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13. (@
()

14. (a)
(b)

15. (a)
. '(b)
16.‘ (a)
(b)

‘Derive the expression o

) Us;ing‘ Buckingham’s =
- circular orifice is gives

si;ress. and velocity distribution for the
flow through cxrcular nd using that derive the Hagen Poiseuille

formula

00 1/s upwards through a tapered vertical
tom is 240 mm and at the top 200 mm and
e at the bottom is 8 bar, and the pressure
ermine the head loss through the pipe.
xit velocity head.

at the topside is 7. 33
Express it as a function
A plate of 600 mm len d 400 mm wide is immersed in a fluid of
specific gravity 0.9 and tic viscosity of (v) = 10 m®s the fluid is
moving with the velocits m/s. Determine :

(i) Boundary layer thi f

(i) Shear stress at th
(i) Drag force on one

of the plate and

Briefly explain the foll
(1) Displacement hic
(ii) Momentum thickn
(iii) Energy thickness B\
theorem, show that the velocity through a
U=, gH¢[ i H] where H is the head

ameter of the onﬁee, u is the coefficient of
ty and g is the acceleration due to gravity.
g - |
Jepends on the density p, the dynamic viscosity
ocity @, diameter D of the rotor and the
n terms of dimensionless parameters. Use

causmg flow, D is ti
viscosity, p is the m:
The efficiency 7 of a :
 of the fluid, the
discharge Q. Express
Rayleigh's method.
PART @— (1 x 15 = 15 marks)
With basic assumption ve the Bernoulli’s Equation from the Euler’s
RO
iethod of dimensional analysis obtain an
R on a partially submerged body moving
a fluid, the other variables being the linear
face roughness K, fluid density p and the

Using Buckingham
expression for the ¢
with a relative veloci
dimension L, helgh :
gravitational accelerat
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