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The simulation study on factors influencing the oil yielding

rate of oil seeds in twin-screw press
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Abstract: Simulation analysis of the oilcake pressing process was
carried out to explore the effect of oilcake thickness and the speed
of the press screw on the oil yielding rate, and ANOVA was per-
formed on the test results. The results showed that both oilcake
thickness and the speed of the press screw had a significant effect
on the oil yield, and that the effect of oilcake thickness was more
significant. There was a significant linear relationship between the
oil yield and the thickness of the oilcake, with the oil yielding rate
decreasing with the thickness of the oilcake; the oil yielding rate
was negatively correlated with the speed of the press screw, and
there was a maximum the oil yielding rate speed (30 r/min) at
the press screw speed. The highest oil yield of 51% was achieved
with a cake thickness of 21 mm and a screwdriving speed of
30 r/min.
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Table 1 Constant value
fngk s/ (kN « s 1) a b
0.01 0.88 0.47
0.02 0.93 0.38
0.03 0.88 0.31
0.04 0.93 0.30
2 BhHE
Table 2 Solid attribute
W/ (kg e m™ %) EL /A # [ 4t / MPa
860 0.3 2X10°
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Figure 1 Plunger type pressing experiment device
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Figure 2 The simulation results of plunger

type pressing
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Table 3 Comparison of actual and simulation

AR/ SIPREmR/ (FEER/ xS/

(kN s™1) % % %
0.01 44.00 45.13 2.57
0.02 39.30 40.70 3.56
0.03 38.55 39.75 3.11
0.04 37.83 38.16 0.87
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Figure 3 Double screw oil press
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Figure 4  Oil cake model
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Table 4 Porous media attribute

Simplified version

B iER/m? EES
1X10710 0.521 6P
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Table 5 Fluid attribute
WARTT R/ Pa ! %R/ (kg m ) B HHE/(Pass)
4 X 10710 945 0.003
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Table 6 Geometric parameters of twin-screw press
JUf R /mm? IR /mm ] AR PR
600X 95X 330 136 21

L) /mm
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Table 7 Result of experiment

o et/ 11 S i NI K N Y| B <9
7 (remin 1) = /mm  fH/em?®  fH/em? %
1 30 20.0 468.24 167.25 38.93
2 50 20.0 468.24 193.28 44.99
3 100 20.0 468.24 173.77 40.45
4 150 20.0 468.24 187.29 43.60
5 200 20.0 468.24 181.35 42.22
6 30 21.0 491.37 192.76 12.76
7 50 21.0 491.37 230.14 51.05
8 100 21.0 491.37 205.21 15.52
9 150 21.0 491.37 196.56 43.60
10 200 21.0 491.37 194.10 43.06
11 30 22.5 526.43 185.93 38.50
12 50 22.5 526.43 202.82 41.99
13 100 22.5 526.43 198.47 11.09
14 150 22.5 526.43 205.98 42.65
15 200 22 526.43 196.50 40.69
16 30 25.0 585.81 171.87 31.98
17 50 25.0 585.81 230.14 42.82
18 100 25.0 585.81 186.15 34.64
19 150 25.0 585.81 195.13 36.31
20 200 25.0 585.81 203.49 37.86
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Figure 9 Flow and time relationship of different
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Figure 10 Flow and time relationship of different speed
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Figure 11  Volecity distribution under various pressures
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