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Fig.1 Magnetic cylinder seeder model
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Tab.1 Magnetic cylinder seeder design parameters
ZH H 1
Hefh 48 B A2/ mm $200
R4 R T (K x 98 x #)/mm x mm x mm 70 x 30 x 40
MRS (K x 98 x ) /7mm X mm X mm 40 x30 x40
Sk (HAR x K ) /mm x mm $2 x 10
TR AR (K x 96 x &) /mm x mm X mm 10 x10 x 15

R2 ERMFHIESH

Tab.2 Coated seeds characteristic parameters

ZH Kl
i RAF (K EHAR x JEJE) /mm x mm 3 x2
i FHE/ (kgem ™) 2 680
oY) $E B/ MPa 89.76
THFALE 0.3
ol - 15 P A 22 16 Y B P 4 TR B 0.099 1
Tl 5 48 22 [e] 110 i 12 4 TR 40 0.1482
Tt 1 5 B 22 0] 114 2 15 4 PR 4 0.176 5
il 55 - 2 10 Y B 45 TR K 0.287
Tl 55 B AR 04 Bl i 0k A R 4K 0.58
Tl 5 7 00 Bl i 0k R 4 0.3
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Fig.2 Particle model
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Fig.3 Seeds accumulating process
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Fig.4 Supply effects of seeds in different amplitude
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Fig.5 Supply effect of seeds in different frequency
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Fig. 6 Seeds supplying process video record
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Fig.7 Supplying effect of coated seeds
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Tab.3 Results of sowing performances experiments %
$ii %/ Hz

i o
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1. 00 46.32 8.96 44.72 85. 67 9. 86 4.47 68.32 24.58 7.10
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Simulation and Experiment of Supplying Seeds in Box of
Magnetic Precision Cylinder-seeder

Hu Jianping Guo Kun Zhou Chunjian Hou Chong
(Key Laboratory of Modern Agricultural Equipment and Technology, Minisiry of Education,
Jiangsu University, Zhenjiang 212013, China)

Abstract. Discrete element method was used to analyze the influence of working parameters on supplying
seeds performance of magnetic precision cylinder seeder. Tomato powder coated seed was taken as the
object of study, and then the seed and seeder simulation model was established. The mechanical
interaction forces, both between seed and seeder and among the seeds were modeled by Hertz — Mindlin
method (no slip). The effects of vibration frequency and amplitude on the seeds movement rule and the
supplying performance were analyzed. The simulation results showed that when the vibration frequency
was 40 Hz and the vibration amplitude was 0. 5 mm or 0. 75 mm, the seeds accumulated a stable height
and the ideal seeds supplying performance could be received, which was beneficial to improve suction
precision. In order to verify the reliability of the simulation model, high-speed photography technology
was used to record the supplying process with the seed box vibration frequency of 40 Hz and vibration
amplitude of 0. 75 mm, and the supplying results were consistent with the simulation results. Experiments
were carried out on magnetic precision cylinder-seeder and the results showed that the single grain rate
was greater than 92% and leak seeding rate was less than 3% with the seed box vibration frequency of
40 Hz, vibration amplitude of 0.5 mm and 0.75 mm. The single grain rate was lower than 80% with
vibration frequency of 20 Hz and 60 Hz, with different amplitudes.

Key words: Magnetic seeder Supplying seed Discrete element method Simulation

(L#EE 18 ;W)

Combustion Cyclic Variations of Common-rail Diesel Engine
Fueled with DMC/Diesel Blend

Mei Deqing' Ren Hua' Jiang Shiyang' Baar Roland’
(1. School of Automobile and Traffic Engineering , Jiangsu University, Zhenjiang 212013, China
2. Department of Mechanical Engineering and Transport Systems, Technical University of Berlin, Berlin 10587, Germany)

Abstract; The combustion cyclic variations of DMC/diesel burned in a common-rail engine under
different conditions are studied, and the influences of COHR and EGR on combustion cyclic variations
are also carried out. Results show that the combustion cyclic variations of different fuels burned in the
common-rail engine are relatively small. The combustion cyclic variations of D10 are greater than that of
diesel. The combustion cyclic variations at high load are relatively low. With the increase of COHR, the
cyclic variations coefficient of p,; are not obvious, while the characteristic parameter for p___ grows slightly
and that for 0, grows obviously. The rise of EGR rate could cause the slow increase of cyclic variation
coefficients of D10 fuel, while that for diesel is relatively smooth. The high mean indicated effective
pressure corresponds to short flame developing period.

Key words: Dimethyl carbonate  High pressure common-rail diesel engine  Combustion  Cyclic

variations



