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Dec.-23-0401
ME-404 (Turbo Machines)
B.Tech. 4th (CBCS)

Time : 3 Hours Max. Marks : 60

The candidates shall limit their answers precisely within the answer-
book (40 pages) issued to them and no supplementary/continuation
sheet will be issued.

Note : Attempt Five questions in all, selecting one question each
from Section A, B, C and D. Question no. 9 is compulsory.

SECTION - A

1. (a) A jetof water of 30 mm diameter strikes a hinged square
plate at its centre with a velocity of 20 m/s. The plate is
depleted through an angle of 20°C. Find the weight of the
plate. If the plate is not allowed, to swing, what will be the
force required at the lower edge of the plate to keep the
plate in vertical position. (5)

(b) Discuss in detail the turbine parameters such as gross
head, discharge, work done and efficiency. (5)

2. (a) A 147 mm diameter jet of water issuing from a nozzle
impinging on the buckets of a Pelton wheel and the jet is
deflected through an angle of 165° by the buckets. The
head available at the nozzle is 400 m. Assuming co-
efficient of velocity as 0.97, speed ratio as 0.46, and
reduction in relative velocity while passing through buckets
as 15%, find: (i) The force exerted by the jet on the
buckets in tangential direction, (ii) the power developed.

(5)

(b) Determine the power given by the jet of water to the runner
of a Pelton wheel which is having tangential velocity as
25 m/s. The net head on the turbine is 60 m, and
discharge through the jet water is 0.04 m%s. The side
clearance angle is 15° and take C, = 0.975. (5)

(a)

(b)

(a)

(b)

(a)

(b)
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SECTION - B
Write in detail, the difference between the Francis and
Kaplan turbine. (3)

The external and internal diameters of an inward flow
reaction turbine are 1.13 m and 0.4 m, respectively. The
head on the turbine is 22 m and velocity of flow through
the runner is constant and equal to 2.5 m/s. The guide
blade angle is given as 10° and the runner vanes are radial
at inlet. If the discharge at outlet is radial, determine:
(i) The speed of the turbine, (ii) The vane angle at outlet
of the runner and (iii) Hydraulic efficiency. (7)

Explain the reason of occurrence of Cavitations in turbine
and present the effects on turbine performance. (5)

Explain the criteria of determination of safe height of
installation for turbine. Why draft tube are used at the exit
of reaction turbines? (5)

SECTION - C

Derive and explain the head capacity relationship and
pump losses. (3)

The outlet diameter of an impeller of a centrifugal pump
is 400 mm and outlet width is 50 mm. The pump is
running at 800 r.p.m. and is working against a total head
of 15 m. The vanes angle at outlet is 40° and manometric
efficiency is 75%. Determine: (i) velocity of flow at outlet,
(i) velocity of water leaving the vane, (iii) angle made by
the absolute velocity at outlet with the direction of motion

at outlet and (iv) discharge. (7)
Write the effect of acceleration and friction on the indicator
diagram (pressure-stoke length plot). (5)

x [P.T.O.]



(0Z=2Zx01) "@uUign} UoOBaJ JO BAIND DlISLIBJORIEYD MBI
oouewopad auigin} MoJ JO SIO0JOB) JUBIBYIP BY) 8J8 JBYM
-sdwnd Bunesoidioas s/A [eBNJLIUSD Ul 8ouBIByIp ule|dx3
"2uIgJn} Siouel JO Uyojays melQq
‘dwnd [ebnjujuan jo sisjpwesed ubisep ay) uejdx3
£9qn} Jedp JO asn au} st JEYM
Zsauiqiny Ul s1ejeweled ubisap au) aie ey
‘auIgun) JO SJUBWAIS JuBJBYIP BN

vov-3an L4

‘sdwnd uoneosoidioal jo suoneddde ay) Sl

‘sdwnd ui uoneyAed ssnoasiqg

(a)
(e)

:Buimoyjoy auy uie|dx3

(uogsanp Aiosindwo)) 3 - NOILD3S

(€) ‘me| seb |eap!
ay) Buisn Jie Jo ssew jun Jad auop YIom a3y} aulwialed
'06°0 S! Aouaioiye uoissaldwod ay| "Bd) 00€ 01 0} WoJ
(47| = A) Jossaidwoo [eBnjuuad e ul passaidwod si iy

(2) ‘goueles|d
109|6u pue GZ'| = U aq 0} sabejs auy) yjog ui uoissalduiod
jo xapul aidosjhjod ayj awnssy ‘abejs 1ed %08
J0 Aouaioiya JUIBWNJOA pue %G/ Jo Aouaiolya [edlueyosw
‘s/w ¢ 8y} Jo paads uojsid e awnssy "10ssaidwod
ay) Jo 9)04}S pue ai0q ay) pue Jossaidwod ay} Aq
palinbas Jemod wnwiuiw ay} puy ‘Buljoodssul 813|dwod
Buiwnssy “Jeq g s! ainssaid Asenajep 8yl ‘wdd 062
JO peads B yim DG pue Jeq €L0°| e JIe JOo ulw/W ¢
yum sjesp Jossaidwoo e abeys om} Bunoe ajbuls v

(g) *J0ssaldwod
|ebnyuuao 1oj weibeip SH ul siojoej dis SNOLeA ure|dx3

() ‘suey

|eBny1uso JO S|IEJOp UONONISUOD Buyj uiejdxa pue meiq
a - NOILDO3S

(S) '1L0°0 = JOJOB} UONOL) BUWINSSY

-dwnd ay) Jo apis AJaAl@p 8y} Uo |9SSaA Jie ue Buly
Aq adid Asealjep 8y} ul uonouy Buiodsano ul paaes Jjamod
ay) aulwigleq ‘AjeAnoadsal ww Q) pue w Q9 ale adid
fianep jo isjawelp pue yibusl ay| ‘wdi Qg e ‘WH'S
UM USALP S|} pue Www QG JO 89)o4s pue ww 0Sg 0
1912welp Jobun|d e sey dwnd Buesoidioas Bunoe ajbuls v

vov-3N €



