TURBOMACHINES (18ME54)
IAT-3
SOLUTIONS

Define Suction Head, Delivery Head, Static Head and Manometric Head with a neat diagram
for a centrifugal pump.

1) Suction Head (hg): It 15 the vertical heght of the centre line of the pamp above the
water surface in the sump. Thas hetghtic also called suction lift and 15 denoted as hs

&) Delivery Head (h g) Itizthe vertacal height betwean the centre line of the pump and
the water surface in the tank o which water 15 delivered . It 35 denoted a5 by

3) Static Head (M)
Static headis the vertical distance between the liquidlevel inthe sump and the delivery
tank Iris denotedby Hg, Thereforethe stanc head Hg =he +hy

N B h,d‘\"!ﬂ‘g

De)lvo:y tank Lavel
e i —
hy
H, _1._‘ -
he
48—:‘;;‘: :4‘ -——
R e R

anom Lyl; cod, c_‘_"_ﬂ‘)
- :I:}—:’s %:j;-'ml ox Fhe heod aaoml whih a mlm‘ﬁ.a.i

p=re - :MLJ“L;\' leses like Po)ional lres, ]ulmr lorea,

= abhe ey Hhen the
b 143 I‘f here O".c” ntt ‘0\‘::| l‘° ”“:?“ ‘M‘,.'u , H“
rano melric huad W \‘ﬂ" Bt
\t\ufa bz he n‘ﬂf!"tv ( Euley
) Hw = ﬁg,‘. .°m()°1’ul "3 :m‘n“tr

— e Head Lown in Phe pecp

Hm: Ug Vg ~ Head loss -



W 3
tlns hs v hd? hps + hEa T T‘*E_
!'1 F,mllr“'l :|"|t|:-.l1 I.-ﬁ'.-n. H l-.--:llr?.un I"I'-I'Il.
: f'lrhl'lhﬁln.:l H"I'I:J |-H-'| i l:1.hll1'u1.i-3 I-p.l....l
lh’dl L i ! II-LI'I-' ' :I_l.l-'ul.-ra F;rr__
Wy s Unleky oF «

Hm = P" -'F:—i

Iy B
Define i) Manometric Efficiency ii) Mechanical Efficiency iii) Voulmetric Efficiency iv)

Overall Efficiency for a centrifugal pump
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(11) YVohemetric efficemcy (Nyg)

Itis the ran s of asnount of water delivered by the deliw ery pope to the achual am ount

of waber enterimg the impeller Srough sechicn pipe. Das to leakages . all the =aker sacked
intothe mmpeller does nos pass throu gh the delmvery pape
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Derive an expression for Work Done for a centrifugal pump by drawing possible velocity
triangles for the same
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Explain minimum starting speed by deriving the expression for the same for a
centrifugal pump
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The velocity of steam at the exit of the nozzle is 440 m/s, which is compounded in an
impulse turbine. The tip angles of the moving blades throughout the turbine are 30°.
Assume loss of 10% in velocity due to friction when the steam passes over a blade ring.

Find the velocity of moving blades in order to have a final discharge of steam as axial.
Also determine the diagram efficiency.
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| “As we have to find out the langcntlal speed of ro‘ors for the axial discharge at last
W, we have to proceed from the 2™ stage by assuming a suitable length for U.
eassumed U= 3cm, Finally from Graph we get, V, = [3.6cm.

Also, V, =440 m/s =13.6 cm (" V,=440mis given)
. Scaleratio =1:32.35 i, lcm=3235m's
'ﬁflgénﬁal velocity of rotor (U)
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o U=3cmx 32.35=97.06m/s

From Graph :
(i) Diagram efficiency (y): AV, = 5TOms
2U(AV 1+Avu2) *
= ___,;“2————- AV, 204 B 1/s
1
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Answer all guestions
1.  Define Suction Head, Delivery Head, Static Head and Manometric Head with a neat [10] CO5 L1
diagram for a centrifugal pump.
2. Define i) Manometric Efficiency ii) Mechanical Efficiency iii) Voulmetric ~ [10]  CO5 L1
Efficiency iv) Overall Efficiency for a centrifugal pump
3. Derive an expression for Work Done for a centrifugal pump by drawing possible [10] CO5 L1
velocity triangles for the same
4.  Explain minimum starting speed by deriving the expression for the same for a  [10] CO5 L1
centrifugal pump
5. The velocity of steam at the exit of the nozzle is 440 m/s, which is compounded in ~ [10]  CO3 L3

an impulse turbine. The tip angles of the moving blades throughout the turbine are
30°. Assume loss of 10% in velocity due to friction when the steam passes over a
blade ring. Find the velocity of moving blades in order to have a final discharge of
steam as axial. Also determine the diagram efficiency.
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