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Fluid flow Input:

Constant Votlage V
Variable Current |

Setectrodes = L * [
Field strengh: E = 5

Electrical conductivity: e
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'COMSOL Geometry and Physics ?
2D and 3D models were plotted on COMSOL 5,3a.
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'‘Boundary conditions |

1. Introduction

\\- Input conditions

Pressure = 6 atm

Temperature = 20 °C :
Natural convection
g= h (Tamb T T) | -
B Heat Source e
] V =75V y
\ é Radiation L x
Output conditions U=0

z L Pressure = 1 atm i

Lx Temperature = T Front view Top view
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‘Navier stockes|
p V@(Vu+(\7u)T)+ ou.Vu+ Vp=0

Consistency Index (m

40 60
Temperature (°C)

)

80

AN

100

Dynamic Viscosity

Power law equation:

-1

77:

Flow Index
n =0,624



2. Model 3. Modules 4. Boundary 5. Governing 6. Results and

L. Introduction 5 centation and physics conditions equations discussion

‘Navier stockes|

P %_ V'+(\7u)T)+ puVu+ Vp =20

Dynamic Viscosity
Power law equation: | = mp” -1

Shear rate which is temperature dependant

==) [he model uses the shear rate calculated by COMSOL
to determine the viscosity variation in function of temperature
and shear rate.



1. Introduction

2. Model
Presentation

2

3. Modules
and physics

4. Boundary
conditions

5. Governing
equations

>6.

Results and

Heat transfer

—d
—

Navier stockes

Thermal diffusion equation |

mfs

téné is &0s.
2

0,05

E

38

L LI
[ I N D N N B
APIVRL s is,ih

44 50 56 62

=) pC, g—f + pC VT = V. (kVT) +\

discussion

Coupled with Joule effect
Q = olE|?

Starch
1
gelatinization |

1 1
1 e
H o
m— 1
o 1
ey 1
1 1

74 20 B6 92

Core Temperature (°C)

93 104 110 116 122

EEElEEEEE
2 AIEPERFEN SOhRL,Simulatigh,e

constant pressure conductivity 501

inrce




l 1. Introduction

2. Model

3. Modules 4. Boundary 5. Governing 6. Results and
and physics conditions equations discussion

Presentation

' 2D and 3D comparison |

Temperature at the center
Difference =~ 2°C
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' 2D and 3D comparison |

Temperature at the Output
Difference = 1,5°C

Temperation at the End of the nozzle
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Prameter sweep

[ Afficher = 4=
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Experimental set-up




Conclusion

1.

Official Validation of the model

Modeling of the shear rate variation in our nozzle which is
Impossible experimentally

Optimization of our product by trying to reduce its dimension to fit
for 3D printers
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