Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages. "

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 21AU43
Fourth Semester B.E. Degree Exammatmn, Dec 2023/Jan. 2024
Fluid Mechanics and. Fluld Machmes
Time: 3 hrs. ' T:},(Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.
odule-1
a. Define the following:
1) Density
i)  Specific gravity
i)  Weight density
v)  Viscosity
v)  Specific volume
vi)  Surface tension. (06 Marks)
b. Define capillarity and also derive the expresslon for capillary rise. (06 Marks)
c. A verticalicylinder of diameter 180mm frotates concentrically inside another cylinder of
1 wlf"2mrn. Both the cylinders are 300mm high. The space between the cylinders is
filled with a liquid whose visco is unknown. Determine the viscosity of the fluid if a
torque of 20Nm is required to rotate the inner cylinder.at.120rpm. (08 Marks)

OR .

a. State Pascal’s law and prov: / (06 Marks)
b. Explain U-tube dlfferenttal manometer Wlth sketch and derive pressure difference in it.

. @ (06 Marks)

c. A circular plate 3m diameter is imm sed‘ in water in such a ‘way that its greatest and least

depths below the free surface are 4 1.5m respectlvelyw Determine the total pressure on

centre of pressure (08 Marks)

g Module-2

a. What are the conditions of'equilibrium of a floating and a submerged body? (06 Marks)

nethe metacentric height of a floating body experimentally? Explain

;1th sketch. . (06 Marks)

A solid cylinder of dlameter 4m has a height of 3 metres. Find the metacentric height of the

-cylinder when it/is ﬂoatmg in water with its axis vertical. The spemﬁc gravity of cylinder =

0.6. (08 Marks)
OR , .
a. List and explain the types of fluid flow. | k (08 Marks)
b. Derive the continuity equation for 3-dimension Cartesian co-ordinates. (08 Marks)
c. Define the terms: : -
1) Velocity potential function
i)  Stream function. (04 Marks)
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Module-3
Derive Euler’s equation of motion for 1deal fluid and hence deduce Bernoulli’s equation of
motion state assumptions made. ) (10 Marks)
A non uniform part of a pipeline 5m long is la1d' ta slope of 2 in 5. Two pressure gauges
cach fitted at upper and lower ends read 20 % and 12.5N/cm’. If the diameters at the
upper and lower ends are 15c¢m and 10c espectwely Determine the quantity of water

flowing per second. (10 Marks)
Derlve an expressmn for rate of ﬂow hrough venturimeter. (08 Marks)
Derive an expression for d1scharge over a trlangular notch or Weir. ‘ (08 Marks)

Determine the helght of a rectangular weir of length 6m to' be built across a rectangular
channel. The maximum depth of water on the upstream side of the weir is 1.8m and

dlscharge is 2000 l1tres/ S Take Cq = 0.6 and neglect énd contractions. (04 Marks)
Module-4
Derwe the loss of head due to friction in p1pes by using Darcy formula and Chezy’s formula.

(12 Marks)
An oil of spec1ﬁc grav1ty 0.9 and v1scos1ty 0.06 poise is flowing through a pipe of diameter
200mm at. the: rate of 60 litres/s. Find the head lost due to friction for a 500m length of pipe.
Find the pom ver required to maintain this flow. (08 Marks)

Prove that the maximum velocity ‘in a circular pipe for viscous flow is.equal to two times the
average velocity of the flow. (10 Marks)
Prove that the velocity.distribution for viscous ﬂow between two parallel plates when both
plates are fixed across a’ section. (10 Marks)

The efficiencyy .of a fan depends on densuy p, dynamic' iscos1ty u of the fluid, angular
velocity W, diameter D of the rotor and the discharge Q. Express m in terms of

d1men31onless parameters. Q. , = (10 Marks) -
Define snmhtude Explain types of similarities. (06 Marks)
Define t,(the term and explam '

1) Reynold’s Number (04 Marks)

X Der1ve an.expression for work done without clearance, when the compression is polytroplc e
. ) (08 Marks) - -«

ose of multistaging in reciprocating compressors? (04 Marks)

Sketch a layout dlagram of centr1fugal pump and explam its working pnnmple (08 Marks) =

What is the p
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