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https://www.albertafarmexpress.ca/news/bin-
busting-canola-yields-come-to-alberta/
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1. Introduction

« What is Canola?
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Canadian Oil Low Acid
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1. Introduction

» Seed Processing
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Fig.1 Flow diagram of the typical processing of seed from cereal, pulse, and
oilseed crops (Martinez-Soberanes et al., 2020).
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1. Introduction

* New Technology

Fig. 2 Picture results of flaked canola (Carré et al., 2016). Fig. 3 Fractions obtained from the dehulling canola seed. (A) Dehulled sound kernel and
(B) hulls (Martinez-Soberanes, 2023).
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1. Introduction

Characteristic of canola seeds:

0.1 ecm

Hull

Small and uneven size (1.5-2mm)
Spherical alike shape
Thin hull (~35um)

Low mechanical load

The tight association of the hull and kernel

Fig.4 Picture of a canola seed.

Preconditioning process - disconnect the association between the kernel and hull;

— Dehulling process - mechanical method to remove the hull from the seed.
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2. Preconditioning Process

Moistening

R

Heating at 50°C

Fig.5 Raw canola seed.

Fig.6 Thermal treated canola seed.
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3. Dehulling Process

* The Finite Element Method (FEM)

Canola seed
Left roller Right roller
Shear Compression

Compression Shear

AYARAYA

* 2mm Sphere

* Hull: 35um thick

* Poisson ration: 0.25

« E(hull): 1.027 Gpa

* E(kernel): 0.499 Gpa

* Frictional coefficient:0.27

* Hexahedron elements

» Isotropic properties

* Roller speed: left100,right70
Roller gap: 2mm

. A.
'B. .

Hull Roller set as rigid body

Fig. 7 Comparison of seeds after shear and compression stress Fig.8 The 3D finite element model of the roller machine
tests (Martinez-Soberanes et al., 2023). and canola seed.
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3. Dehulling Process

« 2D Compression model « 3D Compression and Shear model

.
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+1.821e-01
+1.669e-01
+1.517e-01
+1.366e-01
+1.214e-01
+1.062e-01
+9.104e-02
+7.587e-02 S, Mises
+6.069e-02 S, Mises (Ava: 75%)
+4.552e-02 (Avg: 75%) +1.397e+01
+3.035e-02 +1.391e+01
+1.517e-02 +1.275e+01
+0.000e+00 Thiomes0l
9.270e+00
-:8-1?05:00
+6.962e+00
+5.8048+00
+4.645e+00
+3.487e+00
+2.3298+00
+1.171e+00
+1.230e-02
PEEQ
(Avg: 75%)

+6.571e-01
+6.024e-01
+5.476e-01
+4.928e-01
+4.381e-01
+3.833e-01
+3.286e-01
+2.738e-01
+2.190e-01
+1.643e-01
+1.095e-01
+5.476e-02
+0.000e+00

Fig. 9 The 2D compression model. Fig. 10 The 3D compression model.
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3. Dehulling Process

« Synchrotron-based X-raying images

Compression Shear
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* Preconditioning: 1) air gap to facilitate the dehulling;
2) increase the oil yield.

* The shear force should dominate the dehulling process over compression.
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Thank you!
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