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Fig. 1. Schematic of flow-through three-cell hydrogen-oxygen PEM fuel cell with integrated humidifier.
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Fig. 2. The flow-through three-cell hydrogen-oxygen PEM fuel cell with integrated humidifier.
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Fig. 3. Photo of the graphic software used to communicate with the fuel cell test bench.

At



YA B YOR docio VoY Jlo o 0)led D0 093 «yusS ol SilSlo pusiio 4y 3

S roals (Brgw Ju S pw (AlojT sodls Iiome slacdls L) Jgaa

Table 1. Discrete modes of experimental data of PEM fuel cell stack.
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Table 2. State variables of model of hydrogen-oxygen flow-through PEM fuel cell stack with integrated humidifier.
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Fig. 4. Algorithm of the unknown parameters identification of the model.
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Table 3. Values of physical parameters of humidifier, fuel cell stack and thermal equations of fuel cell stack
[20], [27]-[28].
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Table 4. Values of identified parameters of the model.
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Table 5. Investigating the maximum error of the identified fuel cell stack model in different conditions.
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Fig. 5. Comparison of fuel cell polarization curve simulation results with experimental data.
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6. Error square between estimated fuel cell voltage and experimental data.

\AAl



YA+ U YOX daxaw NF-Y Jl.w & D)Low: HO 0,93 ‘).A.S).Aﬁl L_iuKA u»o.b.e(c du).a.w

Voltage(V)

3 T T T T T T T T 600
500
400
<
300 ©
S
O
200
100
= = = Results of Identified Model for Fuel Cell Voltage
Experimental Data for Fuel Cell Voltage
Fuel Cell Current
0 : ! . : g 0

50 100 150 200

300 350 400 450 500

Time(s)

(2 Bululojl slaodla b (g jWg Sloj Rl (5 wannd gl dmmlio .Y JSUS

Fig. 7. Comparison of fuel cell time response simulation results with experimental data.
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P02 =1bar P, ,=1bar Tc°°|= 70 C 1= 349.9238
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Fig. 8. Sensitivity analysis of hydrogen-oxygen flow-through PEM fuel cell model to equivalent contact resistance
of electron conduction.
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Fig. 9. Sensitivity analysis of hydrogen-oxygen flow-through PEM fuel cell model to orifice constants of exhaust gases
of the anode and cathode sides.
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Fig. 10. Output voltage of hydrogen-oxygen flow-through PEM fuel cell.
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Fig. 11. Activation, ohmic and concentration voltage losses of hydrogen-oxygen flow-through PEM fuel cell.
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Fig. 12. Effect of inlet pressure of reactant gases on the output voltage of hydrogen-oxygen flow-through PEM fuel cell.
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Fig. 13. Effect of inlet temperature of coolant on the output voltage of hydrogen-oxygen flow-through PEM fuel cell.
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Fig. 14. Effect of fuel cell current on the output voltage of hydrogen-oxygen flow-through PEM fuel cell.
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Fig. 15. Effect of fuel cell current on the power of hydrogen-oxygen flow-through PEM fuel cell.
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