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The water droplet motion and the interaction between the droplets in a PEMFC air flow channel with multiple 
pores, through which water emerges, is studied numerically by solving the equations governing the conservation of
mass and momentum. The liquid-gas interface is tracked by a level set method which is based on a sharp-interface 
representation for accurately imposing the matching conditions at the interface. The method is modified to implement 
the contact angle conditions on the walls and pores. The dynamic interaction between the droplets growing on 
multiple pores while keeping the total water flow rate through pores constant is investigated by conducting the 
computations until the droplet motion exhibits a periodic pattern. The numerical results show that the droplet 
merging caused by increasing the number of pores is not effective for water removal and that the contact angle of
channel wall strongly affects water management in the PEMFC air flow channel.
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Fig. 2 Droplet shape at detachment from a pore at the 
cross-section of (a) y=0 and (b) z=0.5

Fig. 1 Computational domain
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Fig. 3 Droplet growth and sliding pattern for Npore=1, ua=3 and 
vw=0.75

Fig. 4 Time variation of the liquid volume fraction for Npore=1, 
vw=0.75

Fig. 5 Droplet growth and sliding pattern for Npore=2, ua=3 and 
vw=0.375

,

(5) 

, . 0
.

(Fig. 1 ).

( ),

(6)

( ),

(7)

( ), 
(8)

, .



Fig. 6 Droplet growth and sliding pattern for Npore=3, ua=3 and 
vw=0.25

Fig. 7 Droplet growth and sliding pattern for Npore=5, ua=3, 
vw=0.15 and js=40o
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Fig. 8 Droplet growth and sliding pattern for Npore=5, ua=3,
vw=0.15 and js=110o

Npore  ϕs Vl,av(%) Al,av(%) τp

1 40o 2.41 8.23 4.8
2 40o 2.13 6.65 4.7
3 40o 2.77 7.62 5.8
5 40o 5.50 9.95 20.1
5 110o 3.07 8.30 7.2

Table 1 Comparison of characteristic variables
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Fig. 9 Dependence of the liquid fractions on the number of pores 
and side wall contact angle : (a) Al and (b) Vl
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