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10.

"Define meta centre.

Any missing data can be suii:ably assumed with proper justiﬁcatioils. '
Answer ALL questions. -

PARTA — (10x 2 =20 marks) 1

- Define weight density of a liquid. "~

State Pascal’s law.

‘With the help. of a sketch, shoiv the re}at_ionshif) between absolute pressure .
~ and gauge pressure. - '

Can there be flow. acrosé’ a stfeamline?r,Why? o

.State momentum principle.

Define momentum Thickness and Energy Thickness.

What is meant by Total Energy line and Hydraulic Gradient lilie in pipe flow? .

* Define the term dimensional homogeneity. -How is it attained in a fluid
"equation? . . : - S

Define the terms geometric similarity and kinematics similarity. -
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PART B — (5 x 16 = 80 malke)

Ata depth of 3 kum in the ocean the pressure is 80000 kN/m2, The spe01ﬁc
weight at the surface is 10.055 kN/m?. The bulk modulus of elasticity is

2.35.% 109 N/m2. Find the change in the specific volume specific volume

at that depth and the spemﬁc weight at, that depth . (16)
Or -

rExplam the followmg terms with neat sketches :

1) Surface tension. o @

(i) Continuum concept of system. : ' (4)

(iii) - Newtonian fluid and non Newtonian ﬂlud o o G

(iv)v Convective accelelatlon ' - B , (‘4)

() "An eqmlatel al t11angula1 plate of. 3 m side is 1mme1sed veltlcally in

“water. If one side of the plate commdes with ﬁee water sulface

“determine the total pleSS‘dle actmg on’ the plate and the pOSltl()n of

centre of pressure,. - - ... o o ®

(i) . . Explain the apphcatmns of U- tube d1ffe1ent1al manometels ()
_ | Or R

(i} The ‘veloeity potential function for a two-dimensional flow is given

"~ by ¢= x(2y ) Obtain the stream functlon w at origin. {8

(ﬁ) List various devices used for velocity 1 measmement of fluid. Explam L
) the working of any one dewce bueﬂy S 8.

The followmg date related to an 111(:hned ventm 1mete1
D1amete1 of the pipe line = 400.mm’ .
Inclination of the pipe line with the honzontal = 30°

Throat diameter = 200 mm

The distance between the inlet and thmat of the meter = 600 mm -

- Sp. gravity of oil flowing through the pipe line = - 0. 70
Sp. gravity of heavy U-tube liquid = 13.6

Reading (deflection) of the differential manometer = 50 mm ,
Determme the rate of ﬂow in the plpe line.. . 7 - (16)

. 0'1‘ 7
Two pa1alle1 plates kept 100 mm apalt have lammal ﬂow of 011 between
them with a maximum velocity of 1.5 m / Sec Calculate,

(1) The discharge per. metle width- e S (3)
(i) - The shear stress at the plates o S : 3
() The dlffelence in pressure between two points 20 mapart - (3)
S (i) The ve1001ty gradient at the plates and. . T (3)

(vy. The velocity at 20 mm from the plate. Assume v150031ty of oil to be

245p01se S _ - , S (D
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With' the aid of a neat sketch explam the charactersitics of the
boundary layer by considering a free stream approaching parallel to

“a sharp-edged, thin, smooth flat’ plate undel ZEro Pressure .
“gradient. . - : ' -(10)

A free stream of water has a velocity of 4 m/s and a smooth flat
plate with a sharp leading edge is placed in it. "Find the distance
from the leading edge where the boundary layer transition from

laminar to tulbulent flow occurs. Find aleo the tlnckness of the

_ boundaxy layer at that pomt Take p for wate1 1000 kg m=% and

,u—l cent1po1se - e o o (6)

Or

Consider a simple pipeline ta_lcing-off from a reservoir. The pipe has

a sharp-edged entrance at the reservoir end. It has a nozzle at the

‘discharge end. Dlaw neatly the HGL and TEL for the system

descnbed ' - o ()

Two reservoirs 1 km apalt are connected. by two plpes n pa1a11el '
. One is 300 mm in d1amete1 and the other is 200 min 1n diameter. If ‘

" the combined: flow is 1m3s7?, find the veloeity of ﬂow in.each pipe. -

Aeeume fr-mtmn factor _to be the same for both plpes. L . 7(1_0)

State and explain detaﬂ about Buckmgham s 7- themem (8

Check the dimensional homogeneity. of: the followmg common -
" equations in the ﬁeld of hydranlncs '

(1) @=Cd.a+2gl ‘and 7 , :
(2). | v=Cmi. - S SON Y _- . 8

, . Or |
What is a distorted model? How does it differ from are undistored -

model? Mention the advantages and dlsadvantages of distorted
models. . . . . B ' .(8)

A spﬂl way model built up” 1o a scale of 1/10 18 dlschalgmg water
with a velocity of 1. m/sec under a head of 100 mm. Find the velocity

. of water of the proto type if the head of water over the prototype is ' 7
5.5 metels - _ _ , : (8) BT
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