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Name Expression and Value Description

1[atm] Atmospheric pressure
800[degC] Temperature

| dpa | 2[Pa] Pressure drop, anode

6[Pa] Pressure drop, cathode
1le-10[m"2] Anode permeability
1e-10[m"2] Cathode permeability
0.05[V] Initial cell polarization
1[V]-V_pol Cell voltage

| 0a | 0.1[A/m"2] Exchange current density, anode
| ioc | 0.01[A/m"2] Exchange current density, cathode
1e9[1/m] Specific surface area, anode
1e9[1/m] Specific surface area, cathode
5[S/m] Electrolyte conductivity

0.2 Electrolyte conductivity correction factor, anode

flc 0.2 Electrolyte conductivity correction factor, cathode

[ A |

| kseffa | 1000[S/m] Solid effective conductivity, anode
1000[S/m] Solid effective conductivity, cathode
0.4 Porosity

2[g/mol] Molar mass, H2
32[g/mol] Molar mass, 02
28[g/mol] Molar mass, N2
18[g/mol] Molar mass, H20

0.4 Inlet weight fraction, H2 at anode
1-w_h2ref Inlet weight fraction, H20 at anode
| Mn0a | 1/(w_h2ref/Mh2+w_h2oref_a/Mh20) Initial mean molar mass, anode
w_h2ref*Mn0_a/Mh2 Inlet mole fraction, H2 at anode
1-x_h2ref Inlet mole fraction, H20 at anode
0.15 Inlet weight fraction, O2 at cathode
0.37 Inlet weight fraction, H20 at cathode
1-w_o2ref-w_h2oref ¢ Inlet weight fraction, N2 at cathode
1U(w_ /_h2oref_c/Mh20+w,_ ) Initial mean molar mass, cathode
w_o2ref*Mn0_c/Mo2 Inlet mole fraction, O2 at cathode
w_h2oref_c*Mn0_c/Mh20 Inlet weight fraction, H20 at cathode
1-x_h2oref_c-x_o2ref Inlet mole fraction, N2 at cathode
x_h2ref*p_atm Reference pressure, H2 at anode
x_h2oref_a*p_atm Reference pressure, H20 at anode
x_o2ref*p_atm Reference pressure, O2 at cathode
0.5e-3[m] Gas flow channel width
0.5¢-3[m] Rib width

le-4[m] Gas diffusion electrode thickness
le-4[m] Electrolyte thickness
0.5e-3[m] Gas flow channel height
10e-3[m] Flow channel length
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V_pol(9)=0.8 V

Multislice: Electrolyte potential (V)
Arrow Volume: Electrolyte current density vector
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V_pol(9)=0.8 V Species H2: Streamline: Tetal flux Streamline Color: Mole fraction (1) »
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V_pol(9)=0.8 V Species H20: Streamline: Total flux  Streamline Color: Mole fraction (1)
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Abstract: with the advancement of energy issues and the increase of disputes over energy, various methods
have been proposed to sanitize and prevent the shortage of energy resources. The best solution to the crisis is
to save energy and its resources using renewable energy or sustainable transportation, each with its own
advantages and disadvantages. Fuel cells are the most up-to-date example of sustainable transport for energy
systems, and the fluids involved in this conversion are hydrogen and oxygen. Fuel cells have been studied in
five main types with electrolytes. In this paper, a solid oxide fuel cell is modeled at a very high temperature so
that it can achieve the maximum average power in this type of cell. Control in the fuel cell is very important.
From the change of the initial polarization voltage, an attempt is made to control the performance of the cell,
or in other words, to control the fuel cell. The range of changes in this diagram depends on the dimensions,
geometry, voltages and energy of the cell. It is observed that if the current density reaches approximately 1700
amps per square meter, the average cell power reaches its maximum value, which is the main purpose of this
simulation. The results also show that the higher the average current density in the cell, the lower the cell
voltage, but with increasing initial voltage, the average current density will increase.

Keywords: Fuel cell, COMSOL, Average cell power, Membrane.
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