[image: C:\Documents and Settings\Administrator\Desktop\scan0001.jpg]
[image: C:\Documents and Settings\Administrator\Desktop\scan0002.jpg]
[image: C:\Documents and Settings\Administrator\Desktop\scan0003.jpg]
image1.jpeg
Registration No. :

Total number of printed pages — 3 B. Tech

PCME 4201
Third Semester Examination — 2012-13

FLUID MECHANICS AND HYDRAULIC MACHINES

Full Marks —70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10
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A soap bubble is formed when inside pressure is 5.2 N/mm?2 more than the

atmospheric pressure. If the surface tension is 0.0126 N/mm, find the

diameter of the bubble formed.

Define bulk modulus and compressibility of a hydraulic fluid.

Ice has a density of 910kg/m?®.Imagine you have a cube of ice, 10cm on a

side.

(i)  Whatis cube’s weight ?

(i)  What volume of quuid water must be displaced inorder to support a
floating body.

Differentiate between laminar and turbulent flow.

What s flownet ?

List the causes of minor energy losses in a pipe line.

What do you mean by TEL ? How it differs from HGL ?

Define specific speed of centrifugal pump.

What do you mean by manometric efficiency and mechanical efficiency of

centrifugal pump ?

Define slip of reciprocating pump.
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Classify the fluids on the basis of viscosity. 4

A cylinder of 150mm radius rotates concentrically inside a fixed cylinder of
155mm radius. Both cylinders are 300mm long. Determine the viscosity of
the liquid which fills the space between the cylinders if a torque 0.98 N-m is
required to maintain an angular velocity of 60r.p.m. 6

- Derive an expression for total pressure and centre of pressure point on an

inclined submerged surface. 6

A rectangular surface 3m (width) x6m (height) lies in a vertical plane.
Determine force and centre of pressure on the plate when its upper edge is
10 m below the water surface. 4

Derive the differential form of continuity equation in Cartesian coordinates.
()

The two dimensional stream function for a flow is WV = 9+ 6x—4y+7xy. Find
the velocity potential function (). 5

Derive the Bernoulli's energy equation from Euler’s motion equation,
mentioning the assumptions made in the derivation. 6

A 250 x100 mm venturimeter is provided in a vertical pipeline carrying oil of
relative density 0.9, the flow being upwards. The differential U tube mercury
manometer shows a gauge deflection of 250mm. Calculate the discharge of
oil, if the coefficient of meteris 0.98. 4

A main pipe divides into two parallel pipes, which again forms one pipe. The
length and diameter for the first parallel pipe are 2000m and 1m respectively,
while the length and diameter of the second parallel pipe are 2000 m and 0.8 m
respectively. Find the rate of flow in each parallel pipe, if total flow in the main is
3m?¥/s. the coefficient of friction for each parallel pipe is same and equal to 0.05.

(a)

10

Obtain an expression for the work done per second by water on the runner
of a pelton wheel. 6
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(b) A pelton wheel has a mean bucket speed of 12m/s and supplied with water
at the rate of 0.7m%s under head of 300m. if the buckets deflect the
jet through an angle of 160°, find the power developed and hydraulic
efficiency of the turbine. -4

8.  Acentrifugal pump running at 800rpm is working against a total head of 21 m. the
external diameter of the impeller is 48omm and the total outlet width is 60mm. if
the vane angie at outlet is 40° and manometric efficiency is 70%, determine

(i)  Flow velocity at the outlet
(i)  Absolute velocity of water leaving the vane.
(iif) Angle made by the absolute velocity at outlet with direction of motion

(iv) Rate of flow through the pump. 10
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