
Code No. 5182 / O

FACULTY OF ENGINEERING

B.E. 2/4 (M/P) II-Semester (Old) Examination, December 2012

Subject : Fluid Dynamics
Time : 3 Hours Max. Marks: 75

Note: Answer all questions of Part - A and answer any five questions from Part-B.

PART – A (10x2.5=25 Marks)

1. A plate is moving on a fixed plate with a velocity of 500 mm/sec. The gap between
the plates is 0.02 mm. It requires a force of 0.2 kgf/m2 to maintain the speed.
Determine the Dynamic viscosity of oil between the plates.

2. Define flownets and state its importance in fluid mechanics.

3. With the help of neat sketch state the graphical representation of Bernoulli’s
equation.

4. A submarine moves horizontally in sea water (sp.gr.=1.03) below the sea surface. A
single hole pitot tube fitted at the front of submarine and parallel to its axis. The pitot
tube is connected to U-tube manometer containing mercury. If the mercury level
shows 160 mm. Find the speed of submarine.

5. Distinguish between the manometer, and micro manometer.

6. What is Rotameter and state its working principle.

7. An oil of specific gravity 0.86 flows through a square pipe of 100 x 100 mm. The
dynamic viscosity of oil is 0.001 Ns/m2. If the rate of flow is 100 Lts/sec compute the
type of flow.

8. Explain the phenomenon of flow separation in Boundary layer theory.

9. Distinguish between Adiabatic flow and isentropic flow.

10. Define stagnation point and state its relevance in fluid mechanics.

PART – B (5x10=50 Marks)

11.(a) A shaft of diameter 74.90 mm rotates in a bearing of diameter of 95 mm and
length of 125 mm. The annular space between the shaft and the bearing is filled
with oil having coefficient of viscosity 0.16 stokes and specific gravity 0.90.
Determine the power in overcoming viscous resistance in this bearing at
1800 RPM. (5)

(b) Explain the detailed classification of flows with relevant examples and
differential equations if any in fluid mechanics system. (5)

12.(a) A two dimensional potential flow field the potential is given by  = 4x(3y-4),

determine the velocity at point (2, 3). Also determine the stream function  at
point (2,3). (5)

(b) From the fundamental derive Euler’s Energy equation and form it deduce the
Bernoulli’s equation. State the assumptions involved in deriving the
equation. (5)

13.(a) From the fundamental derive momentum equation. Explain each term in the
equation. Also state the important applications of this equation and define the
terms Momentum correction factor and Energy correction factor. (5)

(b) A venturimeter is installed in pipe line of diameter 200 mm. The throat and inlet
pipe diameters are in the ratio of 1/3. Through this venturimeter oil of specific
gravity 0.8 flows. The pressure in the pipeline is 97.5 kN/m2 and vacuum in the
throat is 200 mm of mercury. If the differential head lost between gauges is 5%,
find the flow of oil from the pipe. (5)
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14.(a) Derive Hagen-Poiseuille’s equation for frictional loss in pipe and state the
assumptions.

(b) An airfoil has planform area of 10 m2 and travels at 200 km/hour in air of mass
density 1.2 kg/m3. If the lift and drag coefficients at a particular angle of attack
are 0.8 and 0.005 respectively, calculate (i) Lift force  (ii) Drag force
(iii) Resultant force.

15.(a) Air mass of 5 kg expands from critical state p1=900 kPa (abs) and T1=220oC
to final state of 160 kPa (abs). Find the initial volume, final volume,
Temperature and work done in (4)
(i) Isothermal expansion     (ii) Isentropic expansion
Assume K=1.40 and R=287 J/kgoK.

(b) Derive the expressions for stagnation pressure, stagnation density and
stagnation temperature using standard notations. (6)

16.(a) Derive the general continuity equation for 3-D flow in Cartesian coordinates and
state the assumptions. (5)

(b) State the significance of (5)
(i) Bourden gauge    (ii) Micro manometer

17.Write short notes on the following: (10)
(a) Impulse momentum equation
(b) Moody’s diagram
(c) Mach cone and Mach angle
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