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Numerical simulation of Lonicerae Japonicae Flos particles in cyclone separator
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Abstract: Objective To investigate the movement behavior of Lonicerae Japonicae Flos particles (LJFP) in the cyclone separator
and the changing laws of the movement process of particles in the equipment under different design parameters and operating
conditions. Methods Based on the simulation technology, the movement laws of LJFP in the separator affected by the length-
diameter ratio of different equipments, the Reynolds number of inlet air and the particle mass flow rate were investigated. The
reliability of the model was analyzed with the powder yield of LJFP as the validation index parameter. Results The particle
trajectory distribution under different process conditions through simulation was obtained, and the corresponding powder yield of
particles wascalculated. The optimal process recommendations for the separation of LIFP were as follows: The length-diameter ratio
of the equipment was 5 1, the Reynolds number of the inlet air was 3.23 x 10%, and the mass flow rate of the particles was 80.1 mg/s.
The powder yield of particles was 96.30%. Conclusion This study can provide guidance for the research on LJFP in cyclones
separators and improve the deficiencies in the control and design of cyclones separators.
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Fig. 1 Schematic diagram of cyclone separator
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Table 1 Dimensions of cyclone separators with different

length-diameter ratios

H:D Dmm H (h) /mm|H:D Dmm H (h) /mm

3:1 170 510 (150> | 6:1 170 1020 (300)
4:1 170 680 (2000 | 7:1 170 1190 (350)
5:1 170 850 (250)
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Fig. 3 Internal velocity vector diagram of separator with different equipment length-diameter ratio
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B> W KR > Bk R B, WX

x3 SRETMASHRERAELER
Table 3 Results of orthogonal experiment on powder yield
of LJFP

o AL Bk
B H:D UL
5% TH BE%

D1 174X 10* WKL B ERCDN 30%  82.44
D1 210X 10* UKL R BN 15%  88.78
D1 249X 10* IR BB T R 89.92
D1 286X 10 BRI EME A 15%  89.24
1 323X 10 Bk R ERE K 30%  89.83
D1 174X 10* WKL R E RN 15%  78.39
D10 211X 10* IR BB F R 88.51
D1 249X 10* WRLF R EIE K 15%  87.23
D1 2.86X10* MRLF R EIE K 30%  94.13
D1 323X 10* BRI R ERD 30%  94.71
D1 174X 10* EB R BRL R &R 79.57
D1 211X 10* BRI EREE K 15%  83.00
2.49 X 10* Fovhi i B B K 30%  84.91
D1 2.86X10* UKL EE DN 30%  89.00
D1 323X 10* WKL R ERD 15%  96.30
D1 174X 10* BRI EREE K 15%  77.80
D1 201X 10* BRLF R ENE K 30% 7199
D1 249X 10* UKL B ERCDN 30%  79.50
D1 2.86X10* UKL # B 15%  90.37
D1 323X 10* I A R BR R &R 90.79
D1 174X 10* BRI R EE K 30%  78.10
D1 211X 10* UKL R E RN 30%  79.37
D1 249X 10* WKL B ERCDN 15%  81.86
D1 2.86X10* IR R BRLT EE 82.70
D1 323X 10* BRI EREE K 15%  90.00

1

Mol SIS e R, R A N
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—
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Table 4 Extremum difference analysis of powder yield of
LJFP

BURLG R R I1E/%

MY A H D ACEAEEE B R
1 88.04 79.26 85.00
2 88.60 82.33 87.14
3 86.56 84.68 86.30
4 82.09 89.09 85.46
5 82.41 92.33 83.79
R 6.50 13.07 3.35

WORLAS K ZE 52 3 34 AR R 3 AN kS
WIEH, HBEE N DR E SRR, RO AR
FIEI, SIEAHSC, HrBURLEERE BT B R R
(EE S AN

TR B RRARA FE A S MAIE R R 2
A SCOR R, XTilie g Rt AT 20 #r, Wk 5
Fim. WAL, B&EKAEL. NOBESFEER. bk
U5 By £ 1) R S 35 14 49 31l 0.04..0.00,0.66,
AN ) P 1 4 K A% LU AR 7] 110 330 <0 55 15 500t ks
A ZE ) 22 S 2, T [RIRORL R R B
X HIURLAS A 26 1) 5 M TG B 3 22 5

xRS HESH
Table 5 Analysis of variance
T3 EHRIR TE BHHE $igﬁ§ FHE P
“FI7 R
W H:D 0.020 4 0.010  3.630 0.040
ANAFAEEH 0060 4 0.010  10.330 0.000
HERMOR R 2R E 0.000 4 0.000  0.610 0.660
R7E 0.020 12 0.000 - -
SR 18.390 25 - - -

gi b, FERCT RN B AR R Oy T ORIE R A
AR, NHERERRS N O ERS,
FERC A HIRAR L, UL EE R S A R
R/ LSS, WiJaZ %[N . AutjiidEid ik
TRY B LR TSNS HID S 1,
N VS TR 4 3.23 X104, ORI LI IRD 15%
(80.1 mg/s), 15EIMIERATRIFFr 2N 96.30%.
5 g

B 98 LAY % FRUBURL 58 2O PR Fi b, R
Shear-Stress Transport (SST) k-0 HUE AU,
X R AAAE B N R 32 30 AT i R REAT TR
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Mro GEREW, KIEAE 1.88~4.03 um KIFRIZ 5
B SRR BRSBTS 2 fE . XAE R BT
IR s TR KRR, BTS2 2EK
MBSO ERT, BRI EET, WTREMMRNE N, 2
K5y BEER RS, TERUN S RIARAE 7.64~35.30 pum
(RRIURLLE e X4 B 28 0 2 tH L “ EORER” B4,
IR BEE A H D K2 B WG «

TR A b, AL T S AN 15
% H:D. NS FEER. FRmsRE 3 AH
FR I S ARACURLE 73 B 28 N IS 2R, 1T
193 T B AT T B BUBURLAS R 2, B FUHERE I
FETZ NS H: D=5 1, N EHER3.23X
104, BRLFEE 80.1 me/s, 1334 HRIE Bk
B EN 96.30%. HH, AKX TRikIZ35)
M EREE, B&EKEIEA, B&ZBImi
VEFHBRSS, FORLER 7S 2 DR 44 M B el i A E F 1T 56
iR o TN AR VRS ORISR 28 IR ARG,
B N VSR AR I, RS2 B 1 B0
FEREIN, B A EBIR L E R R 2, FORI 2 5 1
VA5 P B i 12 2 B R VTR e e B AE R A,
K43 JURL )32 B 300s 5 2 SR i A F B9 55 F
K, I FEURURL B 15 S BRI A A
sz 5 N CUgE B oG o X Tl XU B 2% 1)
BRSNS, & LR 3ANEESHLEAERN
SEOL . I SRR URLTE T A2 B 4 I A U E
PR L, i R0 B8 4 1R % e AR T2
WAL T S5, RyHA A2 BRI 4 B FE T A2
BETES
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