2D Hydrogen Fuel Cell Dry Model
Channel Optimal Shape Design
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Objective: To design I'such that the energy function, £, is minimized

E(M) =aJ§ —Lé%—bj[é

Total oxXygen variation on M

total oxvaen on M

Figure: cathode part of 2D hydrogen fuel cell, A: the air( oxygen) channel, G:
the cathode graphite diffusive layer, [ : the oxygen channel base, and M:
the membrane.
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Here, ¢ denotes the oxygen concentration,

Initial Solution, where [ is flat:
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Objective I: How to design [ such that only the total oxygen variation is minimized on the membrane,

and a, b are some nonnegative parameters.

M.? That is a=1, b=0.
Solution:
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Objective II: How to design I such that only the total oxygen is maximized on the membrane, M? That
is b=1,

a=0.

Solution:
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Objective IlI: To consider both objective | and objective I, with different values of the parameters a,
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b to note the competition between the two objectives.

Case I:
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a=1le3, b=1. In this case, objective Il is more important than objective I.
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Case Il: a=5e3, b=1. Here, both objective I and objective Il have same importance.

Gas Horiz. Velocity

0.002

~ x5
0 20
-0.002
-0.004 15
-0.006 "
-0.008
-0.01 5
0 02 04

Max: 26,688

0
Min: -3,9672-3
Case llI: a=5e4,
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b=1. Here, objective | is more important than the second.
(Gas Vertical Velooty

-0.004

=0.008

-0.012

-0.016

Ma: 0.250
0.2

Min: -1.087

-0.012

-0.016

Gas Prassure

[=1

«10°
2507
2506
2505
2504
2503
2302
2501
02 04

Max: 2.50885

25
Min: 2,505

02 Concentration

-0.016

0 0.2
-0.004 0.15
0,008

0.1
0,012
0.05
02 04

Max: 0.240

Min: B.429¢-3

Oneyigen Distribution on the Membrane

0.3 0.4

Onxygen Distribution on the Membrane

0.2

0.3 0.4



