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
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)ester B.E. Degree Examlnatlon, July/August 2021
Fluid Mechanics

\ 'Mtax. Marks: 80
Note: Answer any FIVE full questwns g

What is surface tension? Denve equatlon of intensity of pressure for (1) Droplet (ii) Bubble.

(05 Marks)
Briefly explain U-tube dlfferentlal manometer. Derive the expresswn for pressure difference
at two points using U-tube'differential manometer. ~ (06 Marks)

A tank contains water upto a depth of 2m and above it an oil of specific gravity 0.9 fora
depth of 1m. Find the pressure intensity:
(i) at the mterface of two liquids (i1) at the bottom of the tank. (05 Marks)

Briefly explain the condmons of equ111br1um of a floating body. (04 Marks)
A circular plate 3.0 m diameter having a concentric circular hole of diameter 1.5 m is
immersed in'water in such a way thatits greatest and least-depth below the free surface are
4m and-1.5 m respectively. Determme the total pressure and position of centre of pressure

on one face of the plate. (05 Marks)
Derive an expression for metacentnc height analytlcally e w (07 Marks)
Briefly explain different types of fluid flow. . ] . (05 Marks)
Derive expression for continuity equatlon for three dlmens1onal flow in Cartesian
coordinates. . ~ (05 Marks)

A stream function is given by y = 3xy; deterrmne

(i) Whether flow is possible

(i) Whether flow is rotational or irrotational ,

(iii) Acceleration components atapoint (1,1) v (06 Marks)

Derive Bemnoullis equation‘ﬁ'orn first principle. ¢ (08 Marks)
A horizontal venturiméter. with inlet and/throat diameters of 300 mm and 100 mm

, respectiveg' is used.tormeasure the discharge of water. The intensity of pressure is

130 kKN/m* at inlet'section whereas the vacuum pressure head at throat is 350 mm of

““mercury. Assuming that the 3% of head is lost between the inlet and throat, find the value of

coefficient of. dlscharge [C4l, and the amount of discharge. (08 Marks)

An oil of viscosity 0.1 Pa.S and relative density is 0.9 flows between two parallel plates
25 mm apart with a mean velocity of 1.8 m/sec. Determine:

() Maximum velocity -

(i) Shear stress at the boundary

(iii)) Loss ofhead in a distance of 10 m

(iv) Velocity at 5mm from the plate. (07 Marks)
Define Reynolds Number What is its significance? (04 Marks)
Sketch the shear.stress and velocity proﬁle across a section of a circular pipe, for viscous
flow. What are the expressions governing shear stress and velocity profile? (05 Marks)
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Briefly explain, with neat sketches that types of energy or head losses through pipe.
(06 Marks)

A horizontal pipe line 40 meters long is connected. to.a water tank at one end and discharges
freely into the atmosphere at the other end. For the ﬁrst 25 mts of its length the pipe is 15 cm
diameter and then its diameter is suddenly, enlarged to 30 cm. The height of water level in
the tank is 8 meters above the center of pipe. Considering all losses.of head which occur,

determine the rate of flow. Take = 0.01 for both the sections of the pipe) (06 Marks)
What do you understand by pipes in parallel? What are the characteristics of pipes in
parallel? { y (04 Marks)
Briefly explain about Boundary layer separation and methods to control it. (05 Marks)

A square plate of side 2m is moved in a stationary air of density 1.2 kg/m®, with a velocity
of 50 km/hr. If coefﬁc1ents of drag and lift are 0.2 and 0. 8 respectively, determine:

(1) Lift force e N (™ 3

(i) Drag force y

(iii) Resultant force and its direction '

(iv) Power required to keep the plate in motion. CMRIT UBRARY (06 Marks)
Briefly explain (1) Friction Drag  (ii) Pres'sure drag gaANGALORE - 500 G537 (05 Marks)

Briefly explam the following dunensmnless numbers and the1r applications:

() Reynolds Number Loy

(i) 'Mach Number & )’ Ay (05 Marks)
The capillary rise ‘H’ of a fluid of mass density ‘e’ ‘and surface tension ‘c’ in a tube of
diameter ‘d’ depends upon’ the angle of contact ‘0’ and acceleration due to gravity ‘g’.
Obtain an expressron for ‘H\’,usmg Buckingham 1t theorem in the fOIIOng form

== ¢|: o 0 } . " (06 Marks)

What 1s S1m111tude‘7 Bneﬂy explam the types of similarities betWeen a model and prototype.
. p (05 Marks)
Briefly explam the basic thermodynamic relations useﬁll for gases. (05 Marks)
Obtain- an express1on for velocny of sound for compress1ble fluid undergoing isothermal
process... (06 Marks)
Find» the velocity of bullet fired in standard air if the Mach angle is 30°. Take
g R .287.14 J/kgK and K 1.4 for air. Assume témperature as 15°C. (05 Marks)
. Bneﬂy explain about Obhque Shocks. ¢ (05 Marks)
Summarize the steps involved in CFD analysis. (07 Marks)
Write a note. on CFD applications. 37 (04 Marks)
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