50, will be treated as malpractice.

. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 =

Important Note : 1. On completing your answers. compulsorily draw diagonal cross lines on the remaining blank pages.
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\V N{lte 1. Answer FIVE full questions, selecm’ 18
¢ "?’j»r> at least TWO questions from each fpartx’
[} (‘:\2 Use of Thermodynamic data (u(! Qa ok is permitted.
a PART - A O\
Define turbo machmés\ G‘wq at least 6 different class1ﬁcgt10?@ fturbomachines. (08 Marks)
Define specific speed ofp p{m\nps Show that specific speed of pump is given by,

N, = _Ne ’/ R <\ 2) (06 Marks)
H/ 3 \ 1\
A turbine model of 1 : 10 deve]bps/Q 0kw unde;g a ead of 6 m at 500 rpm. Find the power
developed by the prototype under & f%Ead of 4Q mw Iso find the speed of prototype and its
specific speed. Assume the turbme\é /e;mles tg ‘remain saime. (06 Marks)
g '
For power generating turbo machine (def' ne, (i) total-to-total efficiency (ii) total-to-static
efficiency. (04 Marks)
With the help of h-s diagram, show that tl;e p}el}qgt factor in a multi stage compressor is less
than unity. R\ /\(‘ J (06 Marks)
Air flows through an air turbine wl"\“rg 1ts stagnatlpn pressure is reduced in the ratio 5 : 1 the
total-to-total efficiency is 80%. Thgair flow in gfk,g,/s If the total power output is 500 kW,
find (i) inlet total temperature /; (1i) actual exit tgtﬂegnpe:ature (iii) actual exit static
temperature if the flow velom{yqs 100 m/s (iv) total: ty -static efficiency. (10 Marks)
7 K o
Derive alternate form of* Eule/:; s turbine equation and explam the significance of each energy
component. /{ ™ " i) (10 Marks)
The velocity of ﬂuld ﬂbw/from the nozzle in an axial flow lh‘lle]S(} turbine is 1200 m/s. The
nozzle angle is /h‘: the rotor blades are equiangular and th/é/,eror tangential speed is
400 m/s, find : K% & lie rotor blade angles, (ii) The tangent:;lffprce on the blade ring

(iii) Power outp \ (iv) Utilization factor. Assume V V ,:) / (10 Marks)

Q\? = / )
Define dfeé\eé‘bf reaction for an axial flow machine. Prove that degrecf,g\f sieaction for an
axial ﬂ W, dg ice (assuming constant velocity of flow) is given by, \‘”

o5
tM & =] r@o Marks)
U tanf3, x tanf3,

Aﬁ axidl flow compressor of 50% reaction design has blades with inlet and outlet angles of
C 44‘* and 13° respectively. The compressor is to produce a pressure ratio 5 : 1 with é§1 overall
\i\entroplc efficiency of 87% when the inlet temperature is 290 K. The mean blade spe%diand
axial velocity are constant throughout the compressor. Assume that blade velocity is 180 m/s

and work input factor is 0.85, Find the number of stages required and the change of entropy.
(10 Marks)
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Wha% is the necessity for compounding steam turbines? Discuss any t\&fo\ Ethods of

co fpo)undmg with neat sketches. (fv V' (10 Marks)

Steam- ISSl es from the nozzle of a Delaval turbine with a velocity of 100(} m,)s The nozzle
angle\i§\>0\and the mean blade velomty 400 m/s. Inlet and outlet angle@ ale equal Mass of
steam ﬂ(}‘ymg through the turbine is 1000 kg/h. Calculate (i) Bladg- angies (i) Relative
velocity of bt\yam entering the blades. (iii) Axial thrust (iv) Powel“cle‘fe!oped (v) Blade

efficiency. A;;(u/?e K=10.8. (‘\\\O/ (10 Marks)
Explain the funét}oﬁs\of a draft tube in a reaction hydraulic tur bmi (04 Marks)
Draw the inlet and- Qutlet velocity triangles for a Pelton wl}eeR\ rive an expression for the
maximum hydraulic ¢ /ﬁcjlgncy of a Pelton wheel in terms® bueket velocity co-efficient and
discharge blade angle\;' AN Y (08 Marks)
A Kaplan turbine develdp's(\]() MW under an effectiv !1e}?)f 8 m. The overall efficiency is
0.86, the speed ratio is 2 OOfaB the flow ratio is 0y \\'I e hub diameter is 0.35 times the
outside diameter of the whéch Pmcl the diameter an”@ \p ed of the turbine. (08 Marks)

(i)  Slip and it effects CRMEE L
(i) Cavitation, its effect and rem jz \C[t\ BANGALLY
(iii) Difference between manometri d*hhd NPSH. (10 Marks)
The outer diameter of the impeller ofa cen{ ifugal pump is 40 cm, and width of the impeller
at outlet is 5 cm. The pump is runniiig at+800>rpm and is working against a total head of
15 m. The vane angle at outlet s 0> {r{’ ﬁianometrlc efficiency is 75%. Determine
(i) Velocity of flow at outlet (ll)%\g oclty of"ﬁ/atei r leaving the vane  (iii) Angle made by

the absolute velocity at outlet wiﬁ direction qi,:,ljj/btlon at outlet. (iv) Discharge.

Explain the following, with reféren /0 the cent}nugal pump:

{\7 y (10 Marks)
"‘) (Af’ 2%
What is radial equilibr 1U}n<\m 9n axial flow compres; 12\Del ive an expression for radial
equilibrium in terms of ﬂQ Z CIty and whirl velocity- f u1d (10 Marks)
A centrifugal compressof Z s at a speed of 15000 rpr fand,dehvels air at 20 kg/s. Exit
radius is 0.35 m, relafi ﬁu velocity and vane angles at exit ar 460 m/sec and 75° respectively.
Assuming axial 1nle_t and”inlet stagnation temperature and se}%r]at n pressure as 300 K and
1 bar respectivel; \u.ﬂ ulate : (i) the torque (ii) the power reduucd to drive the compressor
(iii) the ideal /hea eveloped (iv) the work done and (v) t]( (e\'lgxtotal pressure. Take
C,ofair=1. 0(}5“5 Tkg-K. (10 Marks)
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