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Abstract

In order to solve the problems of long dispensing time and easy errors in the dispensing method of
traditional Chinese medicine formula granules, a technical solution has been proposed for the
particle collection device. Based on the coupling method of computational fluid dynamics and dis-
crete element method (CFD-DEM), simulation and experimental research have been conducted on
the particle flow state at different outlet velocities of the particle collection device. The simulation
results show that when the outlet gas flow rate is 8 m/s, some particles accumulate in the gas
pipeline and cannot enter the cyclone separator for gas-solid separation; When the outlet speed is
10 m/s, all particles enter the cyclone separator through the gas pipeline; When the outlet reaches
a certain speed to collect particles inside the cyclone separator, some “stagnant” particles are
generated in the cone area of the cyclone separator for horizontal circular rotation. When the
outlet speed gradually decreases to 3 m/s or below, the particles reach a stable state in the silo. At
the same time, prototype construction and experimental verification were carried out on the par-
ticle collection device, and the experimental and simulation results were basically consistent. This
provides design references for the transmission and collection of various particulate materials, and
enhances the intelligence of traditional Chinese medicine formula particles in the collection process.

Keywords
CFD-DEM, Collection of Particles, Numerical Simulation, Experimental Research

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

TREGIC T BURCRLAR N, 5 B2, 0Kt R 2 RIURE G 25 LI RIURE AR S AV SR SR 1 B 25K
STRHE B ) TR, AT AR SOR T T RO B A AR, AECRFRARR A Ty T B B
H1]. FETAIREBRRM A, FER T 2 BRI AR E . i TR S AF T AR ORI
AT RO, ASCE] CFD-DEM R & oK 01 FARUURURL A1 ek B P VAR RS, ik AE Al
ANTMPEE[2] [3] LARUK CHOEM A2 . EBER[4]R M CFD-DEM G ,  X il 2% 2R s W Bt
ARGt R T HERA S RIEH T, B3] 7 & BRI N ToL, K55 BB A A R A —
H(- Zhou [5]%H] CFD-DEM BIFFT 17 Jie MUBR 2 &% b SOR JORORE (K13 LA I 3 70 A s R 07 AR UL 5 X e i
TR, ZEBAREEAY) G . TKIL6]KH CFD-DEM W S SNHEF 383047 T 07 B 78, 4531 7 HEFR 251
BRAE LI TR RS 702 A0 BT RS S AR AT DL ER SN BORL IS SN2 1), 5 BRI R . A4k
PESFINZR, AT RASE N B S BRORE A S AR it A, B 0E 5 T 9 T (R 7

ASCABRLC A O AR R, BRI EAE AR T B AS 2efe, FHEILE
PEMILE AR X E, 45 Sl I i, e 7 RURHC e BB AR A A SR AT, JREXFEE 1
HBA SRS R — 2k, bR Bk T 2Rt 5%,

2. HFER
2.1. JLER
AR B R 2 3 B T 5 e R B s A O H TR, B2 Rl o 25 R (A 50 . R

DOI: 10.12677/met.2024.133031 267 IR N ST N


https://doi.org/10.12677/met.2024.133031
http://creativecommons.org/licenses/by/4.0/

FaiE

JCARRE UM AN &) 1 R ISR B AT L & 1 24 ANMEFTEN 1, 7T BA 22 B AT X J0RL ARV 4
AR, BORLAKEE B B 5 AT K 1 8 BT KLER AL A SRR RN 38 KA 7 B 8, FFAE X 70 15
Horpse B o B, AR B S I HE R, 2RO TR R, LA S EnR 1Ak
2,

Ta | Im

= Tc

Tb lIo —
Oc

Ic Ii

Figure 1. Geometric model of particle collecting device
1 BROCERELRE

Table 1. Particle collecting device geometry parameters (mm)

F 1. FROCERKRELAEASE(mm)

Ta Th Tc Im lo li Ic | Oc Oi
965 150 300 1558 350 500 400 400 18 25

Table 2. Cyclone geometry parameters (D = 100 mm)
= 2. FEX S B 88 /L4542 %(D = 100 mm)

a/D b/D De/D h/D Ht/D S/ID Be/D Li/D Hc/D Dc/D
0.4 0.24 0.415 1.2 3 0.5 0.375 1 1 0.5
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Figure 2. Particle collecting device CFD grid
& 2. fAKCCERE CFD Wi

Table 3. Grid independence verification
= 3. WA To X M6 IE

Wt H F P (pa) B HARZE %
282,926 660.8

363,630 689.7 4.19%
487,625 662.7
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Figure 3. Particle flow patterns of particle collecting devices at different exit speeds
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Figure 4. Particle flow pattern in particle collecting device
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Figure 5. Particle collection state inside cyclone separator at different exit speeds
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Figure 6. Experimental prototype of particle collecting device
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Figure 7. Experiments of particle collecting devices at different exit speeds
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Table 4. The separation efficiency of the granules of the gulu formula (Outlet velocity 9.2 m/s)
= 4 RAEC S BRL BE (M OFEE 9.2 m/s)

DR SRR (9) KSR (9) I3 B R % FIE%)
1 20.00 19.70 985
2 20.00 19.42 97.1
3 20.00 19.44 97.2
4 20.00 19.50 975
98

20.00 19.56 97.8
6 20.00 19.75 98.7
7 20.00 19.83 99.1
8 20.00 19.62 98.1
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