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B.E/B.TECH. DEGREE EXAMINATIONS, APRIL/MAY —2011
REGULATIONS 2007

THIRD SEMESTER
ME 1202 — FLUID MECHANICS AND MACHINERY
MECHANICAL ENGINEERING
(Common to Aeronautical Engineering, Automobile
Engineering)
Time: Three Hours Maximum:100 marks
ANSWER ALL QUESTIONS

PART—A (10x2=20 marks)

1. Define (i) dynamic viscosity (ii) surface tension

2. The pressure intensity at a point in a fluid is given 3.924
N/cm?2. Find the corresponding height of fluid when fluid
is (i) water and (ii) o1l of specific gravity 0.9.

3. Calculate the velodity of following stream functions at a
point (2,3) 7 =3x%y —~ vy

4.  The diameter of a pipe at the sections 1 and 2 are 10 cm
and 15 cm respectively. Find the discharge through the
pipe if the velocity of water flowing through the pipe at
section 1 is 5 m/s. Determine also the velocity at section 2.

5.  What is Hagen Poiseuille’s formula?

6. What are the significants of Moody’s diagram?
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11.

Write the difference between impulse turbine and
reaction turbine

In a hydro-electric project in proposed to develop 39730
kW. If Francis turbine with specific speed 395, water
available under head 15m and normal running speed of
150 rpm used, how many number of Francis turbine is
required?

How effects of cavitation can be reduced?

Draw indicator diagram of reciprocating pump and
indicate the processes.

PART-B (5x 16=80 marks)

(@ (@ In a 50 mm long journal bearing (12)
arrangement, the clearance between the
two at concéptric condition is 0.1 m. the
shaft is 20 mm in diameter and rotates at
3000 rpm. The dynamic viscosity of the
lubricant used is 0.01 Pa s and the velocity
variation in the lubricant is linear.
Considering the lubricant to be
Newtonian, calculate the frictional torque
the journal has to overcome and

corresponding power loss.
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Explain why in a capillary tube, the
meniscus of water is concave upwards
while meniscus of mercury is convex

upwards.

Or

The diameter of small piston and large
piston of a hydraulic jack are 3 cm and 10
cm respectively. A force of 80 N is applied
on the small piston. Find the load lifted by
the large piston when the pistons are at

the same level.

Determine the difference of pressure
between pipes A and B when connected to
an inverted U-tube differential manometer
containing oil of specific gravity 0.8 as the
manometric liquid. The pipe A conveys
water and a’ fluid of specific gravity 0.9
flows through the pipe B. The position of
manometric liquid in the manometer imbs
is as indicated in figure.l. If pr = 5 X 10*
N/m? and the barometer reading is 730
mm of mercury, find the pressure in pipe A
in meters of water absolute.

@

®

(10)

M525




[image: image4.png]Qi
Sparos

o

by =800m

K Oil Sp.gr 0.9

figure. 1

12. (a) Derive the Euler’s equation “of motion and (16)
Bernoulli's equation stating the assumptions
made.

Or

() Show that the power P developed in a water (16)
turbine can be expressed as

. )
P=pN3D5 4 B!PD ’ﬂ

B u JgH
where D and B are diameter and width of the
runner, N-speed in rpm, H-operating head, -
coefficient of dynamic viscosity and p -mass

density of liquid.




[image: image5.png]13. (@ (@) A laminar flow taking place in pipe of (12)
diameter of 200 mm. The maximum
velocity is 1.5 m/s. Find the mean
velocity and the radius at which this
occurs. Also caleulate the velocity at 4 cm
from the wall.

(i) Find displacement thickness for the (Y]
velocity distribution in: the boundary layer

2
given by K 2)— XJ , Where u is
U \6)\s

velocity at a distance y from the plate and
& is boundary layer thickness.

Or

(b) Three pipes of 400 mm, 200 mm and 300 mm (16)

diameters-have lengthg of 400 m, 200 m and
300 m respectively. They are connected in
series to make a compound pipe. The ends of
this compound pipe are connected with two
tanks whose difference of water levels is 16 m.
if co-eﬂici;ent of friction for these pipes is same
and equal to 0.005, determine the discharge
through the compound pipe neglecting first the
minor losses and then including them.

14. (a) A Pelton wheel of 1.2 m mean bucket diameter (12)
works under a head of 650 m. The jet deflection
is 165° and its relative velocity is reduced over
the buckets by 15% due to friction. If the water
is to leave the bucket without any whirl,
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determine (i) rotational speed of the wheel, (i1
ratio of bucket speed to jet velocity, (i)
impulsive force and the power developed by the
wheel, (iv) available power (water power) and
the power input to buckets. Take co-efficient of
velocity as 0.97.

Or

A Kaplan turbine working under a head of 20 m
develops 11772 kW shaft power. The outer
diameter of the runner is 3.5 m and hub
diameter is 1.75 m. The guide blade angle at
the extreme edge of the rumner is 35°. The
hydraulic and overall efficiencies of turbine are
88% and 84% respectively. If the velocity of
whirl is zero at outlet, determine 1) runner vane
angles at inlet and outlet at the extreme edge of
the runner and ii) speed of the turbine.

A centrifugal pump has a the following
dimensions; inlet radius = 80 mm, outlet radius
=160 mm, width of impeller at inlet = 50 mm,
vane angle at inlet = 0.45 radians, vane angle
at outlet = 0.25 radians, width of impeller at
outlet = 50 mm. Assuming shock less entry,
determine the discharge and the head
developed by the pump when the impeller
rotates 90 radians/sec.

(16)

(16)
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() () Write short note on main and operating (7)

characteristics of centrifugal pump.

(ii) Explain working of gear and vane pumps.  (9)
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