»YBAM

eating Process of
lene by the Exothermic
rization Reaction to
ctafluorocyclobutane

M. Beckmann-Kluge, H. Krause, V. Schroder, A. Acikalin and J. Steinbach
Federal Institute for Materials Research and Testing (BAM),
Technical University Berlin

]
Comsol Conference 2008, Hannover, 05.11.2008 1/17



»YBAM

etrafluoroethylene

numerical model

simulation of self heating process
edback between model and experiments

- New Kinetics for dimerization reaction

- Measurement of more detailed temperature field

- Outlook
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e 3D-geometry of 3-dms3
autoclave was
transferred from a

;0 A CAD software
P e First calculations were

carried out

%0.05 » Very long solving
times

e Transfer to 2D-model
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d convection

oduction P 'Cp u-VT

y diffusion and convection
c,)+R—-u-Vc,
with R = reaction rate c,

pulse transport by Navier-Stokes approach

p-aﬁ—l:+p-u-Vu=V{—pl+77(Vu+(Vu)T)—(2?77—Kdvj-(V-u)-I}+F
with : uisthe velocity field
F is the volume force field

| is the identity matrix for the viscous stress tensor
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Computational results for a 3-dms3- autoclave (300°C; 5,0 bara)
In 3D for 14 s, solving time about 28 hours

e First calculations were carried out

*VVery long solving times
9

e Transfer to 2D-model
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r — (C )2 -k New 2-stage kinetics
f— \YCyF, f was determined

reaction c-C,K — 2C,F,

: -310961[J/mol]
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mol-s
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Computational results for a 3-dms3- autoclave (300°C; 5,0 bara) }
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Time=0 Mz 633,808
OherfAache: Temperatur [K]
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Time=1.5 +fAsche: Temperatur Max: 321,95

approach

d horizontal pipes with different diameters
Ig vessels

- Influence of forced flow in pipes on self

heating process

e Improvement of the used Kinetics approach

Min: 293,138
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