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Three-dimensional Flow Field Analysis in Single Screw Extruder of Soybean
Meal Based on CFX
GUO Shu-guo, ZHANG Zhao, WANG Li-yan, XU Wen-hai

( College of Machinery Engineering, Shenyang University of Chemical Technology, Shenyang 110142, China)

Abstract: Using CFX method to analyze material flow field of single screw extruder which with a rotating and spiral barrel, re-
search and analyze the soybean meal movement. Including the velocity vector, velocity flow charts, pressure chart and extru-
sion capacity. Comparison with a single screw having a common barrel was conducted. The single screw extruder which with a
rotating and spiral barrel has reverse thread and turning . It can enhance the ability to build pressure, improve extrusion capac-
ity and produce vortex motion which was conductive to full mix. The research could provide references for the single screw ex-
truder processing.
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a. Right-hand single screw; b. Barrel with left-hand screw.
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a. Combination of screw and barrel; b. Profile diagram.
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Fig.2 The combination of screw and barrel
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Fig. 3 CFD grid model of flow channel
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a. General single screw; b. Single screw with rotating and spiral

barrel.
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Fig. 4 Velocity distribution on a plane(Y =90 mm)
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Fig. 5 Partial enlarged view
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a. Pressure contour of general single screw; b. Pressure contour

of rotating and spiral barrel.
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Fig. 6 The contrast of pressure contour
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a. Velocity streamline of general single screw; b. Velocity stre-
amline of rotating and spiral barrel.
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Fig. 7 The contrast of velocity streamline
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Fig. 8 Particle motion in the flow field
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Fig. 9 Comparison of two kinds of screw
extruder performance
4% B

FIHI CEX J7iE IS T SO 7E HAT e s 1R Sl
i B BARFT B R LI S v BV S LAY, T R ST O
Fr PR E R #9328 Sl B0 BT BB ALY T
RES) I HUR A TERE S BT PR REIT 500 5 % ML IR
FREFIALEEST T OB, AR 2 L R 2518

(1) ML AYIRBOA ZE 1, SRAT BRSO 47 1, HLF%
B TR T RIE sl , AR T SR 23

(2) th T AL 5 AT A I 5 T, A5 B A B
SHIRLCHIL T ) FLARAT B Hh LAY I T BB ) R T
IRFT BT AL,

(3) i LIS WRAT S5 1) e sl R sz 1] R0 e 5l
SR Z W]z S AR 3 FEEOR, BT U1 1 K, R T E
HIES

(4) BATHE S IREUHL 1T ) SRR B AL 3%
PERE SR T8 0 FRAT B L.

HAT S R SO LR B R AT B 1 LA 23 ok

AE IR VERE BF P RE T T A AR A AL, (ELA 2t
— BRI K

5% Uk

(1] JRRiA: R AE TS . BT B ol 7 [ A 26 B ) (.
B[ T]. E kL, 2004,18 (10) :83-87. (Xing Y S, Zhu F
H, Jiang S L. Numerical simulation for solid conveying section
during single screw extrusion[ J]. China Plastics,2004,18 (10) :
83-87.)

[2] SRR, R, X0, 5F R SH80TH LU0 R Z 8 Ak Y
[ T]. rEE R, 2011 (11) :26-28. (Guo S G,Wang L Y,
Liu Q. Effect of extrusion parameters on the gelatinization degree of
texturized soy protein[ J]. China Feed, 2011(11) :26-28. )

[3] FEoRZFRE. BFFFENL N AR B0k [T]. & T
,2011(10) :99-102. (Wang H R, Li Z J. Research of screw ex-
truder and its application[ J]. The Food Industry,2011(10) :99-
102. )

(4] W, kER, &EW, . PIERFFE N HLEE S EORPER
VR[], TPE¥EE,2009,23(8) :1-6. (Pan L, Zhang Y X, Jin
7 M, et al. Technological progress in high speed extrusion of sin-
gle-screw extruders[ J]. China Plastics,2009,23(8) :1-6. )

(5] JRlr . SUBRAT S ML 45 RAT A = 2k i A B el [T ], ALK
BT 5l 1 ,2008 (5) :85-87. (Jin K. Numerical simulation of 3-
D flow characteristics in twin screw extruders with combined screws
[J]. Machinery Design & Manufacture ,2008(5) :85-87. )

[6] BR¥EM,ILL . RSN (CFD) B H AR 75 DU
FREFH PR LT ], A E SR, 2001 (12) :12-16. (Chen J N,
Hu D D. Applications of CFD and its software packages in twin -
screw extrusion|[ J ]. China Plastics,2001 (12) :12-16. )

(71 Pl REL, B, 55 SURAT5F R B AL DLRAT 14 7 27 B 2l
FARITHr[T]. PLbse it 565, 2013 (1) 1 175-177.
(Yang K,Wu K,Wang Y L. Mechanical model and finite element
analysis of screw in twin-screw extruder[ J]. Machinery Design &
Manufacture,, 2013 (1) ;:175-177. )

(8] Emut, S . TR FIOKEBT R AL T 2 M1k
[J]. B AR ,2013,41 (12) :177-180. (Wang L Y, Guo S
G. Process optimization for extrusion of com gluten meal [ J].
Guizhou Agricultural Sciences, 2013 ,41(12) :177-180. )

[9] Tofele, 3R . RIS M. JEaT A A,
1999. (Zhang Z X, Dong Z N. Viscous fluid mechanics[ M ].
Beijing: Tsinghua University Press,1999. )

[10] skt . ANSYS14. 0 BUSARAT S5 TR A S [ M]. dEst: #l
Tl H B4t , 2012 10. (Zhang H C. Theory and engineering
application with ANSYS14.0 [ M ] . Beijing: China Machine
Press,2012.10. )

[11] BKZIE . XSUBF-HH AL RN M. Je5t. b EER Tl
HiRAt,2002 4. (Geng X Z. Twin screw extruders & its applica-
tion[ M]. Beijing: China Light Industry Press,2002:4. )



