HELE-SHAW FLOW

Chia-Rong Yeh (£ %3%), Ting-Han Hou (% &%)
Instructor Pei-Liang Chen(ra 3z % ) TA No Chen(ft %), Cheng-En Tsai(3=-& &
Department of Physics, National Central University, Zhongli, Taiwan

Infroducti
L — _ 3 G
Fetd N2 o
_ \‘f- © 2% - )
9‘:\: ;—.:.‘ ‘li - g\ e £ 0 ;? \
- , ::;.‘v IL \ - A
= B S >
2 A b > =
(O~ S ~ o S~
B o pl € o L . P B Vs
— L TP o A B g o e ~ {e = g
Force O RO AR : f = S
—_— s Yy =% L e
% X¢ S Y
B v SR
LOW VISCOSIty IL;“ “ Purple:experiment v ; :f\ g _— — » o ¥ ‘;f/: - Purp|e:experiment
B High viscosity o 3
Fig. 6 Fig. 7
Small gap
Fig. 1 \ .

Set  Fractal-dimension

=1EP A T
The trend of lines in Fig 9. The -
fractal-dimension seems to FD-1 FD=1,098 FD=1.26
Increase and then decrease with
the area of Ink.

area vs fractal-dimension(sim)

9}

9}

L L N i Y

mhhgamn;'—x

Q)

—t

(D

WL
fractal-dimension
fractal-dimension

Fig. 2
Glycerin

T e R

y Flnger number Average finger number= 2
T We find that with the area of ink
Increase, the finger numbers

| divided by perimeter will decrease
to a value.
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Simulation

 DLA (Diffusion-limited aggregation)

Diffusion-limited aggregation (DLA) Is the process whereby
particles undergoing a random walk due to Brownian motion cluster
together to form aggregates of such particles. DLA can be
observed in many systems such as electrodeposition, Hele-Shaw

Conclusion

flow, mineral deposits, and dielectric breakdown. 1. Fractal-dimension closes to a fixed value. For the experiment, later frame

will drop because water will stuck together.
2. Finger number drops to a fixed value.
3. Both experiment and simulation show no relationship between water

Injection rate and fractal-dimension, between water injection rate and finger
number.
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