g blank pages.

» appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractiéé,

Important Note : 1. On comple_ting your answers, compulsorily draw diagonal cross lines on the remainin
2. Any revealing of identification
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Turbomachij s

= (08 Marks)
b. A model of a centrifugal pump" absmbs SkW at a speed of liﬁﬂrpm Pumping water against
a head of 6m. The large gﬁ@fw type pump is required to pump water to a head of 30m.
The scale ratio of diameter is 4. Assuming some efﬁmency and similarities, find the speed,
power of prototype and:rat@ of discharge of prototype and model. (08 Marks)
c. For power gencratmg%i@dmachmes define :
i) Total —to — total efficiency "
ii) Total — to — ;taf‘f%efﬁmency

(04 Marks)

a. With ugé%mét)tations derive an expression for infinitesimal stage efficiency during
compressien process with an aid of T-S plot. (08 Marks)
b. An aircompressor has eight stages”of equal pressure@o 1.3. The flow rate through the
COmpressor and its overall efficiency are 45Kg/s aniSO% respectively. If the conditions of
air at entry are 1 bar and 35°C; determine,

i) State of air at compressor exit

ii) Polytropic efficiency: . (06 Marks)

c. Compare the turbomachme with posmve dlsp‘ﬁacement machm@s (06 Marks)
A ﬁ“ Moduile-2

a. Derive alternate form of Euler’s mj‘mnéf'équatxon and expiam the significance of each energy

N % (10 Marks)

component. & Y
b. Ata st@ﬁ%&f an axial flow 1mpt’~ff”%e turbine, the Izi“earf:blade diameter is 80cm and the speed
is 3000 rpm. The absolute vefoﬁy of the fluid atiinlet is 300m/sec and is inclined at 20° to
the plané of the wheel. Ifthewutilization factor i5°0.85 and the relative velocity at rotor exit is
_equal to that at inlet, détermine R m S
~=1) Inlet and exit bJadﬁ‘angles £
¢+ ii) Power outpuafo”% mass flow rate of IKg/sec (10 Marks)

a. Define deg&g @f reaction for Mlal flow machine. Prove that degree of reaction for an
axial ﬁow ‘device assummg constant velocity of flow is given by

R= —--~--~[Cot|31 + CotBLj mﬁm’ (10 Marks)

b. Ina turbme stage w1th“’“§’3‘0% reaction the tangential blade speed is 98.5 m/sec. The steam
velocity at the nggzle exit is 155 m/sec and the nozzle angle is 18°. Assuming symmetric
inlet and outlet velocity tnangles Compute the inlet blade angle for the rotor and power
developed by~th@ stage assuming a steam flow rate of 10Kg/sec. Also find the utilization
factor. & (10 Marks)

55*%
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2 ¥ &
nbmax =C0s a’l %" @
— {"“%%%
Assume v, =V, and B = B2 Y (10 Marks)

b. The following particular refer to a stage g;{ma‘%@son’s steam turbine<The mean diameter of

the blade ring is 70cm, the steam veloeity 4t the inlet of moving blades is 160m/sec, the

outer blade angle of moving blade B, is°20°. The steam flow through'the blades is 7Kg/sec,
Speed 1500rpm and n is 0.8. Draw the velocity diagrams and find the following :
i) Blade inlet angle {3,

ii) Power developed in the stag e,@; L4
iii) Available isentropic enthalpy drop. L (10 Marks)
. oR &7
a. Define and explain nezzle efficiency and stage efficiency. (04 Marks)
] i . :
b. With a neat sketeh, explain the velocity compounding. (06 Marks)

c. In a stage of animpulse turbine provided with single row wheel, the mean diameters of the
blade ring.is*80cm and the speed of rotatien is 3000rpm. The steam issues from the nozzle

with a velocity of 300m/sec and the nozzle angle is 20°. The rotor blades are equiangular and
blade velogity coefficient is 0.85.What is the power deyeloped in the blades when the axial
thruston the blade is 140N? £ 37 AR (10 Marks)

o V
Module-4: =~

frictional losses with the help of velocity-triangles. 5 CMRIT K

a. Derive an expression for force, power g_;m%meéﬁciency of a Pgltoﬁ_turbine. ,assumi-ngv-no

s turbine net he@da“l%“:%m, SpesflGANOREN, 560837

the thickness of vanes occupiqs;a%@%wa the circung:féfi;é;atial area of the runner and discharge

is radialat-outlet. Determine. ~_~ e
i) Guide blade angle . &

i) Runner vane angles at.inlet and outlet ..

_iii)’ Diameters of runner at inlet and outlet+ ™
Width of the W%%@ at inlet &) ! (10 Marks)

A% OR
a. Draw theicross sectional views=of a Kaplan turbine and explain its working with a neat
sketches of velocity triangles at inlet and outlet of Kaplan turbine runner. (10 Marks)

b. A three — jet Pelton wheel is required to generate 10,000kW under a head of 400m.
The blade angle at outlet.is 15° and reduction in relative velocity over the bucket is 5%.
If the overall efficiency is 80%, C. = 0.98 and speed ratio = 0.46. Find
i) Diameter of jet
i) Total flow in'm’/sec
iii) Force exerted by a jet on the buckets (10 Marks)

2 0f 3
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Module-5 s
Applying Bernoulli’s equation between the inlet ant?@t‘“ﬁf the impeller of a centrifugal
pump. Show that the static pressure rise is given by, %‘%@;@

(P> —Py)=p/2 [fo +U§ — foCo sec’ B,] 3%
Where, vfi = Velocity of flow at inlet o= N
vf, = Velocity of flow at exit e .
B, = Blade angle at exit & A=
uz = Blade speed at exit % ’ B
p = density of fluid g ™ (08 Marks)

P, and P, = Static pressure at mle?@ndﬁmt
The outer diameter of the nnp%@’ a centrifugal pump 13“210&11 and width of the impeller
at outlet is 5cm. The pump isaunning at 800rpm and 1s Wo"filmg against a total head of 15m.
the vane angle at outlet is 40° an¢

1) Veloclty of ﬂow at guﬂet

(08 Marks)
Explain the phemmlenon of surging in comp SSOr. (04 Marks)

i) Sh"p and slip coefficient “”‘”“ﬁ:;:w A~
i) Energy transfer é '
iii) Power input factor < ..
iv) Overall pressure ratio™
v) Loading coefficient” L P (10 Marks)
A 4 —stage centnfugal pump has unp@’ﬂ%m “each of BSCm%ﬁ’tameter and 1.9cms wide at
outlet. The outleWe angle is 49° and vanes occupy 8% of the outlet area. The manometric
efficiency 1s &4%% and overall eﬁig.»wn(?yﬂs 75%. Detemmme head generated by the pump

when running at 900rpm dlschargl%“ﬁ litres/second: ATéo determine the power required.
(10 Marks)
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