50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 15MR54
Fifth Semester B.E. Degree Examlnatl n, Dec.2018/J an.2019
Time: 3 hrs. Max. Marks: 80

Differentiate between a posmve di%placement machine and turbo machine. (05 Marks)
Four turbines of specific spee 47627 SI units each insfalled in a hydel station. Each of
turbine runs at 50 rpm and sha iV“Aequally a total discharge, 0f260 m*/s available under a head
of 1.73 m. Assuming ea%h tu%r%{fne has an efﬁ01ency of 82 5%, find the power of each turbine
in KW. ~ (06 Marks)
What are unit quantltl ‘% Derlve expression for W fﬁower (05 Marks)

p OR . ,
Define mfmlterlmal stage efficiency or p“’()l)?troplc efficiency of a compressor and show that

Be
Y P

Total to total efficiency. f”or a power absorbmg turbo machine pandlmg liquid water of
standard density is 70%:.Suppose the total pregsme of water is mcreased by 4 bar, evaluate:

1) The isentropic change in total enthalpy:. ,

if) The actual change in total enthalpy * = - E
iii) The changesin-total temperature @f water (06 Marks)

for a compressor, n, = (10 Marks)

Module—Z AL
With necessary velocity trlangles derive the alte;nafe form of Euler’s turbine equation and
discuss ‘importance of each term.~ w3 (08 Marks)

At ahsfé*ge of an 1mpulse’“‘ turbine the mean blade dia is 0.75 m. Its rotational speed being
3500 rpm. The absolut; g%cny of fluid discharging from a nozzle inclined at 20° to plane

" o

of wheel is 275 ny/s. Ifutilization factor;%’i%p .9 and relative velocity at rotor exit is 0.9 times
Com that at inlet, find mlet and exit rotor angles (08 Marks)

l&f““: ’

_ tany, +tanvy,
" 2 i ;
The total power input at a stage in an axial flow compressor with symmetric inlet and outlet
velocity trlangles (R = 0.5) is 27.85 kJ/kg of air flow. If the blade speed in 180 m/s
throughout the-fotor, draw velocity triangles and compute inlet and outlet rotor blade angles.

Assume ax1a1 velocity component to be 120 m/s. Would you recommend this compressor?
(08 Marks)

tany (08 Marks)
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Module-3
Briefly explam velocity compounding of impulse turbine. (06 Marks)
Steam issuing from a nozzle to De-laval turbine with a vel y of 1000 m/s. The nozzle is
20°, the mass blade speed is 400 m/s. The blades are symmetrlcal the mass flow rate = 1000

kg/hr, friction factor = 0.8, nozzle efficiency = 0. 95. Cétlculate (i) blade angles (ii) axial
thrust (iii) work done per kg of steam (iv) power deveioped (v) blade efficiency. (10 Marks)

OR o, °
Define degree of reaction for a steam turbine 2 a%ild show that for a Parson s reaction turbine

(R =0.5), degree of reaction is R = (;,UJ[CU‘EBZ —cotf, ] £ a@ﬁ% y (08 Marks)

The following data refers to a pame»ular stage of a Parson’s teaction turbine. Speed of
turbine = 1500 rpm, mean diameter “of rotor = 1 m, stagemefﬁmency = (.8, blade outlet

angle = 20°, speed ratio = 0.7. Determme available 1sotropw enthalpy drop, in the stage.
{ (08 Marks)

U

Module-4 ©
Define the following texms w1th respect to hydrauhc turbme
(i) Gross head ‘ (i1) Effective head . 9, (iii) Hydraulic efficiency
(iv) Mechanical eﬁECIency (v) Overall efficiency (08 Marks)
A double jet pelton ‘wheel is required to generate 7500 KW when the available head at the
base of nozzle is 400 m. The jet is deﬂe“g;tedwthrough 165° and the relative velocity of jet is
reduced by 15% in parsing over the “buckets. Determine: (i) Diameter of each jet

,,,,,,,

(11) Total ﬂow (1i1) Force exerted by jets in tangent1a1 direction. Assume Mgen = 95%,

(08 Marks)

OR
What is a draft tube? What aré important functmn “‘ef draft tube anq*vvlth neat sketch, show
different types of draft tub&used in hydraulic p‘Qwer station. o M (08 Marks)

A Kaplan turbine working ‘nder a head of I+ %m .developed 7350 KW The outer diameter of
runner is 4 m and hqu,,.dlameter s 2m. Tg;e gulde blade angle atwthe extreme edge of runner is
30°. The hydral,%hc and overall efﬁmency of turbine are. 90% and 85% respectively. If
velocity of whirlat inlet is zero, then dﬁtemne (1) Runher vane angle at inlet and outlet

(i) Speed of tirbine. (! (08 Marks)
Module-5 ﬁi

Explam the following: d

§)) Pumps in series w1th n at sketch (i) Pumps in parallel with neat sketch

(111) Cavitation ‘e P (i) NPSH (08 Marks)

-A.CF pump dehvets 1&00 ,me against a/fotal head of 20 m. Its speed is 1450 rpm. Inner and
outer diameter of unpeller are 120 mm and 240 mm respectively and diameter of suction and

delivery pipe are oth 100 mm. Determme blade angles Bi, B, if the water enters radially.
Also find the power required to dﬁ\?e the pump. (08 Marks)

OR

Briefly explain the followmg with respect to CF compressor :

(i) Slip coefficient (u) (i1) Power input factor ()

(iii) Surging (iv) Chocking (08 Marks)
A CF compressor runmng at 6000 rpm having an impeller tip diameter ‘of 101 c¢m has
following test data; mass flow rate = 25 kg/s, static pressure ratio = 2.12, pressure at
inlet = 100 kP temperature = 28°C, mechanical efficiency = 0.97, find: (i) Slip coefficient
(11) Temperature of exit air (iii) Power input (iv) Power coefficient. (08 Marks)

&

* % %k %k ok
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