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Design and Experiment of Electrostatic Impurity Removal
Device for Honeysuckle

WANG Fenghua' LIN Yuhong' LAI Qinghui® WANG Yongjie' TIAN Baoning' SU Wei'
(1. College of Modern Agricultural Engineering, Kunming University of Science and Technology, Kunming 650500, China
2. School of Energy and Environment Science, Yunnan Normal University, Kunming 650500, China)

Abstract; Based on electrostatic separation technology, an electrostatic removal device for honeysuckle
was designed to solve the problem of poor removal of woven bag filaments in the removal process. Through
theoretical analysis, the critical conditions for the trajectory separation of honeysuckle and woven bag
filaments in the electrostatic field were deduced, and the feasibility of electrostatic separation technology
for honeysuckle impurity removal was verified. Single-factor experiments and COMSOL simulations were
used to investigate the effects of electrostatic electrode shape, output voltage U of the high voltage
electrostatic generator, electrostatic electrode angle a, the distance L between the electrode and the
roller, and roller speed N on the removal performance. The electrode shape was determined as a circular
arc, and the a was set to be 45°. The quadratic regression equations for the removal rate and the false
removal rate were established by the Box — Behnken experiment, respectively. Response surface analysis
was used to explore the influence of each experiment factor on the experiment index. The optimum
operating parameters of the device were determined to be U =11.9 kV, N =28 r/min, and L =60 mm.
The results of the bench experiment showed that the impurity and false removal rates were 94. 47% and
0.89% respectively, which met the requirements for removing impurities from honeysuckle. The device
proposed effectively removed woven bag filaments from honeysuckle and may provide a reference for the
design of similar herb removal devices.
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Fig.2 Schematic of force of honeysuckle
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Tab.1 Calculation parameters
HAENRHH/ (Fom™") 8.85 x 10"
SR BFE L/ (Fom ™) 4.5
LS L AR/ (Fom ") 6.5
G/ (grem ) 0.8
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Yt S48 22 JT A F A it/ C 2.36 x10°1°
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Fig. 12 Experimental results with different electrostatic

electrode shapes
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Fig. 15 Simulation results with different spacings
Pl 16 S AN [a] [l BE R A B 2 5 DL RGR BR 3R
RT3 T 3 K 1

e M EE KT 60 mm B, B 2 ] BE Y K, 1R R
RIFEWEAR . S0 BE S 50 mm B, 35 B 2% ) 14 | 5
J2 R R B 7 A A B AR D 3k B 4 R AR T B T R AR
FEHT G A . A FE U6 J R rp & B, 24 (] i
B/ T 50 mm B, BT OKAETCE LA, A H T BR
o ULARYE DT 1 S50 45 1, 7 2 5 20X 50 18] B
BUETEE N 50 ~70 mm,

100.

90 16

70

50 60 70 80 90
fA]B/mm

B 16 ASIa] [E] BE T 0y kg6 45

Fig. 16 Experimental results with different spacings
3.2.4 FRHEMAE

MR 14 KV, B R 27 o/min, 8] BE
60 mm , # B A% A B 0 53] Ol 25° 35° 45° .55° 65°1,
15 B 580 1 25 R Bl an & 17 .18 i, Bl 17a &
7R T LI 3 A AR O B R R A R R, AR
H, 375 X3 P 10 F, 37 9 BT LA B 5 B St RS N o
K 17b SR SR T A AL 9 B . i AR o =
65°, Hi 7 B 2 g 3k B W fF, Bifi J5 7E AT R
MFHAR A o =25°, iR R BT M
A A R R MR B KA AR AR R E TR
SRR AT, 3K R B e AR 22 W SE L R, 2 o
b KRB /NI G 248 22 A5 95 F 37 DXl b 5 B I
() 45 2L, i R, et R B 3K B e KAHL L TR 0 32 B Y B 1% )
BN o e FL AR UG R i F B A R I, O A A5 A R
5 DX SN Y - 22 v 37 0 RE R AT RE R

Pl 18 Sy A [vi) i vl 2 #0021 BB 2% 38 LA B 1R B
Ao Hh AT B R AR R R O BR A R S
Vit NER: N U) ZE- RPN R o BE S P AN U 2 £
o =45°0 BRI AR B . X BEWTIZ A B R A AL
L3 XN 7 28 i 3 08 B R B T B R, S B4R 22
FEHLFEAE PR T B ORAYBEAR T, D O S R B A Y G
YUR Ly BEAUR o T2 a >45°8 a <45°F, 1
8 B AN [R) P2 B R 08/, B0 T BR 2R R AR .
Ab LT EAE Y o3 B S R D TR AP,
o BUOR, BIRE SARAEE B SRR RE S L, &
WAEZ B BAR T BN, S BORBR R AL & BT
W Rl R O Y R 2R ROR TR R SR v s R i



£ 8 1)

ERAE % SRAER LRI ERT 5% 151

AR/ (KV - m )
0 100 200

a=45° a=65°
(a) #3750
360

8] (54
—_ el
=2} o]

AR/ (KV - m )
s
i

27

0 3IO (;0 QIU
0/(°)
(b) HLIZBRE 43 A R
17 S[a) B A% ff B2 N 5 L4

Fig. 17  Simulation results with different electrostatic

electrode angles
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Fig. 19  Experimental results with different roller speeds
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Tab.5 Variance analysis of response surface model
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Fig.20 Response surface plots of each factor on

impurity removal rate
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