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Fig. 2. Manufactured single cell.
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Table 1. Mechanical properties of different components of the PEMFC.

w‘:s &y MPa S JS""" o Olalad Fig. 1. Designed model to investigate the parameters.
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Table 2. Effects of the compressive stress on the GDL thickness.
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Fig. 5. Configuration of clamping force.
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Fig. 6. Structured mesh of the single cell.
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Fig. 3. Stress-strain curve of the gasket.
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Fig. 4. The modeled single cell for simulation.
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Fig. 8. Designed setup for leakage analysis.
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Fig. 9. Designed setup for leakage test.
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Fig. 7. Schematic of gasket for leakage test.
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3, Mises

Charg: T5%)
+3.470e+01
+3.23%e+01
+3.007e+01
+2.776e+01
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+2.313e+01
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+1.388e+01
+1.157e+01
+2.253e+00
+6.940e+00
+4.627e+00
+2.313e+00
+3.664e-05

Fig. 10. Simulation on the model with 10 MPa of clamping force.
Ve MPa 5 15 (5905 s Jute (51t 0.5 Aol (g jlowetansd 1) o JSS

3, Mises
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Fig. 11. Stress distribution over the gasket after applying of clamping force.
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8, Mises

(hug 75%)
+9.222e.01
+8.607e-01
+7 993e.01
+7 378e-01
+6763e-01
+6.148e-01
+5.533e-01
+4.919e-01
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Channel

+
+1.230e-01
+6.151e-02
+3 664e-05

F

g. 12. Stress distribution over the gas diffusion layer.
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Table 3. Pressure drop at different times for 1.6 MPa stress on the

gasket.
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Table 4. Pressure drop at different times for 1.8 MPa stress on the

gasket.
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Table 5. Pressure drop at different times for 1.95 MPa stress on the

gasket.
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8, Mises
(Avg: 75%)
+1.291e+00
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+1.076e+00
+1.004e+00
+3.327e-01
+8.610e-01
+7.892e-01
+7.175e-01
+65.457e-01
+5.740e-01
+5.022e-01
+4.305e-01
+3.587e-01
+2.870e-01
+2.152e-01
+1.435e-01
+7.175e-02
+4.021e-07

e
AW
1
32
A
: |
5

Fig. 14. Stress distribution over the GDL at 0.1 mm of channel depth.
o/ Amm JUIS Gas 13 55 3ei Y 59y p sl qujoi V€ JSCd

Syily 6353 4 bgrye JUIS gas 810l Candts Y MPa L ply 5
So G deb 4 edjly ST ey (sl 9 4B)S )l 3 S
S5 55 Gliee ot 53l GBI (g0 S (985 Ll oo ke
b (S 358 AN g9y 2 GBS @5 9 oRlPl bl axie
bl dales sl s ded a8)S Jay yd ojlul I i JUK Ges S
el 5 398 4Y 59y p cuslie (15 5 ol & plajen e,
s9te (nl Gl D9800 B 3585 4 g9y 2 G5 @js (BleSe Sl
2,05 2939, pl el &S WSl jusie ybly Cooles () 3,05 dg3g 0l 92
@ JU Gos ingh cnl 3 a8l e p8ly (6513 e oo (¥
ol 0l 48,5 Ja3 13 psie leis

oL aleBad asan (0 yily (6058 o I ol VO S o
Ll 05 03
logys o S8 295 Y p Jlesl Jlid g9y 2 ol b 5 03,8 s
s ges slp Jol Jls 0 L5 @iy Jlde Ve MPa cob gaie S
ol ods o2l ylis calizes

£

Channel]l s + = Channel?  ssssssnss Channel3

» Channnel4 = = = Channels

Pressure(MPa)

0 10 20 30 40 50
Distance(mm)
Fig. 13. Stress distribution over the GDL for five initial channels of the
bipolar plate.
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Table 6. Effects of channel depth on the stress over the gasket and the GDL.
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bution over the GDL.
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Table 7. Under study parameters.
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Fig. 18. The result curvature on the 8 mm plate due to 11 MPa of
clamping pressure.
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Fig. 22. The accuracy of neural network in this work.
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Table 8. Final parameters using optimization.
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Fig. 25. Pressure distribution over GDL at resultant parameters of optimization.
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Fig. 23. Pressure distribution over the gasket at selected parameters.
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Fig. 24. Pressure distribution over the GDL at selected parameters.
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