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Fig.1 New proportion and full variable fertilizing device
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Fig.2 Fertilizer particle distribution of equivalent diameter
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Fig.3 Fertilizer particle spherical rate distribution
U5 FLI R A B B A LB, 6 R 5 ®2 HHBY
LA AH SR S BT A0 36 2 s, A TR kL 2 Tab.2 Material parameter
[F1) {4 4 fih 3“2 SR AN 3 B o 2% ek BLIk Sk
N Y s soLs JH AN H 0.23 ~0.26 0.41 ~0.48 0.47 ~0.52
L3 #RHAIERRARET e 7 6 8
57 P4 H/ Pa 1 x10 1x10 1 x10
W3 gﬁk—}puéca <k AN B e BT
K 3 A ) S U458 M 2 e A 23 1) S A UK W/ (kgem—1) 12501400 3250 ~3 600 200

BT BLE b BB A OGS B O R AT BB



6 1

SEHE 2. T M AR B HE AR 2 B IR S B IR S5 1 L1k 127

R3 MRZEEMNFESH

Tab.3 Collisions parameters between different material
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WEEMERSC 0.28-~0.32 0.26~0.33  1.23~1.28
PEEEEE 0.21~0.29  0.18~0.22  1.22~1.26

SZPRFEEHFEDN M EORR, HhokE KA
1000 mm, %5 2y 300 mm {5 JLAT AR D3t 1 o % JLAT
RO T NEAE T 07, P B 4 5 5 v B 2 T 1)
— VTR SRS XL 3 A HE A 23 ) 5 — AL
T A ) L A v R A SUIE Tl A 4
FERIURE, 5 i i 15 B HE A 48 M e 0 1A 1) 32 Bl ke e o
FE R BEE N 3.5 s BB AEA G, A 1.3 s IF
(5 IR JIE 40 5 v Al DL — 5 B A EAT RIS o AR
HHS 32 gl JEUHR R 2 TC AR B 328 2l B 46 DAyt T L AT 4R
AR BT ] B A 02 Bl B BCE T N 2 s JF 4R LA
0.6 m/s B AR XS HE AL % & 2 07 1) LIz 3l .

A HE S A B 3 A ) R BB TR LU
60(°)/s A IRIFALE 120 ~420(°) /s I 4% B 3 [ A
fr 6 A5 H . BRLBIR A BRCRUNIE 4 R .

B4 SO IR0 EOCR

Fig.4 Particle mixing simulation
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Fig.5 Sampling area and meshing
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Fig. 6 Division of the mixing chamber
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Fig.7 Mixing chamber process partition
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Fig. 10  Mixing performance comparison under different fertilizing flow

(a) ARI (b) BAEI (c) CHY

BIT U5 AAE LA g £k D o R ) UKL 32 Sl L T8
Fig. 11  Streamline display of N and P particle trajectories
(a) AZS (b) B (c) CHY



130 & o Bl B ¥ iR

2014 4

R oy AR TR D) S5 bR 5 S 14 3 A
Bl R o i IR 10 mT LAAS Y IE 5 81 IE £E A
[ S T 5 YR I v RIE 4R )i T ISP BT £ 6,4 > 8 > 8o

y

12 B fh 5 R OB T ARG R
Fig. 12 Relationship between reflection angle and

rebound coverage area

1A B FIE - B RE 0K 5 12 TR T 48 ) A4 7K
V- R 3 X RURE A2 TR B B9 52 0, G T R AR S R T
KR 73 BN 6 TR o R IE S Rk T
14 32 1 7518
x6 IESHIETRMESKFEESE
Tab.6 N and P fertilizer particle collision statistics

of horizontal velocity m/s
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-1.088 0.419 -1.231 0.366 -0.883 1.017
-1.057 0.711 -0.564 1. 180 -0.257 1. 099
-0.744 0.458 -1.069 0.418 -1.226 0.138
-1.153 1.111 -0. 846 0. 545 -0.815 1. 035
-0.497 0. 645 -0. 660 0.631 -0.544 0. 201
-0.849 1. 348 -1.421 1.226 -0.546 0.978
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Fig. 13

N particle number in different level of horizontal

velocity after collision
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Simulation of Multi-fertilizers Blending Process and Optimization of Blending

Cavity Structure in Nutrient Proportion of Variable Rate Fertilization

Yuan Jin"?  Liu Qinhua' Liu Xuemei'? Zhang Teng' Zhang Xiaohui'
(1. School of Mechanical and Electronic Engineering, Shandong Agricultural University, Taian 271018, China
2. Shandong Provincial Key Laboratory of Horticultural Machinery and Equipment, Taian 271018, China)

Abstract; The blending process of granular multi-fertilizer flows in the nutrient proportion of variable rate
technology (NPVRT) lacks mechanism research at present, and the blending cavity structure is the most
important factor influencing blending uniformity of a variety of fertilizer. In this paper, using discrete
element method, a variety of granular fertilizer, blending and seeding process based on three different
blending cavity designs are simulated, and then the multi-fertilizers blending process and its uniformity
characteristics are analyzed under three different structures. The computing results and mechanism
analysis show that the collision wall shape of blending cavity affects rebound angle and horizontal velocity
after particle collision, and both of factors affect the dispersed area of post-collision particles in the
blending cavity. B type of blending cavity structure ensures optimum blending uniformity. When
fertilizing flow increases, the fertilizer blending uniformity also increases accordingly.

Key words: Nutrient proportion of variable rate technology Blending cavity Discrete element method

Blending uniformity  Structure optimization



