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

USN 18ME43
Fourth Semester B.E. Degree Examination Dec.2023/Jan.2024
Fluid Mechanics
Time: 3 hrs. ! Max Marks: 100

M Mdu”le-l
i)  Specific volume
i)  Relative density, S
iil)  Kinematic viscosity
iv)  Compressibility, C..
v)  Shear stress. * (10 Marks)
Dynamic viscosity of* 011 used for lubrication between a shaft and sleeve is 6 poise. Shaft
diameter is 0.4m and Totates at 190rpm. Determine the power lost in the bearing for a sleeve

length of 90mm: Th:lckness of oil film is 1 2mm Determine the shear stress. (10 Marks)
OR

Deﬁne caplﬂary rise. Derive as expressmn for caplllary rlse of water in a tube of diameter d.

(06 Marks)

Define: and derive an expression for the Pascal law of static ﬂuid. (06 Marks)

A circular plate 3.0m diameter is' immersed in wat h that its greatest and least depth
below the free surface are. 4.0m and 1.5m respectlvely Determine ‘total force on the plate

and its location. (08 Marks)
Module 2 N
Define Metacentre and centre of Buoyance Explain cond 10ns of equilibrium for floating
bodies. Y (08 Marks)
A cylindrical buo‘y is 2m in diameter;2:5m long and weighs 2 2 metric tones. Density of sea
water 1s 1025kg/m Check the cond’rtlon of cylinder for floating. (12 Marks)
Obtaln an expression for (3) three dlmensmnal contmulty equation in Cartesian co-ordinates.
b (08 Marks)
~Differentiate between: «
#7%51) Steady flow: and unsteady flow.
"ii)  Rotation and Irrotational flow.
i)  Viscous agd Turbulent ﬂow A (06 Marks)
The stream function for a flow is given by y = 2xy. Determine the velocity at a point P(2, 3)
and find velocity potential function. (06 Marks)
Module-3
Derive Bernoulli’s equatlon for fluid flow and state the assumptions. (08 Marks)
With neat sketch, explain working of the venturimeter fitted in a pipeline. (06 Marks)

Determine the,\(velwf)city and discharge of oil flow in a pipe, when the difference of mercury
level in a differential u-Tube manometer connected to Pitot-tube is 100mm. Assume

coefficient of pitot-tube is 0.98 and specia] gravity of o1l is 0.80, diameter 200mm.
g (06 Marks)
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OR
For viscous flow through a circular pipe derive Hagen- Pmseuik (10 Marks)
For a plpeﬂow due to sudden enlargement of diameter of pipe from 240mm to 480mm,
kinetic head increases by 10mm. Determine the rate ‘of at flow in lit/sec. (10 Marks)

Explain following terms:
i) Boundary layer
ii)  Displacement thickness
iiij) Momentum thickness
iv)  Lift, drag. (10 Marks)
A man descends to the ground froin ‘an aeroplane with the help of a parachute which is
hemispherical having a diameter" f40m against the resistance’of air with a uniform velocity
of 25m/sec. Find the welghtl of the man if the weight: ‘of parachute is 9.81N. Assume
Cp = 0.6 and density of air is I 25kg/m’. e (10 Marks)
&

* m:g’ OR
List four Non- Dlmensmnal Numbers used in model 31m111tude and obtain relations for the
numbers. e “f‘ (10 Marks)
The frictional t(%que 4\ of a disc of dlametﬁij rotating at a speed ‘N’ in a fluid of viscosity

M’ and denslty p in a turbulent ﬂow f’§ glven by T=pN’D’ f ( Sé ) Use dimensional
p

e gy ¢
analy51s method PN (10 Marks)
- ;,ﬁa :;:% S
Module-5 | -

Derive relation for veloc1ty of sound in compressfbi% uid flow at ad"abatlc conditions.

- f,  w i (10 Marks)
Explain the terms:
i) Subsonic flow 2 W (05 Marks)

A projectile travels in air of pressure 10 [04N/cm?® at 10°C with speed of 1500km/hour.

Determine Mach number and Mach angle Assume K = 1.4/R = 287)/kg K (05 Marks)
«MA

Obtain %1 expressmn for sta%gaﬁﬁp pressure in comgr6251ble fluid flow. (10 Marks)

Explam the necessity of CFD ““a;;td list the apphcatlons of CFD. (10 Marks)
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