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Motivation

Vague description of the mass transfer
coefficient k,, in homogenized cell scale
models. Mostly as empirical relation to
velocity.

Research Objective

Development of a method to extract
k., from MSM and subsequent usage in the
HCSM. Comparison to empirical relations
from literature.

k, =—r"

R. = Ky Ay(Cpax—c) - Coulk —Csurf

_ 1—a |5 1-a)Fn\ ¢ F
e =Ko )" e | ey () - Seap (- 7)
+

s Byer+(1+By)cE,
T+ 1+A1+Bl

and A; = ki (c%r)“(cl% y(1-a) exp (iz_?)

K =B |u|*

|1l Danmarks

/ Tekniske Universitet
~ Fraunhofer =

\

CENTRE NATIONAL
DE LA RECHERCHE
SCIENTIFIQUE

zh
aw

Approach

Obtainment by using reaction rate at distinct
concentration level and discharge rate of
the MSM, as well as resolved of bulk and
surface concentration. Implementation of
k., in the HSCM as function of SOC and

velocity.
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Re 5102, 80 mA cm™, 100 mol m™, SOC 50%
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a 0.9695 =
b 6.241 x 1075 ms!
c 1.114 x 107% ms!
d 8.425 x 1073 5
e 6.036 x 1075 ms!

zh
aw

SKIT

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

(G-1))

RMSE = 2.45e-5
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[1] Zhang et al., 2020,, Understanding the role of the porous electrode microstructure in redox flow battery
performance using an experimentally validated 3D pore-scale lattice Boltzmann model,. Journal of Power
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Kinetic parameters play
crucial role for designing the
cell

The kinetic parameters
extracted with our method
predict a much faster
species conversion in the
vicinity of the channels
compared to values
commonly assumed in the
literature.

Electrode too large in vertical
flow direction — can be
engineered smaller

21Schmal, D., Van Erkel, J. & Van Duin, P.J. Mass transfer at
carbon fibre electrodes. J Appl Electrochem 16, 422—430 (1986).
https://doi.org/10.1007/BF01008853
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