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IVIIV B. E DEGREE EXAMINATION

Fn:st Semeater :

. Mechamcal Engmeermg
FLUID MACPINERY AND SYSTEMS
| (W e.f, adm1ttad batch of 2006 2007) -
: Tlme Th:ree hours - ‘_ i | Maxunum '70 marks |

Questmn No 1 is compulsory
AnsWer questsmn ONE and any FOUR from the rest.
: All questlons carry equal marits

Answer to questmn No 1 must be at one place

- A ‘ .(al)', Deﬁne the terms _
'(i)_' Impact ofJets
@) Jet pmpulstlons ,
s (b)  Differentiate between turbmes and pumps.
s | {c). 3-‘ ‘“Gwe the classxﬁcatmn of turbmes

i (d) - Define cavitation, What are the eﬂ'ects of
A cawtatwn" ' '

I',(e)" Dl_fferentlate between eingle acting- and
double agtingi ;éciﬁrocatmg pump. '



®  Define percentage of stop and negai!ve slip
in reciprocating pumps. :

(g) Define the term Hydraulic devices, name any'
three hydraulic devices. |

A rectangular plate welghmng 58.86N  is
suspended vertically by a hinge on the top

horizontal edge. The center of gravity of the plate
is 10cm from the hinge. A horizontal jet of water
2em diaineter, whose axis is 15cm below the hinge

‘impinges normally on the plate with.a velocity of

5-m/s. find the horizontal force applied at the
center of gravlty‘ to maintain the plate in its
vertical position. Find the corr espondmg velocity
of jet, of the plate is deflected through 80° and the
same force continuous to act at the center of
gravity of the plate. ' ' :

A jet of water having a VL]UC‘I’W of 36 m/s impinges
on a series of vanes moving with a velocity is 20
m/s. The jet makes an angle of 30° to the direction
of motion of vanes when entering and leaves at an
angle of 120°. Draw the triangles of velocity at

inlet and outlet and find

(a) The anglse of vanes tlpd so that water cnters
“and leaves Wlth\)ut gshocks ‘

(b) The work done por umt welght uf water
Lnt@rmg? the vanes

{¢) thmency.
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(a) Explam the dlfferenc,es between Kap}an.
turbine and propellar turbme '

(b) - The following data is related to pplton whell.
Head at the base of the nozzle = 80m ‘

Dlameter of the jet. = .I.OOmm
‘Discharge of the nozzlé -~ = 0.3m¥s

' k Power of the shaft .= 206 kw.
) _Power absor‘ned in mecham(,al |

- resistance iy te v W 4.5 kw,
Determme' a3 ‘

. (i)7_ Power k)st in nozzle ,
(ii) Power lost that due to hydrauhc
- resistance in the runner.

(a) hxplaln main chamcterlstac cuwes of a
: 'hydrauhc turbine.

(b)) A turbine dw;alops 9000 kw when ru*mmg at

500 rpm. The head on the turbine is 30m. If
the head on the turbine is reduced to 18m,
determine the speed and pnwer developed by
the turhme :

A eentrifugal pump discharges 0.15m%s of water

* against a head of 12.5m, the speed of the impeller

being 600 rpm. The outer and inner diameter of
rupellar are 500mm and 250mm respectively and

the vanes are bent back at 35° to the tanget at
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: emt If the ares of flow remams 0 07m? from mlet .
o outlet: Calculate

(a).

®)
©

Manometnc efﬁclenny
Vane angle at inlet -

< Loss’ of head at mlet to 1mpelier when the
_ dzsch&rge is reduced by “40%.. Wlth out

-changmg the apeed
@

Classify the remprocatmg pumps

A dcuhla actmg reclprocatmg pump, rumney
© at 40 Ipm is discharging 1.0m? of water per

minutes. The pump has a stroke of 400 mm.

_ The diameter of the piston is 200 mm. The - ‘
. delivery and suction heads are 20m and &m
- ‘respectlvely ‘Find. the shp of the pump‘-‘

A b requlred to drlve the pump .
. (=) »-T_Explam mth a neat sketch the workmg 3
T .pnnclple of hydraullc mt-ens:ﬁer AR R
‘(b) .. The water is supplied at’ ‘the rate. of_
... 0.02m%second from & helght of :89m to a

. *_hydraulic ram, which ‘raises 0.002m%s to a -
- height of 20m. From the. Tam, Detetmine

D Aubuission’s and Rankme 8 efﬁclencles of '

-the hydrauhcram
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