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Effect Analysis of High-efficiency Dust-free Cleaning Screen in Grain Cleaning

YE Wei-lin, YE Wei, SU Yong, LUO Huil<, YE Wan-wan, XIA Chang-yue, ZHOU Chao, YE Qing-song
(Hubei yewei (Group) grain Co., Ltd., Jingmen, Hubei 448124, China)

Abstract: In order to effectively resolve the conflicts between environmental protection, output and benefit
during grain cleaning, the vibration screening, specific gravity air separation, cyclone separation, pulse dust
removal, closed-loop air circulation and other dust removal technologies are integrated. Efficient dust-free
cleaning screens are developed. To achieve effective impurity removal, the problems of excessive dust
concentration in grain depots and enterprises’ grain processing and cleaning sites are aimed to be solved.
Field tests on the grain depots show that the average impurity content of the grain can be controlled under
0.7% after cleaning, and the dust suppression effect is as follows: dust concentration at 5 m of the operation
range lower than 30 mg/m?, 15 m lower than 20 mg/m*® while 25 m lower than 10 mg/m?®. Therefore, the
cleaning effect and dust removal effect are better than common cleaning mechine.

Key words:. cleaning mechine; dust suppression; environment; impurity content; dust concentration
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Fig.1 Composition of high-efficiency dust-free
cleaning sieve system
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1. Feed dust collection system; 2. Discharge dust collection
system; 3. Multi-tube cyclone separation and sedimentation system;
4. Vibration screening and cleaning system; 5. Specific gravity air
separation system; 6. Pulse dust removal system
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Fig.2 Distribution of high-efficiency dust-free
cleaning screens and dust suppression devices
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1. Conveying feed dust collector; 2. Fully enclosed hopper;
3. Feed dust collector; 4. Discharge dust collector; 5. Multi-tube

cyclone separation dust collector; 6. Pulse dust collector; 7. Vibration
box; 8. Specific gravity Winner; 9. Fully enclosed discharge conveyor
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Fig.3 High-efficiency dust-free cleaning screen sieve diagram
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Tablel Experimental equipment information table

75 B 2 B WERS AR WS
L VE R YW239%  idbmt il AR SE: 4 900x3 090x3 310 mm; MR 4 330 kg; MR T 2 3002 000 mm;
JEPRRE ST . FEAS 30 ~ 60 t/h; WEHLS AR S 248 0.8% ~ 1.2%; HlZ4EERFE: 75% ~ 85%
2 BT YW60s#  iduntl RN 6 080x4 520%3 980 mm; FEHLFEE: 6 700 kg; NS 2 3002 000 mm;
WEBRBE T FEAF 60 ~ 90 th; EHUG MR T 2% 0.6% ~ 1%; HAREBRZE: 85% ~95%
3 BrimEAY CCZ1000 Sy ARME  SLEVETERE . 0.01 ~1 000 mg/m® (427282 ); 0.01 ~ 100 mg/m® ( FEMLPERSZ ); Kbk

B E T BOE , HBRRHER (15 L/min) SRR PREE@E N PE: WEE: —10 ~

40 'C; KRSJESI: 86~ 110 kPa; HHXFIRAE: <95% (25 CHI)

4 HRREE WSYW65 idtntgk 5
5 ZERA QIYW650 WAdbm- g 7 %E .

Pi: 550 ~1100 mm; LK. 10~30m; HikfE. 80~180t/h
550~1 100 mm; HUBIERE: 1.1~ 1.5m; HHE: 80~ 150 t/h
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3 A FH BT L R AR TG A Y S AT R
PNL5

BEHEUF AR A B 56 TP A0S 0.5 h AT
Wy A RO R AL AT
] 5. 15, 25 m AbRy 2R BEAA, BOHSEI(EAE N
WA VR Y ] PR A v B 1

FEAE R SRR A 2 3 B 58 S A T 25 B 4T
FEIFAI A% T 5 o

20 S BRI YRR A P T P 0 DA D 4 2 R
AJESE SRR, £5 AN v B
2 HERE5HH
21 FHEARER

3 PH L 2 AR 1 L P PO 0 2 2R DL
2, FMHEEEREE RN 4 624 1, &
M 45 th, 5 m AR 170.5 mg/m®, 15 m 4b
DU 69.6 mg/m®,25 m K2R 24.3 mg/m’,

A AL BR R >82%, /I ARFEBRR>T0%, FEBR
ERES81%, FRR<1%, 6 EHFEFAEAE R
WE. IR BB R v BRIF AR AT 4 567 t, j7 i
48 t/h, 5 m AbKYRYEE 169.9 mg/m’, 15 m kb
BRVEEE 71 mg/m®, 25 m AbKIZRVEE 24 mg/m®,
AC A L BRE>82%, N EBRE>T0%, FBRZ:
BRE>82%, HAeH<1%, fFA ERFRAERE,
22 BRELFEMIKLER

S PH L AR L P v AR T A T L
USRI 3, FEIH BB R R AT 4 613 ¢,
PR 75.2 th, 5 m ALK R HRE 27.06 mg/m®, 15 m
b Ky 2R e FE 17.26 mg/m®, 25 m AbHy 4 vk
6.83 mg/m*, AGHALIRZE>90%, /N LBRE>
75%, FBRIPRE>85%, HIFE<0.6%, fFHH
KRN PERRAE o FAITT LS PR 00 s B AR AT
4607 t, PN 76.2 th, 5 m AMK PRI 26.73 mg/m?,
15 m ALKy 2RV 17.28 mg/m?®, 25 m AbHy 2R ik i
7.38 mg/m®, AGHZARLFRFE>90%, /Mg EBRRE>
75%, BRBRERF>85%, FIF<0.6%, 4 H
FRIFHEA PERRE
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Table2 Test records of the cleaning screen in the Jingmen and Xiangyang warehouses directly under China grain

. ol A ARG DU 5 BT R A2 W/ (mg/m?) A S5 S5 G R 2R SRS D 25 SR
e 5 H1(2020 4F) AFER/! . . o . 2y N 7y WHE Ry
EERR% KERFR/% KRR/ % HRE/%  (t/h)
1 9H3H 382 14:00  178.60 70.70 25.40 84 70 81 099 45
14:30  178.30 69.90 24.00
15:00  185.50 69.40 18.70
15:30  169.30 70.70 28.90
2 9J14H 468 14:00  187.40 76.40 29.50 82 71 81 099 46
14:30  176.00 69.40 19.20
15:00  164.10 65.60 27.80
15:30  163.60 61.40 28.80
3 9fS5H 477 9:00  175.50 77.50 29.60 85 69 79 098 44
9:30  171.30 75.00 20.80
10:00  165.40 68.80 23.90
10:30  162.60 65.80 22.60
4 9H6H 452 9:00  176.60 62.80 28.20 82 70 79 1 53
9:30  177.20 60.40 25.10
10:00  171.30 77.50 28.50
10:30  162.80 66.10 24.30
5 9H7H 498 9:00  164.60 64.10 18.20 85 71 81 099 41
0 9:30  175.40 70.40 20.60
o 10:00  164.50 75.50 29.60
f% 10:30  160.80 79.40 26.40
f: 6 9J/18H 421 9:00  172.40 72.70 27.50 80 70 81 099 45
0 9:30  178.40 69.20 27.70
& 10:00  162.00 74.00 20.10
* 10:30  162.20 66.50 18.40
7 9H9H 565 9:00  166.10 69.30 27.70 83 70 82 098 41
11:00  168.10 76.50 26.10
14:00  165.20 65.80 21.20
16:00  179.50 73.80 19.90
8 9f10H 352 9:00  165.20 78.00 26.70 81 71 81 098 45
9:30  161.50 67.90 18.80
10:00  165.80 70.40 26.00
10:30  167.70 63.00 20.80
9 9HIIH 485 14:00  173.80 60.90 25.20 82 70 83 099 42
14:30  171.40 60.20 20.40
15:00  162.40 65.30 24.30
15:30  177.80 79.50 22.20
10 97 12H 524 14:00  177.80 68.00 24.20 84 70 83 1 51
14:30  169.00 71.90 26.90
15:00  168.90 61.90 19.10
15:30  175.30 75.90 28.70
it 4624 170.50 69.60 24.30 >82 >70 >81 <1 45
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CREWHR ol S 502045 2021 0F 45
k2
. ol 3 ARG BT A 2 ok B/ (mg/m?) A5 LR A FFAE Z DR T 45 2R
e 5 HH2020 4) AJER/! i ] . o s 2y N 7y WHE Ry
LBRZ/% KBRFE/% KBEFE%  SHRE/%  (th)
1 10A8H 385 9:00  160.30 79.70 21.50 81 70 82 1 43
9:30 167.20 79.10 18.90
10:00  174.40 74.40 28.60
10:30  166.90 76.80 26.00
2 10A9H 470 9:00  160.20 76.00 28.30 81 71 83 098 48
9:30 176.50 70.80 26.50
10:00  171.70 64.20 23.60
10:30  178.70 72.80 23.60
3 10H10H 456 14:00  169.80 65.20 21.50 80 69 81 0.99 51
14:30 161.20 76.40 22.30
15:00  178.80 68.00 23.70
15:30  174.00 63.20 25.70
4 10H11H 430 9:00  165.80 73.80 27.30 81 70 83 099 45
9:30  163.30 64.50 29.00
10:00  163.50 71.10 20.20
10:30  165.30 76.10 20.00
5 10H12H 518 9:00  173.80 70.20 20.10 83 71 82 1 55
" 9:30  168.30 72.00 30.00
i 10:00  177.00 74.10 20.20
ﬂ;ﬁ 10:30  164.80 66.50 28.90
?’j” 6 10HI13H 380 9:00  165.00 73.30 23.50 82 70 81 1 42
H 9:30 166.20 63.10 28.00
I 10:00  171.70 78.50 22.00
& 10:30  165.00 75.80 22.30
7 10H14H 549  14:00  173.20 63.00 28.10 84 70 82 0.98 52
14:30 162.50 78.70 21.40
15:00  179.10 70.20 19.70
15:30  161.40 69.90 20.40
8 10H15H 38  14:00  176.90 74.60 21.20 85 71 83 099 53
14:30 178.60 71.00 22.80
15:00  179.00 63.90 21.30
15:30  175.80 67.90 29.00
9 10HI16H 460 9:00  176.60 61.70 27.60 84 70 82 1 53
9:30 165.70 64.00 27.10
10:00  165.50 74.90 20.50
10:30  163.30 64.00 23.60
10 10178 530 9:00  175.30 72.30 19.00 82 70 82 099 42
9:30  162.50 79.40 24.70
10:00  178.10 71.60 25.70
10:30  174.80 67.70 27.00
&3t 4567 169.9 71 24 >82 >70 >82 <1 48
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Table3 Test records of high-efficiency dust-free cleaning screensin Jingmen and Xiangyang subordinate warehouses of China

) T2 A5 T ST 24 03 2 e B /(mg/m) A S 5 R 2 A T 2
s 5 H(2020 4E) AJEEH ﬁ«mﬂ e N 77 S e
Ho g fif ] 5m 15m 25m o o R rEn
EBRR/% KRB/ % KERE/%  TAE/%  (th)
1 9H15H 410 9:00  25.51 21.71 6.71 90 74 85 0.67 81
9:30  26.13 2233 8.46
10:00  32.57 13.14 5.04
10:30  26.87 10.59 7.48
2 9HI6H 517 9:00  30.92 18.71 5.34 89 73 83 0.69 74
9:30 3247 18.27 4.08
10:00  27.60 17.56 6.85
10:30  25.37 13.71 6.81
3 9H17H 462 14:00 2645 17.34 478 89 76 84 0.59 80
14:30  28.67 15.60 5.47
15:00  27.56 20.28 6.06
1530 26.66 19.49 6.55
4 9HI18H 395 9:00  21.27 13.46 6.51 90 77 85 054 74
9:30  23.40 19.37 9.53
10:00  30.17 13.08 4.72
10:30  30.51 15.26 6.16
5 9HI19H 524 9:00  20.12 13.60 8.81 90 76 84 0.67 76
" 9:30  29.97 2333 439
% 10:00  23.10 18.61 9.18
R 10:30  22.88 18.30 6.84
i 6 9H20H 392 9:00  29.09 22.29 6.04 91 78 85 055 82
5 9:30 2261 23.07 5.93
& 10:00  31.64 13.62 9.06
& 10:30  28.70 22.00 5.49
7 9H21H 546 14:00  29.41 11.34 4.10 90 78 85 058 75
14:30 2581 15.65 9.67
15:00  29.43 16.26 8.35
1530 29.28 17.07 6.30
8 9H2H 416 14:00  30.81 21.20 5.65 91 76 85 070 72
1430 23.60 16.80 6.03
15:00  23.97 18.75 7.51
15:30  25.68 21.75 8.58
9 9H23H 467 9:00  31.70 21.02 8.34 92 74 86 053 70
9:30  25.51 10.25 4.64
10:00  27.22 14.53 5.30
1030 21.82 10.20 7.19
10 9A24H 484 9:00  27.35 15.50 8.29 90 73 86 052 71
9:30  24.22 16.83 9.94
10:00  27.70 22.71 7.13
10:30  28.74 15.89 9.89
&t 4613 27.06 17.26 6.83 >90 >75 >85 <0.6 75.2
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. ol WA D 2 BT B AR v B /(mg/m?) A S5 Z5 G R 2R SRS D 25 SR
g 79 AMQOOE) AR e g M B IR ey
BBRR/% KRF% KRFE/% TRE/%  (Uh)
1 10 H 19 H 421 14:00 25.24 17.40 5.01 91 72 87 0.55 80
14:30 21.84 15.37 6.79
15:00 22.82 13.82 4.66
15:30 26.22 16.88 6.81
2 10 H 20 H 455 14:00 29.76 18.52 7.59 92 77 88 0.58 79
14:30 27.73 17.87 4.89
15:00 25.08 14.58 6.91
15:30 29.55 16.74 8.23
3 10 H21H 503 9:00 31.65 18.67 7.46 93 75 88 0.56 79
9:30 32.45 21.56 8.16
10:00 22.59 15.72 9.10
10:30 23.54 16.08 5.94
4 10 H22 H 476 9:00 24.25 18.98 4.92 92 76 87 0.59 70
9:30 21.89 14.28 8.14
10:00 29.16 17.36 8.97
10:30 28.98 19.63 7.30
5 10 H23 H 530 9:00 31.69 23.86 9.96 93 76 89 0.64 76
i 9:30 25.64 16.67 8.83
fi# 10:00 20.40 11.50 4.74
jﬁﬁ 10:30 32.55 15.71 8.61
?T;] 6 10 H 24 H 395 9:00 20.98 11.79 4.19 93 75 87 0.58 73
hER 9:30 30.05 16.06 7.92
& 10:00 24.51 13.96 6.55
& 10:30 24.02 15.09 7.03
7 10 H25H 498 9:00 25.80 18.14 8.63 91 73 89 0.60 80
11:00 32.07 19.96 8.88
14:00 23.01 14.87 9.90
16:00 27.24 21.45 7.24
8 10 H 26 H 377 9:00 21.16 16.33 9.66 91 76 89 0.65 75
9:30 22.42 13.39 8.33
10:00 24.69 19.35 8.34
10:30 32.80 20.29 7.89
9 10 H27H 456 14:00 31.34 21.42 7.79 93 76 88 0.68 77
14:30 28.11 18.01 4.68
15:00 25.25 17.39 5.39
15:30 26.08 14.89 9.93
10 10 H 28 H 496 14:00 30.99 21.02 5.84 93 75 87 0.57 76
14:30 25.85 17.13 6.25
15:00 31.88 22.54 9.38
15:30 28.20 17.07 8.62
&1t 4 607 26.73 17.28 7.38 >90 >75 >85 <0.6 76.2
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Table4 Comparison of test results

B T HL TR BTE 2R Vi B
S b =M\ ] = I
HEE HEE HEE HEE

FE R /(t/h) 45 48 75 76
5 mAb# AR IE/(mg/m®) 1705 169.9 27.06  26.73
15 m A K3 2B e /(mg/m®)  69.6 71 1726 17.28
25 m A KR W E /(mg/m®) - 24.3 24 6.83 7.38
K2 BR%F/% >82 >8 >90 >90
INGR BRI % >70 >70 >75 >75
BREREBRE/% >81 >82 >85 >85
AR B 2 5%/ % <1 <1 <0.6 <0.6
3 45iF

LA W R R B S5 R, S Ao
HH O T AV S RS A B A AR E T8
0.6% LA, S LI R R E A SR E & 248 1%
BRife, RIS 48 B4 2R S8R BE PRI 4 45 AL S
il 5 m LB E A T 30 mg/m’, 15 m b AN
T 20 mg/m®, 25 m A A T 10 mg/m?®, 77 4
H 75 th(FEA 1)

Bl B P P R R, S EORE SR A

LA TR e R IX, — 2 =1 KA
KT, BRI s BRI, 2 X A B
YL, (AR O R, =4 T
Wl s i R MM o A4 T B
it Al A RO DRI TR L, R R R AR ROR, FEIR
AR URLNG BLR 15 288, AR T TARR S
PREEARAL N B3 B R MR, 5 B T 3 L s
A AL, 7EVEBEACR | R IMRYERE . TS
Ve ATAE RS T HAT R, AR E
G R R ] e R JEA e B O F AR, Sl
LR PRI A RRE .
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