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' Time : Three hours - - . . Maximum : 100 marks

: Answel ALL questlons S
) , S - PAR,TAW—(IOXZ ZOmalks) | .;.. .

leferentlate solid and fluid. o
Define buoyancy. l |
Describe stream function.
Rééall the application of Ovifice-meter,
Describe dimens_ional homogeneity.
Des_ci‘ibe distorted models
Recall the types of pipe flow based on viscoéity. '

Define major and minor losses.

Describe Boundary layer.

Define drag force.
| PART B— (5 x 13 = 65 marks)

(&) (- Describe the following properties of the fluid with the values of
" water at standard temperature and pressure: (1) Mass density,
(2) Sp’ecific weight, (3) Specific gravity and (4) Viscosity. (7

(i1) Dxplam surface tension and cap1lla11ty and derive an expression
‘ " for capillarity. | (6)

Or
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(1)  Compute the pressure of water in the pipe, if U tube mercury
manometer is connected to-a pipe line conveying water at 0.7m
below the centre of pipe and the other leg (right leg) is open to

. atmosphele The level of mercury in the right leg is 0.2m below the
~centre of pipe and the space above mercury in the nght leg contains

011 of spemﬁc gr dmty 0 9 to a helght of 0 3111 - _ 6) _

(L) Explain centle of pressure and total plessme also denve an

8\1310881011f01 1t SRS : o S (7)-_

'Compute the form of Veloclty potentlal if exists \Vlth pwof and also fmd B
- stréam. function in a two dlnlenswnai incompressible- flow if the ﬂuxd_
. 'velomty componcnts are g1ven by u—x 4y and v—ﬂf 4x. s

Explain the procedure for dnnensmnal analysis by Buckmghams law

method.

o Or

Compute the velocity and rate of flow in the model, if a pipe of diameter -
“1.2 m is required to transport an oil of specific gravity 0.9 and viscosity of

0.03 poise flowing at the rate of 3000 I/s. Tests were conducted on a 15cm_

“diameter pipe using water at 20°C. Find the velocity and rate of ﬂow in
~ the model Take Vi iscosity of water at 20°C 0.01 p01se

Derive Hagen — Pmseuﬂle s equatxon f01 viscous flow thlough a civculfr

- pipe.

Or

Determine (1) Revnolds number of flow, (ii) Centre line ve10c1ty, (iii} Wall
shear stress and (iv) Power required to maintain the flow, for an oil of
viscosity 1 poise and specific gravity 0.8 is flowing through 50 mm

diameter pipe of length 500 m at the rate of 1.9 litres/sec.
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Calculate the dlsehalge of the 011 and the pl essure dlffel gnce between the e
e _ent1ance ‘section -and thoat “section -~ of “a ventuu mete1 “of size - e
30 em x 15 em f1\ed in a vertical pipe line cay ryIng | oil of specific gr aVlty o
0.9 flowing upwar ds. The difference in elevation of the throat gection and

' .entrance section ‘of the venturimeter is 30 cm. The: differential U tube
. mercur y manometer shows a cleﬂectlon of 25 cm Take the co efflclent of
~meter as 0.98, ' T
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. (b) -

Calculate (i) The displacement thickness, (ii) The momentum thickness
and (ili) The energy thickness in a boundary layer over the face of a high -
spillway for which the velocity distribution is w/U=(3/6).

Or

: Descube boundary layer and the methods of pleventmg the sepa1 ation of .
boundal y layel

PART C — (1 X 15 = lo ma1ks)

Calculate the increase in chschaxge by neglectmg minor losses if a pipe

- line of 50 cin diameter of 1.5 km long is laid parallel to the second half of
~ the existing line of 60 cmn diameter. Take frictional coefﬁcxent of the pipe

as 0 01 and head at mlet 18 O 3 m.,

'Compute the forces required to drag a thin plate of surface area 0.75m? -

T length 1 m, between the plane surfaces with a velocity of 0.3m/s, having = . =
-4 cm twide gap and the gap is. fﬂled w1th an 011 of spemflc glawty 0 80 and S

. dynanuc viscosity 8.5 1)01se 1f N . o

(1) the thin plate is. m the m;ddle of the two plane sulfaces _' L

(1) “the thin plate is at a chstanee of 2 5 cm fmm one of the sulfaces
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