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| | - Assume su1tab1e data if found necessalsr

Answer ALL questxons

PART AH— (10 X 2= 20 marks)

1. -Deﬁne sur’faee tens1on.
2. Comp.ale gallge pressure and vacu'um pressure.
3 . What do you undelstand by Contmulty Equatlon‘?
4.- - Give the assumptlons maoe m the derivation of Bel‘lloulii’s eouetion
_ 5. What does Ha1gen Pmseulle equatlon 1efe1 t0? Also w11te 1ts equat1on. :
'6.. CompaleHGL andTEL | |
ST ‘. Define boundary layer thickness. '. _. R P o ; Lo
' 8 . | Enlist the methods of pleventmg. tl‘le separ ation'of boundaliy iayers

9 What do you mean by dlmensmnally homogeneous equatlon?

10. Dlstmgul'sh between undls'f;orted and disto‘rted models. L
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10 em is used to measure the flow of water. The pressure at- inlet is
-17.658 N/cm? and the vacuuih pressure at the throat is 30 cm of mercury.

Find the d1scharge of wate1 tlnough venturimeter. Take Ci= 0 98. (13)
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PART B— (5 X 13 =65 ma1ks)

Al em d1ametel vertieal cylinder rotates concentncaﬂy ‘inside anothel‘
“cylinder of diameter 15:10 cm. Both cylinders arve 25 ecm high. The space

between the cylinders is fllled with a liquid whose. viscosity is unknown.
I a torque of 12.0 Nm is required to. rotate. the inner cylinder at

- 100 . pm., determine the viscosity of the fluid. o _ (13)

Or

A differential manometer is connected at, the two points A and B of two "
" pipes as showh in Fig. The pipe A contains a liquid of sp. gr, = 1.5 while
" pipe. B contains a liquid of sp. gi. = 0.09. The pressures at A and B are
- 1 kgf/em? and. 1.80 kgf/cm? respectively. Find the defelence in memmy '
e Ievel in the d1ffe1 entlal manometel

‘The foIlowmg cases represent the two velocity components dete1 mine the
thnd component of veloc1ty such that they satlsfy the contmulty equatlon

@) u=x+y +z_,;'u—ﬁ:y yz + oy

:ﬁﬂ-v:2y,w=2ww.,y" SRR o ayy

o

A honzontal ventunmetel with mlet dlametel 20 cm and throat dlametel

A‘orude 011 of viscosity 0.97 poise and relative denslty 0.9 is flowing
" through a horizontal circular pipe of diameter 100 mm and of length
© 10 cm. Caleulate the difference of pressure at.the two ends of the pipe, if
100 kg of the oil is coHected in a tank in 30 seconds SR (13)

Or

Detelmme the rate of ﬂow of water through a pxpe of d1amete1 20 cm and

length 50 m when one end of thie pipe is connected to a tank and other
end of the pipe is open to the atmosphele The pipe is horizontal and the -

helght of water in the tank is 4 m above the center “of the pipe. Consider

_ all minor losses and take f=0. 009 o S o L (13)' .

Loz 20256

14,

16,

16.

(&)

®)

(a) .

o)

{(a) .
- at one end. The other end of the:pipe is connected to a junction from
“which two pipes of lengths 1000 m and diameter 300 m run in parallel.

L These parallel pipes are connected to another reservoir, which is havmg o
level of water 10 m below the water level of the above 1ese1von .

-(b)

' Find the displacement thickness, the momentum thickness and energy

thickness for the velocity distribution in the boundary layer given: by

Cu/U = v/ 8, where u is the velocity at a distance y from the plate and’
u=Uaty= &, where § = boundary layer thickness. o (13)

'
§

Or.

‘For the veloolty plofﬂe ,in laminar boundary - 1ayel . as
ul/U=8/12(y18) - 11’2(;\,'/’5)3 Fmd the thickness of the boundaly layer
. and the shear.stress 1. 5 m from.the leading edge of a plate The plate is

2 m long and 1.4 m wide and is placed in water which is moving with a

-velocity of 200 mm per second. Find the total dlag force on the plate if x

forwater—()Ol pmse' o ) A B F) I

The resisting force R of a supersonic plane "during ﬂxght can be
considered as dependent dpon:the length of the aircraft 1, velocity V, air-

- viscosity g, air density p and bulk modulus of air K. Expless the
- functlonal Lelatwnshlp between these variables and the resisting force..

7_ Or- - | -

A 1:64 model is constructed. of a'h open channel in concrete which ‘has

e

: _ManmngsN 0. 014 I‘md the value ofom the model U ¢ ¥ )

PART C — (1 X 15 = 15 malks)

A pape of dlameter 0 4m and of length 2000 m is oonnected foa 1ese1von

Determine the total discharge if £ = 0.015. Neglect minor losges. . - - (15)

Or

AThe plessme chffelence Ap in a pipe of dlametel D and’ 1ength 1 due to-
-viscous flow depends on the veloolty V viscosity - 4 and den31ty p . Using

. Buckingham’s II -theorem, obtain an expression for Ap.. T (15)
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