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Solid Oxide Fuel Cells (SOFCs) : @ :n ® :vsz S e Within  the FLEXISOC project e — ——" -
| _ ] i (PEPR H2), the objective is to - . M
= High electrical efficiency, ] O(-”\ develop a multiphysics macroscopic l l
= Fuel flexibility, oo\ | Vg :Q model of a SOFC stack, first for a
= High operating temperature (600— ool|® @ .C_})O* reference  Hy/air system then > Fluidic model ‘
1000°C), = % g =1 extended to multi-fuel operation. .
= Internal reforming of hydrocarbons, S Q) o, S et
= effective heat recovery for 3 - — 2 In this work, a 2D transient thermal act ot _
cogeneration. ~ HZ0 | Q ~ model is developed using a nodal , lectrio modd!
They are suited for stationary, maritime, o @ bD .(9 - approach. , ™eT ! P2 Przo-Poa - |
and heavy-duty transport applications. anode =9 ® 'QD Cathode Node temperatures Voltage Output flow, Input pressure
Channel Cathode | Channel

Equation globale : H, + %02 — H,0 + électricite + chaleur
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Operation modes

= Single cell or stack

= Ti, Tj: temperatures of node | and

neighboring node j (K)
: . —T;
Ci - = E / I Qj = Ci: thermal capacity of node i (J/K)

Rij: thermal resistance between nodes
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<> Tout air (exp) . . . .
— — . 98| & Tin fuel (model) 1 » The temperature variation (AT) Is in good
Q - Qa + Qe + QC ) Qa_ Qf +lef + Qa_oh’m 0 | Ifautfuel(rgoldel) g _ P
- Tout it (o) o agreement with measurements.
— — o 334 1 . . .
Qe‘ Qe_ohm , QC— Qact + Qc_ohm EO . O O _ » Final temperature values differ due to :
AT=Rth.Q : :::::':i::I:T"érat”m %‘93“ 5 o ° = Initial condition set uniformly at 923 K for all
. —
928 nodes of the model.
Tl \/\TZ Neoud du systéme Résistance thermique 926 I * |nlet temperatures (Tin) fixed as constant inputs
924 .
@ ® o at 923 K, whereas experimentally they are not
922 ' | | ! !
0 01 02 Ti:{Z o) 04 05 06 constant and already above 923 K
>

Capacité thermique liée

/77 au matériau
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Source de chaleur

A 2D nodal thermal model of a planar IT-SOFC stack was developed and implemented in = A sensitivity analysis on key thermal model parameters
MATLAB/Simulink. The model successfully reproduces the temperature distribution across cell = Characterization and testing of the E350 stack
components and allows the identification and localization of heat sources within the cell. = Experimental validation of the model

Preliminary comparison with experimental data at 923 K shows encouraging agreement. =  Multi-fuel system modeling
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