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#1 by trial and exrror method

Given: p =1.0 gem™ = 1000 kgm™
D =1.0mm = 10°m
p =0.001 Pa.s =0.001 kgm™'s™
Po =0.95 gem™ =950 kgm’3 = Pg
Voo =9

The oil droplet is treated as a solid settling in a liquid (water) because of its viscosity.

4 gD (ps—p]

3 as 20 0 ) e 1
Vo2l P
D
Re = 2PV o ,
ﬂ ‘- . -. -----------------
Solution :

From equations 1 and 2 :

/e 4 9.81x0.001 (950 —1000 | _-6.54x10"~*
3 2 1000 2

Yoo

Voo

The negative sign is dropped as the significance is a rising bubble.

_ 0.001 1000 xV oo

— 1000
0.001 Voo

Re

Guessing V., = 0.05 m/s (arbitrary), therefore,

Re = 1000x0.05 = 50 and f=1.4(from chart) giving V., = sqrt(6.54x10/1.4) =0.0216m/s

Recalculating a few times to get a convergent solution:

Re =1000 x 0.0216 = 21.6 and £=2.6 giving V., = sqrt(6.54x10/2.6) = 0.0159m/s ;

Re =1000 x 0.0159 = 15.9 and £ =3.4 giving V. = sqrt(6.54x10/3.4) = 0.0139m/s ;

Re =1000 x 0.0136 = 13.9 and £ =3.6 giving Vo = sqrt(6.54x10™/3.6) = 0.0135m/s ;

Re =1000x 0.0135 = 13.5 and since £=3.6 (is same as above), V,_= 0.0135m/s
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