthfi‘(;?’;ﬁressure of "Ki:b(a\r{ a static temperature of 15°C and a
flow velocity of 50 m/s. At theeXit the static pressre is 3 bar, the static temperature is
100°C and flow velocity is 100 an/s. The outlet is | \rrf%Ei(/@q the inlet. Evaluate:

i) Isentropic charge in etithatpy &
ii) Actual change in entfialpy’
iii) Efficiency of con@@feﬁ;ﬁ% (isentropic efficiency) (06 Marks)
<fi o Module-2 R
3 a. Define the degn;ée(ib}ffﬁﬁ'éaction and show that the relationship betgéé’r{_\gtilization factor (€)
and degree of {8 ;i;?n (R) for an axial flow turbine is given by e
- ‘j_§_:>_ V2 ~
WD 4 2 s 2
i \/f}? 2RV /\{j 5 (08 Marks)

b. At nozzfe exit of a steam turbine, the absolute steam velocity is 300 m/sNTherotor speed is
150 né{/é‘y’,'é point where nozzle is 18° If outlet rotor blade angle is 3.5 1 $ 4 }n the inlet
bla ‘\a\n\gfe, find the power output from the stage for a steam flow r:}E 8.5 kg/s.

‘;slx\m;hg V., =V, find the utilization factor. Specify how you would alter the Bodhcgesign
(if;gi‘iittzat the utilization may become maximum under the given circumstances. (@&}Wf ks)
22NN o
Bt OR
4 a With the help of inlet and outlet velocity triangles, show that the degree of reaction for an

. A% .. . .
axial flow compressor, R = —2 cotf,,, where <y, is axial velocity, ‘u’ 1s blade speed and
u

cotf, = M where B; and P, are inlet and outlet blade angles. (08 Marks)
o
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=3 or diamet
-and the vane tip is radial at entry. The water leaves the draft tube with a velocity of 3.65 mys.
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‘ total power input at a stage in an axial flow compressor with symmetric 1,n71¢t ‘a\ﬁﬁ outlet
Y 8/1 triangles (R = 0.5) is 27.85 kJ/kg of air flow. If the blade spméé‘kg'rSJISO m/s
thteiighout the rotor, draw the velocity triangles compute inlet and outlet rg@ﬁ?biﬁde angles.

Assu ?\\é\\gdal velocity component to be 120 m/s. Would you recomm,egfd"’this type of
comprgssor? ’;fﬂ\‘//’ (08 Marks)
et NV,
7 IS
%‘&’ Module-3 A >
Briefly expl}\}é fessure-velocity compounding. AN (06 Marks)
e

One stage of*; gﬁiﬁlpulse turbine consists of nozzle and one ﬁ]}g\gf moving blades. The

nozzle is incllﬁéﬂ{a’t\, 22° to the tangential speed of bla@l{é@f\\ﬁi‘}’d blade tip angles are

equiangular and éﬁﬁ&‘l’toﬁ%". Using graphical method, or oﬂ;m‘(iih\se

i) Find the blade speg wdiagram efficiency by neglectingé{g\@@s. If the velocity of steam at
the exit of nozzle-is-660.m/s. AN

ii) If relative velocity C@éam is reduced by 15% ip.. fdﬁ‘;}fng through the blade ring, find

the diagram efficienc ‘a&ﬁa:}fqnd thrust on shaft w ’:‘&ade ring develops 1745 KW.

JENTAN (10 Marks)
N (OFP
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oy <) PRRY/ )
Show that i blade efficiency (7 {{‘};}:\is __feos’ay for 50% reaction

ow that maximum blade etfic errgyf,{gbla‘d{m} IS M (biade max) = > o
NN 1+cos”a,
. o NG

parson’s steam turbine. D (08 Marks)

In a Curtis stage with two rows of mp\yin jb ades the rotor are equiangular. The first rotor
has angle of 29° each while second rotar-has-angle of 32° each. The velocity of steam at the

x5

exit of nozzle is 530 m/s and blade coefficiéntsiare 0.9 in the first and 0.95 in the stator and

»

in second rotor. If the absolute v{gfof?‘i y7at the stage exit should be axial, find:
N o

i) Mean blade speed NN o

il) The rotor efficiency L f}gi J \‘};\:__ ) »
iii) The power output for a ﬂdvﬂ’rate of 32 kg/s. &= Q)\) (08 Marks)
V4 /// ,, S
Module-4 S

Show that for a rigité/
{+C,cosB,,
T]max = _————_f—"{/m‘/ ) e
2 S5 i
A propeller tu}’bﬁ@é‘;ﬁas an outer diameter of 4.5 m and inner dfa/’mef%: of 2m. It develops

20580 kW, wb?Sﬁ*rﬁnning at 140 rpm under a head of 20 m. The hﬂfﬁﬁﬁc efficiency is 94%

and overall }j&i’éncy is 88%. Find the discharge through the turbine ar;&-:guide blade angle

s '\‘) - ,/'_\\
n turbine the maximum hydf’%ﬁc} efficiency is given by

(& (08 Marks)

atinlet. A\ 1 75y (08Marks)
o S Ca
< (\4 OR QUL
DraW:neat sketch of different types of draft tubes used in hydel power statib‘ﬁﬁagjja explain
the h‘;\;;r)tion of a draft tube. “- (68 Marks)
Anipward flow reaction turbine works under a total head of 20 m. The inner a,iaﬁef is
,6 m and outer diameter is double that of inner diameter. The water enters at an angVIQ;Q‘f§§6

Calculate the speed of wheel and vane exit angle. Assume water leaves radially. What will
be the power developed if width at inlet is 7.5 cm? (08 Marks)
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P Module-5 Y
a. V) jfh neat sketch explain centrifugal pumps in series and parallel. Sy 206 Marks)

b. PBxplain the phenomenon of cavitations in centrifugal pumps. X7 (03 Marks)
c. A ceptr/ iﬁgal pump having outer diameter equal to two times the inner djgmet%(f and running
at 16@\%;1;, working under a head of 30 m. The velocity of flow th(gi\}glgigthe impeller is
constaﬁfflgzafis equal to 2.5 m/s. The vanes are set back at an angle ¢f4 0</at outlet. If outer
diameter -50,0m and width at outlet = 5 cm, calculate: S
i) Vane anglegbinlet, zj’,k\
i) Work do ,fr)@mpeller on water/second and Y
iii) Manometr1®g§§§§ncy.

N

(07 Marks)

AN

<//\\ OR

a. Define the following t%gn{*x&c\f centrifugal compressor: 1~y 3%
i) Slip factor g‘:
ii) Power factor
iii) Pressure coefficient N
iv) Surging W

b. A centrifugal compressor runnitig’a
has the following test data. N
Mass flow rate = 25 kg/s v
Static pressure ratio = 2.12
Pressure at inlet = 100 kPa
Temperature = 28°C
Mechanical efficiency = 0.97
Find: i) Slip coefficient

iii) Power output

(08 Marks)
impeller tip diameter of 101 cm

(08 Marks)
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