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

1 a. Define the following and glgeth,,
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emester B.E. Degree Examlnatlon, J une/J uly 2023
Fluid Machines

" Max. Marks: 100

Note' 1. Answer any FIVE full questtons, clgposmg ONE full questwn Jrom each module.
2. Missing data, if any, may be. iutably assumed. S

i) Dynamic viscosity
ii) Surface tension
iii) Mass density

iv) Weight densuy

(06 Marks)

b. Derive expresswﬁ“ for caplllary rise and fallin a 11qu1d (06 Marks)
c. A closed tank /s Ontains air, turpentine and: bromine as indicated in Fig.Ql(c). Determine
gauge pressure:at the bottom of tank. Afso express this pressure interms of mm of mercury.
Assume atmo§pherlc pressure as 103KPa. The specific gravity of bromine is 3.1 and that of

......

turpentm ,is 0.7. The air pressure }‘m:the top of the tank is measured as 25KPa vaccum. Also

V 25 K Pq(:vo caum)

oktom

(08 Marks)

2 a. Derive an,fexpressmn for Varlatmp, of static pressure with depth inside a static mass of fluid.

(06 Marks)
b. Derive expression for ﬂndmg pressure difference between two points using differential
manometer. % (06 Marks)

c. A shaft of diameter 400mm rotates inside a bearing of length 100mm with 200rpm. The
lubricant thickness is' 1.4mm, being used in the arrangement. The dynamic viscosity of
lubricant is 0.7 P"ﬁmsec Determine the torque and power required to overcome the viscous

resistance. (08 Marks)
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Module-2 e
Derive an expression for total pressure and location of center, of pressure for a vertically
submerged plane surface. (08 Marks)
A circulate plate of 2.5m diameter is immersed in waterdn such a way that the greatest and
least depths are 3m and 1m respectively. Determi e the ‘total pressure on one face and
location of center of pressure from free surface. 2 B ’ (08 Marks)
Determine the location of the centre of pressure %:Q‘r’a.mdam shown in Fig.Q3(c) using pressure

diagram method. Height of the water behind %m is 5Sm and width of the dam is 20m. Also
find the value of total pressure. e

L W

® ¢
"

| (04 Marks)
CMRIT LIpRARY

(04 Marks)

57t all points of intersection.
g (08 Marks)
b

In a 2 — D flow the velocity potential ¢ is given by, X[2y — 1]. Determine the velocity at
e the value of stream unction  at the point“P’. (08 Marks)

o Module:3” ¢

Derive Euler’s equation of motion and;then obtain Bernoulli’s equation. State the
assumptions andlimitation of Bernoulli’s theorem. gt (10 Marks)
A converging pipe of 0.3m diameter at’inlet and 0.15m diameter at outlet carries a water
flow. Inlet is 6m above datum ‘and outlet is lﬁmﬁ%)aﬁove the datum. Inlet pressure is
1.5 x 10°N/m’ and inlet velocity'is 5m/s. Determine the outlet velocity and pressure. Neglect
the losses. ‘sl (05 Marks)
250 LPS of water is flowing,! fi a pipe having diameter 0.3m. The pipe is bent by 135° with
respect to initial flow direction. Determinefhe.magnitude and direction of the resultant force

i
g

< on.the bend. Take water f:?essure as 392 4KP4. (05 Marks)
% - b E%!sizzuw‘}
‘OR

A 0.3m x 0 15m venturimeter i ‘fixed in a vertical pipeline carrying oil of specific gravity
0.9, the flow being upwards.*ﬁi;;\whe‘ difference between elevation of throat and inlet of
venturimeter.is 0.3m. The U ~ tube differential manometer shows a gauge deflection of
0.25m. Determine the oil flow rate in the pipe line and pressure difference between inlet and
throat. C4 = 0.98 and specific gravity of mercury is 13.6. Draw the necessary diagram.

L (10 Marks)
Briefly explain the working principle of orificemeter with a sketch. (05 Marks)
A sub-marine moves horizontally in sea and has its axis 15m below the surface of water.
A pitot tube is“placed in front of the submarine and along its axis is connected to the two
limbs of U-tube-containing mercury. The difference of mercury level is 170mm. Find the
speed of the‘Sub-marine, assuming specific gravity of mercury as 13.6 and that of sea water
as 1026w1th respect to fresh water. (05 Marks)

L 47 20f3
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Module-4
Derive an expression for discharge through a triangular notch (06 Marks)
Give various classifications of orifice and mouthpiece. (06 Marks)

A jet of water coming from an orifice of 25mm diameter un r a heat of 1.5m falls vertically

0.915m before it strikes the ground at a distance of A 288m measured horizontally from
vena — contracta. The flow rate is 102 LPM. Determi ethe hydraulic coefficients. (08 Marks)

OR ..
Derive expression for hydraulic coefficients of an orifice using Jet drstance measurement

method. (06 Marks)
Briefly explain :

i) Cipolleti notch

ii) Ventilation of notch. - (06 Marks)

A rectangular weir of crest lengtt 0. 5m is used to measure ﬂow rate in a rectangular channel
of 0.8m wide and 0.7m deep, Wa r level is 80mm above weir crest. Determine the flow rate
in the channel. Use ve1001ty oﬁ approach method. Cd = (.62. Consider one trial. (08 Marks)

Derive Darcy — Weis (08 Marks)

Briefly explain
1)  Major loss
ii) Minor loss ! :
1ii) Hydra‘ullé gradlent line (04 Marks)
The water is flowing in a pipe with Velomty 1.5m/s, having length 2500m and diameter
500mm. Find the rise in pressure “in the pipe of valve closed in : i) 25 seconds ii) 3 second.
Assume C = 1460 m/s. (08 Marks)

. OR
Briefly explain the term water hammer in plpes (06 Marks)

Derive an expressmn for pressure rise in a plpe when valve 1s gradually closed. (06 Marks)
ngths of 400m, 200m and

ma compound pipe. The ends
of pipes are c(mnected to two t Wlth a dlfference n Water levels of 16m. The friction
coefficient is 0:005 for all plpe etermine the dlscharge in the compound pipe by
neglectmg rmnor losses. s " (08 Marks)




