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OUR STUDY
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experimental work:
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thermo-kinetic
model for starch

granule swelling 1
(Lagarrigue

et al., 2008)

Arrhenius law

V() =Voexp(~Er/ (RT)) temperature T

convection / diffusion:
wVS=V(1-S7+V(DsVS)

influence of
temperature on
the continuous
phase (water)
viscosity

swelling degree
S$=®D-Do)/ Dy -Do)

‘mean diameter
D/Do=(1-5)+SDu/Do
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« flow 10 liters/h (Umean ~ 0.035 m/s, laminar flow)
« Newtonian fluid with viscosity 1(T,S)

+ simulation package COMSOL Multiphysics 3.5a
two-way coupling:
the food product
transformation
can modify the
fluid transport
properties

mass: V.(pu)=0

T=20°C

momentum: pVu=V.(pIl+n(VutVw'))

energy: pCpW.VIT=V.(kVT)

swelling: wVsS=V(1-SP+V.(DsVs)

volume fraction: R=5mm,
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MAIN RESULTS
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CONCLUSIONS

+ starch granule swelling can be coupled with fluid
flow and heat transfer, provided a thermo-kinetic
model based upon experimental work

+ thermal histories cannot be neglected in evaluating
star ch suspension viscosity

PERSPECTIVES

+ other starch suspensions can be similarly studied

+ other transformation processes can be coupled,
provided a kinetic-type model

+ fluid flow behavior can berepresented with the help of
non-Newtonian models
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