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| Part A
_ ) Answer all questions. :
Deune capﬂlanty | |
 What i is a stream function.
'E explain thc ccmcept of compaund pipe. -

~What are the assumptlons in Berncrulh s Equatton

> ‘What is meant b_y- _l_)ynamu: similarity. : I P o=
= L - {5 x 2 =10 marks)

PartB - |

R - Answer qnj four questions.

. Diﬁer_ehﬁia@e between local and convective acceleration.

What are the differént"fofms of 'energy in a flowing fluid.

List out the minor energy losses in pipes

I N

What are the different mstbadq fo" drawing flow net
10. E\pl ain Euler’s equattons of rmtmn
11, State Puckingham’s theort::ja. _
- _ (’) x 4 = 90 marks)
PareC

Answer 11 quastions.
Each guestion carrizs 10 meiks.

12. (AY The velocity componentn in a 2D ﬂow field for an mcompresclbie_ﬁtﬁd are expressed as

; . . . ' |
u= 23_ +2x—x"yiv=x3" —2y~ 5 show that these functions represenis a possible zase ol

an jrrotational flow and obtain the expression for stream function and velocity potential
- funetion. - ' '
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(i) AU tube dﬂerentxal ‘manometer connects two pipes A and B. Plpe A conta.
tetra chloride having a specific gravity 1. 594 under a pressure of 11.772 Niem?. a
B contain oil of specific gravity 0. g under a pressure of 11.772 Nlcrn2 The pipe A .

- 2.5 m. abové pipe B. Find the difference of pressure measured by mercurv as fl Lu1d ﬁlhnb
U t.u be..

(u) _I‘mdthe fotal.pressure. and posﬂ:wn sf centre of pressure on tnangnlar plate > of base 2 .
and height 3 m. which is immersed in water in such a way that the plane of the";'}dféﬂ‘éf
makes an angles of 60° with the free surface of the water. The base of the p}ate is p'u*allel
to the water surface dnd at depth of 2. 5 o from water surface.

(i) A pipe line earrymg oil of specific grawty 0.8 changes in diameter from 300 imm. at a .
posxtmn A to 500 mm. diameter to a position B which 1 isbm at a highez Jevel. ﬁf the
presqures atA and B are 19.62 Nfcmg and 14.91 Nfem respectively, and tne dlscharge
" is 150 litrefs, deterrmne the loss of head and direction of flow.

(11} What is th e d]ffere'lce between pitot tube and pranqtl tube,

_A 45° reducmg bend is connected in a pipe line, tbe diameters at the-inlet and outlet of ’t.he

benid bemg 600 mm. and 300 mm. respectwely- Fmd the force exerted by water on the bend lf :

" the 1nten51ty of pressure at mlet o, bend is 8. 829 N/em?. and the rate of flowr of water is

(A)

“(B).

"L i 600 litres /s. -
14.

-

Derue Hage Pelsmlhe equatlon for 1ammar flow.

"O}‘ s == . : g

Apipe line of 0 6m. dmmeter is 1.5 km. long. To increase the discharge, another line of the :

. same diameter mmtmduced parallel {o the first in the ‘second half of the length. Neglect‘mg ;
- . minor losses, find the increase in discharge if 4f = 0.04. The head at the mlet is 300 TR,

()

(B)

(1) A flzt plate 2m. x 2 m. moves at 40 kmw/hr in statmne"y air of density 1_.,53 kg/m?. If the
coat fl(‘aerlt of drag and lifl are 0.2 and 0.8 respectively. Find the drag force, life force, the

s

renuitant force an? the power Tegquired 0 keen the platr\ in moiion.

‘“"3 moedl of stitling

abe 0.2 whia
enerygy dis SlpatEu i1 the mod

The pressure difference AP ie pipe of fDiameter D and length L due to turbulent flow depends '

on the velocity V, viscosity of fluid p, Gensxty b and roug’mess K Derwe the expression for AP
usmg Buckingham’s « theﬂrem :

(4 % 10= _40 mer}cs} }



