(b) -

@ .

()

The velocity profile in fully developed laminar flow- in a pipe of
2y .

diameter D is given by u(, (1— 4’2 ], where r 'is the radial distance

r _ :

.from the. centre. If the v1sc051ty of the fluid s H, detelmme the
pressure drop across a length L of the pipe. ; : ' (10
Water flows thwugh a 30 cm diametér pipe and the ﬂow causes a -

‘measured lost of head of 15 m in 350 m of pipe length. Calculate the . '
shear stress at the walls and also find shear stress at 5 em from the

centrehne of the plpe . _ S (5).
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Answer ALL questions. -

'PART A (10 X 2 = 20 marks)

- State Newton’s Law of Viscosity. .

Determine fhe specific gravity of a fluid having viscosity 0.05 poise and

kinematic viscosity 0.035 stokes.

- Write the_integral form Vof the momentum equation.

- What is Euler’s equation of motion?

What are fundamental dimensions?

Define dimensional homogeneity.

What is Moody’s chart?
Express Borda-Carnot equation and mention its usefulness.
Who is called the father of modern fluid mechahics and 'why?

Differentiate form drag and skin drag.
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12

13.

)
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(a)

®

@

B

(a)

@)

@) Calculate the cap1lla1y effect in. mllhmeters a glass tube of 4 mm .
o dlameter when immersed in (1) water and’ (2) mercury. The . .
temperature of the liquid is. 20° C and ‘the values of the surface . -

. PART B— (5 x 18 = 65 marks)

i

" tension of water and mercury at 20° C-in contact with adir are

' 0.073575 and 0.51 N/m respectively. The angle of contact for water

- i zero that for mercury 130° Take spemﬁc welght of water as

' 9790N/m3 S o R (4)
(11) - List the various- dev1ces used to measure ﬂuld pr essule and explam'
: any two of the manometer w1th neat sketch I )
@ f'_Deﬁne We1ght dens1ty, spemflc gravity, - spec1ﬁc volume and R
e ,kmematm v1scos1ty of a fluid w1th umts B R -'_7'(8)'
(11) Dlstmgmsh Newtoman and non- Newtonlan ﬂmd _' R {B)
Derwe 3D contmurty eQuatlon in dlfferentlal form S (13) .
. Or 7 _
Derive the Bernoulli’'s equa'tion from Euler’s Equation. s C (13) -

@ The efﬁc1ency of a fan depends on the denS1ty ) dynam1c v1scos1ty
' u angular velocity @, dismeter D dlscharge Q. Express efflolenoy

1n terms of d1mens1onless parameters using Rayleigh’ 8 Method. (8) .

(n) Define similitude and mentlon the three types of 31m11ar1ty with

definition. : L )

| . Or | , |
Usmg Buckmgham H theorem show that veloc1ty of fluid through a.
01rcu1a1 onflce is glven by V= ngH ¢ (H g H) | o " (13)

(i) An oil of sp. gr. O 9 and viscosity 0.06 poise isﬂowing through a -

_pipe of diameter 200 mm at the rate of 60 litres/s: Find the head
+ lost due to friction for a 500 m length of pipe: Find the power

requned to majntain this flow. - - o : (10)
(ii) . What are the ma301 and minor losses in p1pe flow? - - (3)
Or

225046
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15.
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(b)

(a)

©

('a)' |

A pipe 5 em diameter is 5m long and carries a discharge of 0. 005 m®/s.
,Fmd the loss of head due to friction. . '

Now, the centlal 2m length of the pipe is next 1ep1aced hy a p1pe 7.5 cm
diameter; the changes of section being. sudden. Take { = 0.01 for the pipe
of both diameters and oontractlon loas coefficient = 0.5. Detelmme the -

- total loss of head

For the velomty proflle f01 lammar bounda1 y layer .
S uw 8(y)_1(2Y |

U 2 5) 2\8)"

_ 'Determme the boundary laye1 th1ckness shear stress, dlag foxce and
co-efficient of drag in tetms of Reynold number. L (13)

A

Or . . B -

':'For air ﬂow over a ﬂat plate, velocity (U) and boundary layer thlckness R
‘(5)ean he expressed 1espect1ve1y, as » R

1 3_y__1_ y and'§-4'64x
U, 25 2

- 1/Re
If the free stream velocnty is 2 m/s. and air has kmematlc viscosity of -
1.5 x 10" mzls and densnty of 1.23 kg/m3, Determme the wall shear stress :

at x= lm
PART C (1% 15 = 15 marks)

@ Wate1 is ﬂowmg through a pipe havmg diameter 300mm and
* 200mm at the bottom and upper end respectively. The intensity of

- pressure at the bottom end is 24. 5 Nfem? and the pressure at the

- upper end is 9.81 N/em?, Determme the dlfference in datum head if

" the 1ate of flow through the pipe is 40 Lfs. - T ()

(i) - A p1p1ng system consists of three pipes arr anged in series.

'Prpe Length Dlameter ,
. AB 2000m° 4Dem

BC 1500m  30cm

" 0D 1000m 20em -

Transform the system to (1)-an equivalent length of 30 cm diafmeter.

and .(2) an equivalent diameter for the pipe 4500 m long. B ®
Or
3 o 25046



