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Apump running at 1414 rpm delivers 256 /ps af
water against a head of 16 m. The pump is of
the

(@) normal speed radial type

(b) double suction typa

{c) mixed llow type

(d) axial flow type

Two geomelrically similar purnps are runiing at
the same speed of 1000 rpm and lilting water
against the heads of 25 mand 16 mrespeciively.
First pump is having an impeller diameler of
300 mm. The impeller diameler of secont pump
shall be

fa) 192mm
€} 300mm

{b} 240 mm
{d) 469 mm

Which one of the follwing statements is correct?

{a) Reciprocating pumps ase less clficient than
cenlrifugal pumps.

{b) Delivery from & reciprocaling pump Is
pulsaling.

{c} Reciprocating pumps are suitable for large
discharges and smaller heads.

{d} For anegalive slip looccur, a reciprocaling
pump must have a coeflicient of discharge
less than unity.

A high efficiency pump is required lor low
discharge, high head and low maintenance cost.
Delivery of vater need not be continuous. The
purmp need nol run at high speed. Which ane af
the foflowing is lhe correct choice?

(@) Centritugal pump

(b Reciprocating pump

{€) Air lift pump

(d) Hydraulic cam
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Hydraulic Pumps

Which one of the lallowing statement is carrect? -

(a) Pumps operaling in series boost the
discharge wheseas pumps operaling in
parallel boost the head.

- {b) Pumps operating in paraflel boost the

discharge whereas pumps operaling in
series boost the hsad.

{c) Inbaih Ihe above cases here would be a
beoosl in discharga only.

{d) Inboth he abave cases lhere would be a
boosl in head only.

The function of an air vessel in a reciprocating
pump is lo oblain
(a) reduction of suction head
{b) rise in delivery head
{¢) continuous supply of veater at uniform rate
{d) increase in supply of water
Cavilalion parameler o is defined in terms of
NPSH (net posilive suclion head} and nel head
Has a=
INPSH H
@ g o) NPSH
NPSH

H
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The minlmum head across the impeller far the
delivery 1o commence is
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Theimpeller lips of a centrifugal pump have radii
of 10 cm and 30 cm. Delermine the minimurm
speed al which delivery will commence against
aslatichead of 15m.

(a) 330rpm {b} 460 rpm
(c} 580rpm {d) 646:pm
Discharge of a double acling reciprocating
pumpis
{a) LAN {b) 2LAN
LAN 2LAN
© % 9

vihere_ L = length of stroke
A = cross-section area of piston
N = speed of crank in RPM

Due 1o rotation of impeller of a centifugal pump

in liquid sutroundings,

(@) amomentum acls on the liquid

(b} a torque acts on the liquid in the same
direction of rolalion

(c) atorque acts on tha liquid in & direction
opposile (o the direction of rolating of
impeller

{d} justloss of energy alone lakes place

Daleclion of cavilation in hydro machinery can

be made

{a) ' by visual or photographic observations of
vapour pockets or bubbles on the runner
vanes

{b) by observalion and measurement of noise
andvibrations accompanying (he operation

" ol the machine

{c) bychange of hydraulic perlormance of the
maching

{d) by all ol \he above methods

Hydraulic losses in a pump may be due v
1. shockor eddy losses at he entrance 1o and
the exil from (he impeller

2. friction iosses in the impeller

3. friction and eddy losses inthe guide vanes
andeasing

Which of these stalements are corract?

(@ Bothlanu2 {b)Bothtand3

{c) Both2and3d (dj1,2and3
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Ina pump. the suction and defivery pipes are of
lhe same size and ave at the same level. Ata
given discharge, heloss of head between a point
Aonthe suction sideand apoint B on the delivery
sideis 3.0 m. I tha pressure at point Bis 120kPa
and the head developed by the pump is 10 m,
the pressure at paint A is

{1} 515%Pa {b) -7.25kPa

{c) -1888kPa {d) 29.37xPa

Acentilugal pump discharges 260 fires of water
persecond when running al 600 pm. The impelier
diemeter at the oul let is 80 cm, It develops 2
head of 15.3 m, What is the approximate

minimum slarling speed?
{a) 425r@pm {b} 450tpm
{c) 475rpm {d} S001pm

i the radius of cenlrifugal pump impeller:is
reduced from 10cm o8 cm, the head developed
by the pump will changa rom 10mto

{8} 9molwater

{b} B.1molfwaler

{c} 9.487 mofwater

{d) 11.11molwaler

Consider the following stalements:

1. A reciprocaling pump does not need
priming,

2. Acentrifugal pump can run al high speed.

3. Acentdifugal pump has high maintenance
castas compared lo reciprocating pump.

Which of these statemen/s is/are correct?

{a} only?l {b) both tand 2

{c) bothtand3 (d) Allol these ?

Pumps may be put in the increasing order of

specilic speeds as:

{a} conirifugal pumps, mixed liow pumps, axial
low pumps

(b} centrifugal pumps, axial flow pumps, mixed
flow pumps

{c) mixed HMow pumps, axial flow pumps
ceninfugal pumps

{d) mixed flow pumps. cenm{uga!gumps,amai‘
tiows pumps
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Which one o ihe {oliowing statement regardmg

reciprocaling pumpis correct?

{a) Friclion head is mainly reSpDnSible, {or
causing cavilalion in a reciprocaling pump
al the beginning of the suction slroke.

{b) Effect of acceleration pressure’on
reciprocaling pumps appears parabelicand
has the maximum effect al the mrddte of
the delivery stroke.

{c) ﬁ:rvesse&edmmaacce%eeakmheadmd
consequently reduces the effect of friction
head also.

{d} The maximum permissible suction lill i ina
double acting reciprocating pump is
independent of vapour prassure.

Consider Ihe lollowing statements relaled o

cenirifugal pumps.

1. Centrifugal pumps with blades {acmg
backward have fast runners.

2 Hultistage pumps have lwo or mfore

_ impsflers installed in series so thal the

discharge is increased.

a. D;mr;zpecemnlugaipumpsarecaﬂed
wrbinepumps

4. Awﬂnlugalp\mpmhnsingcharacnenshcs
is used when acluatl [ift is small and the
amount ol flow is conslant.

Which of these statements are correcl?

(3] 1.2and3

(b} t.2and4

€} t.3and4

{d} 2.3and4

Consider the lollowing statements relating to

centrifugal pumps.

1. In centrifugal pumps discharge is
proportional la speed of the impeller,

2. In cenirifugal pumps discharge is
proportional to the cube of the impeller
diameter.

3. Specific speed is a criterion for selection of
centrifugat pumps.

4. Cawitatien in cenlrifugal pumps ¢an be
eliminated by avoiding sharp bends,

{c) 2 Fandd
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lowgting veldgily in suclion pipe and by
lewering temperature,

Which of these stalemenls are correct?

(a3} 1.2and3 '

b} 1,2and4

() 1.3and4

Considar ihe {ollowing stalements:

1. Tré specilic spaed lor tutbine is inversely
praportional to H

2. Tne specilic speed for lurhine i ls inversely
proportional lo HY

3. The'specific speed for pumps is inversely
praportional o H¥

4, The specilic speed lor pumps js inversely
préportional 1o HY*

Which of these slalemenis are correct?

fa) landd

{b) 2and4

fcy 1and3

{d) 2and3

Asssrtlen (A): Inlet side of a pump is less

susceplible to cavilation damage.

Asason (R): Cavilalion occurs when the velogGily

is high and pressure is low.

(@} botk A and R are true and R is tho correct
explanationof A

{b) both A and R are trus but R is not a correct
explanation ot A

fc} Ais true bul A is false

(d) Ais [alse bul Ris lrue

Datermine the number of impellers required for
a multistage pump 1o lift 3840 liires per minule
of water against a lotal head of 80 mat a speed
of 720 rpm. Given that the fimiling N, for each
impeller is 720 units. :

{a) &
fc) 4

5
@3

m Hydraullc Pumps

1. {¢c)
11. (¢)
21. (a)

2. {b)
12, {d)

3. (b}
13. (d)
22. (a) 23. (d)

4. (b)
14. (a)
24. {b)

IZTELEULNER  Hydraulic Pumps

1.

(c)

The specific specd, !
_ WO 1414%256 _
er- = (15)0.75

Type of pump Specilic speed

300-900
900-1500

Slow speed radial flow

Medium speed radial {low
High speed radial flow 1500-2400
Mixed flow or screw lype 2400-5000

{c)

Axial flow or propeller lype  3400-15,000
(b) '

Equating head coellicients, we get
MDy NG,
V&R

D, = 1000 (xsm 240 mm
27 | Jo00

(b)

Stip = (Q, - O,) ,

Q,<0, o Cy»1
Il coelficien of discharge is more lhan ane.
negalive slip would occur.
{c)
Air vessel ensures continuous supply of valer
at a unilorm rate in a reciprecating pump, It
resulls in saving -ol work against friclion,
Percentaga of work saved during slroke in
{) single acting pump is B4.8%
(i) double acting purmp is 39.2%
The air vessels change the indicator diagram al
the reciprocating pump.

o1 i)
g

15 = {—aoaoz ~(0.10)

'

5. (o)
15. (¢}

6. (c)
16. {(b)

10.

a3,

24,

7.{d) 8.{(c}

18. (&)

9. (¢} 10. (d)

17. (b) 19, (¢) 20, (¢)

2% 15%9.81
(0.3 -(0.9%)
=60.65 rad/s
60w BOx60.65
2 T 2x3.44
= 579,19 = 580 rpm

{d)

For single acling reciprocaling pump,

LAN
sch _ LAN
Discharge, Q= 0
For double acting recipracaling pump, discharge
gets doubled
2LAN

Hence, Q= &

(d)

Inlet side ol a pump is more susceptible lo
cavitalion damags.

{b)

if H,1s the manomelric head devcloped by
each pump, then

)
N o= T
. m
Given, N, =7201pm,
N=720rpm
Q = 3840 litres per minule
=64 Ips = 0,064 m¥s
720 x V&4
720 = H, a4
(HF = 8
H, = 8)*"* = 16 m

80
. No_of impellers required = == 5



