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Dynamic simulation analysis of double-shaft paddle

type food mixer based on DEM
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Abstract: Objective: In order to analyze the movement and
mixing characteristics of food powder particles in the double-shaft
paddle mixer to optimize the verification of the mixer structure.
Methods: The EDEM software was used to simulate the propor-
tional mixing of three different sizes of food powder particles, and
then Bin Groups would build a mixing box to observe the mixing
situation, and evaluate it by studying the number of particles be-
tween different types of food powder. Results: At t =5 s, there
was still a certain gap in the number of particles in the squares
corresponding to the three types of powdered food particles, but

the difference was basically the same. The mixing degree of the
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three types of powdered food particles was already very high;
The change trend of the contact between food particles over time
was basically the same. As time increasing, the number of con-
tacts between various powdered foods also increased. After ¢t =
8 s, the number of contacts between particles between various
powdered foods basically reached a stable value. Conclusion: The
discrete element method can effectively analyze the mixing of
powdered food in the paddle mixer.
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feed; mixing efficiency

XUt 2 i 2R G B ABURL R TR R RS 0kL 2% JiE 4%
W PR T A R SR R A MR AT AR T R . B
TURLAE XU 2 - =R G HL N 52 3 IR S S B AR W A R,
S B 3 0 v AR E UL 2, U AR UE T AR DG {0488 X 0 RURL 1Y
R A1 DU AT A I L T SR B8 T s AT DA A HD R T Ot
LR, g AT R T T vk X U 2 =R A L
YyRHBURL )12 2l 8030 BEAT 20 A7 . R BLIR A5 HL N 10 R B0RE
ML FS E B R A TEAR 1) % 8 B 2 A 7E Bl 1n) , JBURE
WA RIF R RIER . M ED TRtk
DLW R BURL 1432 2l B8 %R G B b 0 6 UKL TR & 3
BEATVPAL A8 3 TR BRI IR B L i Z s Bl IR A
BT RO B IR AR 2 S B R R £ R T
ar PRI Z S O L 55 T DEM-CFD # & 1 77 1% . 9F %
F Design-Expert {3 i3, X 7 BT 45 45 B4l 2 5
HEATORAC A BT, 45 1 2% PR 28 60 9 30 25tk & 109 5% i) S 2
PR IR AR B SRR RS . BT B EOT IR X
LHIE A W RS R IN ORI S AN SR A O A e AN DR iR
N IDREAE R DR AN AU 7/ EC P/ NP NIER /I Y2 B
SURL VR A 43 A o A X A2

DEM B i 5. 90 £ (Discrete Element Method) , /& —

115



A 542 % MACHINE & CONTROL

il 7 SR A B B S AT 5 s % R R R RO VTR
AR T2 (CFD) Z J5 » T 20 A W 30 3 42 8l g = ) L fY)
S —FhRAT 3 B BB T U5k . DEM g R G ki 5
A S [ PR O T R Y 2 B A R S A R AT S A6 0L A
VAR P 3730 B R AN I RN N R
ARV — Rl A D E B D IRTHRE LN
T AR it UKL ) 328 3 1R 155 D0+ 1 38 03 T B BOOT R
B A BORLIR 5 W BEEAT 7 5. SR JT) EDEM # XT3 FhAs
I—JJ"_‘\'*E’J*’JMkénu%ﬁ*ﬂ*tKVJ{E:.L_?HTJE,UELE
Bin Groups #5714 46 WL 48 18 43 1% 00 - IF 38 2L UF 55 A [l
fﬁ:*ﬁﬁiﬁuuZIﬁlE’J%ﬁ*i’xkﬂlgﬂégﬁﬂ:ﬁ WA TR A
FE1 22 () FUA [7] 6 2003 1A £ il 22 (] 9 S0k B3 & L JB0RE Y L
B RIORE T I o X R IB Bl TR A D0 AT PR A L LU
XSk RS IR S5 H BT RS Bt 2% .

L W AhSen KA BLE AL

U 5 R A B CIEL 1) DY 25 UG e 3 52 1w #) 2 t

JfZﬂirﬁ.: E A 2 PR Tl e A 1 0 B A L A A R TR
MR G5 Bt ik 3@ R OS2 U R R A

HLFE 5 AR R R & 48 8 1 B 3052 sh % ik sh )2, =
AR R E L 2 ik B TR A ROIR S . 72 312 S
e, Wk DL — s 1B R B TR B 0 g 7R BT R A
RMAER TR 8, S BUAE £ 07 0 08[BI #EAT IR & T8 BB
PLI e AR as R AS .
2 BEoChi B
2.1 HESH

05 B 2R T 3 AN 1) B A £ JSURL 3 AT 43, % 18 E)
7 L IR) B4 SR R 45 B [ P A0 SCRRET S X R A A
MEANFERE B ES RN R E LKA E GEMM
BOHR FE L 0 5 R Ak A DA Ak B AG O 36 R A R i
TEEUCRHESS . 4 BB R T R & s & T ES 5
BAEINFE 1 PR,
2.2 {FE#ER

FHH Solidworks #5478 7 BUih 3¢ nH 1R A HLAY = 4 45
W, A7 N step ¥ X 5 A EDEM #F AT 05 B . 43 3
HERIAZR A A 25354 mm KN BRI S BORLEE AL, Sy

K1 5‘1?\31771%"‘]”\% &
Double-shaft paddlc mixer

Figure 1

B 2388 | 2021 £8 A | RS

x1 BHEHESHX

Table 1 Discrete element simulation parameter table
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Figure 2 Simulation model diagram
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Figure 3 The state diagram of feed pellet mixing

BEEFEETDEM B TEERARHNNHRMH X TRBENEHHES T

A R NOTEL T S
- 45 * e 9
b i e one b o e
48 \ 76 ‘ 70 36 163\ 228 ‘ 212 | 143

(e) Wyfkfrin (d) B3
B4 t=5sHAHKEERERS N
Figure 4 Analysis of feed pellet mixing at t=5 s
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Figure 5 The curve of the number of contacts over time

(d) MAE 2, A

(a) 3FPIE

(bh) Bkl (c) Brkgah2
B 6 BAHARR G IE ST A
Figure 6 The trajectory diagram of each feed
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