SIR C.R. REDDY COLLEGE OF ENGINEERING
DEPARTMENT OF CIVIL ENGINEERING
ACADEMIC YEAR: 2017-18, I-SEMESTER
[I-INTERNAL EXAMINATIONS
Subject with code: Fluid Mechanics-1 CE 2105 Dt:21 -11-2017.
Class: II/TV B.E-Civil Max. Marks: 30 Time: 2:30 t0o 4:10 PM
Answer the following
Each question carries 6 marks 5X6=30M

1. a) A pipe of 1.2m diameter carrying 2.5m°/s of water is deflected through 90° bend. The
ends of the bend are anchored by the rods at right angles to the bend (one tie rod at each
end ) Find the tension in each rod. Also determine the resultant dynamic thrust on the
bend & the direction of this thrust.

(OR)
b) Derive the Darcy weisbach equation for friction head loss in a pipe.

»

~2. a) When a sudden contraction is introduced in a horizontal pipe line from 500mm
diameter to 250mm diameter, the pressure changes from 105kN/m? to 69kN/m”. If the
coefficient of contraction is assumed to be 0.65, calculate the water flow rate.
(OR)
b) Derive continuity equation in 3Dimensional Cartesian coordinate system.

2) A rectangular tank 6m long, 2m wide & 2m deep contains water upto a depth of 1m. It
is accelerated horizontally at 2.5m/s” in direction of its length. Determine (4M)

i)  Slope of the free surface

i) Maximum & minimum pressure intensities at bottom.
b) Define stream line & streak line (ZM)

tad

(OR)
¢) Derive Hagen-Poiseullie equation for laminar flow in circular pipes with
assumptions.

4. a) A liquid with specific gravity 2.8 & viscosity 0.8 poise flows through a smooth pipe of
unknown diameter resulting in a pressure drop of 80ON/m” in 2000m length of the pipe.
What is the pipe diameter if the mass flow rate is 2500 kg/hour? (4M)

b) Define velocity potential & stream function. (2M)

(OR) :
¢) Prove that the maximum velocity is equal to 1.5 times the average velocity for viscous
flow between the two parallel when the both plates are fixed across a section.

5. a) The x & y components of velocity in two dimensional incompressible flow are given
by U = 3x+3y, V =2x-3y. Derive an expression for the stream function. Show that the
flow is rotational & determine the angular velocity in the flow filed. (4M)

b) Define translation and rotation of a fluid element in motion. (2M)
(OR)
¢) What do you mean by equivalent pipe? Obtain expression for equivalent pipe.
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