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INTERACTIONS BETWEEN

INTRODUCTION SINGLE FINGER
FINGERS

Single thick finger (less viscous |+
fluid injected by a single chan- |} 1
nel) was examined. The shape |-J | |
of a finger was approximated
with a formula describing the

Shorter fingers are deprived of flow
by longer one which grows faster. Po-
siive FEEDBACK occurs and longer
fingers are privileged. On the other
hand we observe a change in the di-

Viscous fingering experiments
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were performed by mjecting a less

viscous liqguid to displace a more ) , :
: b : P shape of Saffman-laylor fin- rection of flow in horizontal channels,
viscous one In a regular, rectangu- ors . .

: SCIS. which may cause tearing off of a
lar network of Chagnels. rIjhlS geon.letrs.f promotes Width of the finger depends longer finger and forma-
the formation of anisotropic, dendrite-like structu- on geometry of the grid and tion of 2 SPEAR-like head
res, which then compete with each other for the the system size. Values smaller which moves separately.
available tlow. This may lead to the appearance of than 0.5 were acquired, which
a scale-free, hierarchical growth patterns. We ana- 1s a lower limut for classical Safi-
lyze this system both experimentally (in polycarbo- man-laylor fingers. [ — 2 | <
nate microfluidic channels) and numerically (using y(x) = ﬂ Log(2 5005( b ))

a a resistor-network model) for miscible and 1immai-
scible fluids, 1dentitying ditfterent growth regimes.
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NUMERICAL SIMULATION NUMERICAL SIMULATION
IMMISCIBLE FLUIDS MISCIBLE FLUIDS
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RESISTORS NETWORK model was used 0 ‘ i H %W fi %ﬁ % |

since tlow 1s 1n direct proportion to
pressure. Different shapes ot dendrites
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were obtained. Surface tension could be
w =500 R =D/S? V=DS
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taken into account by adding extra pres- ‘
APP=0 AP’ =1
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Resistor network model was ap-

%ﬁég%%k plied, but this time two hquds
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could move PARALLEL to each
other 1n the same channel.

sure difference AP’ on the boundary of 5
two fluids.

Grid geometry 1s best described
in terms of relative resistance
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zontal channels.

EXPERIMENT EXPERIMENT

DISTRIBUTION OF LLENGTHS

IMMISCIBLE FLUIDS MISCIBLE FLUIDS

N(L) ~ LO( number of fingers longer Castrol Edge OIL | |
than 1. N — Vacuum pump An expermment was carried out
LY, N, on the same experimental setup
) o as 1n the previous case. Instead
oo e _ L b .
R s g 4 : L of oil, GLYCEROL was used as
= /ZJ- ng i 147 the more viscous fluid (viscosity
~1.b51 — - i i il J }
=N Is)= f) Z. 1 IiaRElAn i around 500).
.l a O 9 | . WATER coloured _ _ .
g % | -t it vl D=055=1 Observe the process of tearing
. = S 15 35 4 01 15 2 25 38 385 4 45 5 .
E Indl) In(L) oft the heads of particular den-
= Three types of polycarbonate drites.
= 7, framework were used to per- :
5.5 | | e . .
L2 ; o form an experiment. Different |
24.:- D=5 2 shapes of DENDRITES were ob-
= 1.0 S—1 B tained, depending on the geo- |
351 — ( .
3| 2 ’ metry of the grid. If pressure
25 < o r . 1 7 ' ) 7 . 2 y '5 °
15 i (Ii) o b an(i) o per one channel was too high,
1n .
D=3 S=1 heads of the dendrites had a
immuiscible tluids miscible fluids tendency to separate. f
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