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Simulation of running stability in a twin screw extruder
for wet extrusion of fish protein

LIU Jun-rong"?, XUE Chang-hu!, TONG Chang-qing?,
YU Wei-wei?, XIE Zhi-fen?, LI Sheng-de?
(1. Life Science and Technology College, Ocean University of China, (Qingdao 266003, China;
2. Department of Food Science and Engineering, Dalian Fisheries University, Dalian 116023, China)

Abstract: A Clextral BC-45 laboratory-scale twin-screw extruder was used together with central composite design to study the effect of
extrusion cooking process parameters on running stability of the extruder indicated by rnunning current. Process variables examined were
barrel temperature in the last zone, screw rotation speed and feed moisture, respectively, each at 5 levels. The system-running current
readings were taken down directly from the extruder control panel during experiment-operation. The processing variables and extrusion
system response parameter of the experiment were presented as response surfaces and contour lines mapped by means of response
surface methodology. As shown as surfaces and contours, an increase in screw rotation speed, or an increase in the feed moisture,
generally decreased the system running current significantly, while the barrel temperature has no obvious effect on the running current
at the range of variables examined. Regression model was built up with a R® =0.992, and the regression equation is highly credible.
Key words: wet extrusion; process parameter; system running current; simulation
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&R ClextralBC-45 KU [F] [q] e 2 & W&
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Tab.1 Values assigned to process variables for response surface analysis

LS v o
BAETE B coded variable level
process variable code
-1.682 -1 0 1 1.682
HERK (% wb) X 51.59 55 60 65 68.41
feed moisture
BRIRE(T) X, 157 160 165 170 173
temperature of barrel
. =1
AT R (r-min ) X, 166 200 250 334 300

screw speed
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Tab.2 Values of independent and dependent variables of each experiment in codes

ﬁtgﬁﬁ@ X X» X> Y ﬁ:gﬁéﬁﬂ X X2 X3 Y
experiment no. experiment no
1 1 -1 -1 35 9 0 0 26
2 1 -1 1 19 10 0 0 0 26
3 1 1 1 18 11 -r 0 0 53
4 1 1 -1 31 12 +T 0 0 28
5 -1 1 -1 60 13 0 —-I 0 36
6 -1 1 1 34 14 0 +r 0 36
7 -1 -1 1 34 15 0 0 -T 45
8 -1 -1 -1 52 16 0 0 +r 24

WY RRGEBITRRA)

Notes: Y means system running current( A)
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JH SPSS # {4 Ab B 45 R, 48 3] Clextral BC-45
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FREN

Y =26.438 - 10. 824X, + 0. 580X, — 10. 701 X,
-1.625X; X, + 1. 875X, X; — 0. 625X, X, + 4.518
X2 +2.928X,7 +2.397X,2 +1.375X, X, X, +1.199
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Fig.2 Effect of feed moisture and screw speed on running current
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Fig.3 Effect of barrel temperature and screw speed on running current
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