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Abstract

In order to study the separation effect of heavy medium shallow groove separator for different
particle sizes, the particle movement inside the heavy medium shallow groove separator was si-
mulated by numerical simulation technology and DPM model. The trajectories of coal particles in
the heavy medium shallow groove separator were compared under different horizontal flow ve-
locity of suspension and different upward flow velocity of medium, so that the motion law of par-
ticle size with different trajectories in the heavy medium shallow groove separator were obtained.
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Figure 1. Machine model
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Figure 2. Model grid partition
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Figure 3. The calculation process of DPM
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Table 1. Free settling velocity of different size particles

% 1. TR BUR TR KR

WURL 4% /mm RS & FhFE/(mPa-s) Vo/(cm's ™)
6 0.1 17.35 6.04
6 0.2 26.63 5.36
6 0.3 84.82 2.87
6 0.35 229.33 2.65
13 0.1 7.19 18.61
13 0.2 14.17 16.36
13 0.3 83.45 6.67
13 0.35 203.35 4.56
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Figure 4. The computation of simulated and calculated value of
free settlement velocity of 6 mm particles
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Figure 5. The computation of simulated and calculated value of
free settlement velocity of 13 mm particles
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N T IRFTMEIRIEBURL, B 4> 3555 B +0.1 g/em® PR IR E S B 40 4T M, MBS EEBURL A TE N 1600
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Table 2. Physical property parameters
=2 YEMRSY

KA R R o
S (m/ MR - o m/s
15 ) PIOR wr mREE OB (m’s)
- N ~ (kg/m®) (kg/m®) (mm) R R
XJiE YR () XJif Y
(m/s) (m/s) (m/s) (m/s)

Group 1 0.220 -0.175 0.28 1500 1600 6~150 0.20 -0.170
Group 2 0.240 —0.191 0.28 1500 1600 6~150 0.20 —0.170
Group 3 0.260 —0.228 0.28 1500 1600 6~150 0.20 —0.170
Group 4 0.280 —0.245 0.28 1500 1600 6~150 0.20 —0.170
Group 5 0.300 —0.262 0.28 1500 1600 6~150 0.20 -0.170
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Figure 6. Relation of displacement and time in Y direction
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Table 3. Physical property parameters
=3 RN RESH

gy P KRR @) WANIE WU B PRI (ms)
(m/s) X Fms) Y Jlfms) (kg/m’) (kg/m’) (mm) X Jyms) Y H T (mls)
Group 6 0.2 0.220 —0.185 1500 1600 6~150 0.20 —-0.170
Group 7 0.24 0.220 —0.185 1500 1600 6~150 0.20 —-0.170
Group 1 0.28 0.220 —0.185 1500 1600 6~150 0.20 -0.170
Group 8 0.32 0.220 —0.185 1500 1600 6~150 0.20 -0.170
Group 9 0.36 0.220 —0.185 1500 1600 6~150 0.20 -0.170
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Figure 7. Relation of movement time and displacement in Y direction

7. BEIFEF Y F MR X R E

DOI: 10.12677/me.2019.72018 135 i AR


https://doi.org/10.12677/me.2019.72018

ARl

BRI, B FEAS [EIIE, AN [RDREAR BRSO I 3 AH (5] 2 B ) Pl 75 B (B AN [, EF T R (%) AR
Bhne SRR KIIRRL(10 mm A UL EBRD) TS, b I sE 3 et 2AE Y 7 m B s
W/, TRERAR B NBRL, 32 BRI K . Group 9 B R 8 mm Fi4% [ URL /3 1 5B A 2%, IR oy ik
TBRA 8 mm B A F| T4 1k

4. &g

T ISt AN [RDRL AR JBURLZE AN [F) B A R R VM 5 138 shAT A B RLRUEURL X 7 1 Y 5 R Al
(][ 0% R IXS EL A A, v DA B4 T 4k

1) BIFWEEE N 1500 kg/m®, R RN %5 4 1600 kg/m® I, 13 mm R4 K DA ) 50k 52 58 V7
PEIRSCE IR AR, 10 s P FEARRIURL S5 RE 56 i B, O B =40

2) ETHAEESE N 0.36 m/s, KPR A (0.22, —0.185)i), 8 mm A% fz LA_E ks AT LSBT 20y
.

3) FTRAEE A 0.36 m/s, AKFERHEE A(0.22, —0.185)I), /NT 6 mm [ SR I A A E7E A BRI A]
SERGUTRE, FLES WL DBy, ZREE =R HEt, IEROR BTGy, BRI R B

4) Moyik FIRFE 8 mm B, AT LA 2 5 A TR AE o AL 2 A

S E WK
[1] R, REE, XEKE. EARES RN RS HTI]. GeIR5 168, 2014(6): 133-135.

[2] BRSO, B ERAE S EBORTEGE R RIS AT, AR ST RE, 2018(1): 184-185

[3] PEIRVE. RAEEN % T ZERE IS AN HREHE, 2017(2): 117-118.

[4] %&(ﬁ)i, ZEFE, FBES, KITIK, ki REERM S E TR H R R[], ER AR AR, 2018,
24(5): 61-65.

[5] P K. FRARIRAGE A m HRRRLEE T BRIERDT[I]. EBEHIR, 2017(2): 56-58

[6] FRELED. MR MUMOERTE R B N R IER T[], IEIERIR, 2014(2): 65-67, 71.

[7] FEER. ZE5BRIE) PR E R TR A ARG (7). RN L 5425 RH, 2017(5): 25-32.

[8]  FKMS. A1/ BRI RS BE Treii#s 4k s [J]. AL ER, 2014(15): 99.

[9] ZK5%, TR, K200, & B UBTRBOR B0 & SR [T]. BEm TA2, 2016, 48(11): 120-123.
[10] FFIES. mRE R A 73 T2 3% & A FE[R]. 2014: 1-2.
[11] EHE, FIEX, R, 25 BIF M0k X e 88 ik IR 7). AR, 2017(2): 25-28.

Hans X
PR RN R

1. FTJFFAM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
TFRIFIERMEESE: [ISSN], H AT ISSN: 2329-7301, RIA] A
2. FTHFHIM B T http:/cnki.net/
A EBRSCERAEE” HEN, BINSCERRE, RIRT

hEE S http://www.hanspub.org/Submission.aspx

WITIMRHE : me@hanspub.org

DOI: 10.12677/me.2019.72018 136 i AR


https://doi.org/10.12677/me.2019.72018
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:me@hanspub.org

	Numerical Simulation of Different Size Particles’ Kinematics in Heavy Medium Vessels
	Abstract
	Keywords
	重介质浅槽分选机内不同粒径颗粒运动学的数值模拟
	摘  要
	关键词
	1. 引言
	2. 数值模型的建立与分析
	2.1. 模型建立与网格划分
	2.2. 模型可靠性验证

	3. 模拟结果与分析
	3.1. 水平介质速度对不同粒径颗粒运动的影响
	3.2. 上升介质速度对不同粒度颗粒运动的影响

	4. 结论
	参考文献

