02300000000000008
E6-3

oodootdootdoodgbootdood

Development of a particle method for meso scale analysis
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To reveal the Mechanism of droplet transportation through MPL (Micro Polous Layer) in PEFC (Polymer Elec-
trolyte Fuel Cell), meso-scale flow is to be analyzed. In meso-scale flow, surface tension and rarefaction effect play
important roles. We develop a particle method which can express surface tension and rarefaction effect based on
DPD (Dissipative Particle Dynamics). We also evaluate viscosity in DPD to compare the macroscopic behavior
to continuum flow.
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Fig. 1: Virtual velocity out of wall boundary
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Tab. 1: Calculation of simple shear flow
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Fig. 3: Time history of Fi,) in the simple shear flow
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Fig. 4: Average velocity distribution in the simple shear
flow
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Fig. 5: Time history of maximum velocity V4, in the
flow between parallel walls
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Fig. 10: Surface tension and phase change



Tab. 3: Calculation of rarefaction effect

ooog r. 2.5[nm)
00000 At 1.0 x 107 13[sec]
oooo m 1.0 x 10~24[kg]
00000000000 n | 1.0 x 1027 [count]

000000 vy 1.0 x 108

00000000 o 1.0 x 1076

000000 o 1.0 x 1076

100 [nm]

moving wal (1 100 [M/S]) —> —» >

1000 particles

90 particles

Fig. 11: Calculation of rarefaction effect
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