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Simulation of Polymer Drop Collision By
Dissipative Particle Dynamics
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Abstract: The collision process of two deformed polymer
drops undergoing a shear flow was simulated by using
dissipative particle dynamics (DPD). The polymer drop is
made up of many finite extensible non-linear elastic (FENE)
bead spring chains. Both separating collision and coalescence
collision were considered. The shear-induced anisotropic self-
diffusion phenomenon of drops was studied. Besides capillary
number ( Ca) and viscosity ratio, the interfacial tension
between two drops plays an important role in the coalescence
collision or separation collision of the two drops. Due to the
non-zero surface tension between two drops,a compound drop

could be formed under certain conditions, and the compound
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drop tumbles in simple shear flow.

Key words: dissipative particle dynamics; polymer;
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Fig.1 FENE bead-spring chain consisting of 16 particles

3 MEBHYIRHEHTES TRB
s

Ui 2 froR o R AUl A G T . 35 X



%5

Wi B0, S5 ¢ iR 40 VR0 R AR HORE - 3l 7 AR 769

O A5 R AR T A ASBEAU Ry = 4EEADL, Sy A DL
Y IR VRGBS . o, XT3 1) 5 3 8 0 1) A
VAT Y J5 AR 1998 O ], Z0J7 [ D9 R EE
[ S A LB AX R AZ R E . Hoh
AX=X\-X,,AZ2=7,-Z,. X1, Z, U X, Z> 57
SR 1S W R 2 5 W ) BT L AR AR T A
WHETE Y I ARz 22 AY FEREA e od 7 v O

4 0.

= Vx

Dh
S
L\
P
Za

</ -Vx

> ‘

B2 BERETEE

Fig.2 Sketch diagram of simulation domain
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Fig.3 Collision and separation process of two droplets
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Fig.7 Collision and tumbling process of two droplets
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Fig.8 Collision and coalescence process of two droplets
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