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Power allocation and parameter optimization of
electric rice transplanter

YAN Guo-qi,ZHANG Tie-min, WEN Li-li, LIAO Yi-hua

(Key Laboratory of Key Technology on Southern Agricultural Machine and Equipment ,South China

Agricultural University ,Guangzhou,Guangdong 510642 ,China)

Abstract: [Objective)] The key issues of power distribution and parameter optimization of electric rice
transplanter were studied, the distributed motor-driven rice transplanter was explored and the main prob-
lems and trends of the electric rice transplanter were discussed. This study provided informations for desig-
ning electric rice transplanter. [Method) Taking power driven walking transplanter as the object,the actual
power needed for each major operating mechanism of transplanter and operation parameters of each engine
were obtained by profiling mechanism experiments, separating-planting mechanism experiments and trac-
tion experiment. Through analyses of the loads gained from traction experiments and the speeds collected,
not only battery capacity of this transplanter and parameters of operating speed were optimized, but also
the energy-saving scheme of maximum continuous operating area was proposed. [Result] Based on the type
of test transplanter, The powers of processing wheel motors, separating-planting mechanism motor, and
profiling mechanism motor of the test transplanter were 2 X500 W, 300 W,and 350 W, respectively. The

biggest continuous operation area per unit mass of battery was obtained when rated voltage of batty with
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theoretical rated capacity of 83.3 A + h was used at a working speed of 0.5 m/s. [Conculsion) Advantages

of distributed motor-driven rice transplanter include simple mechanical transmission agency, light total

mass,low vibration noise and no exhaust.
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Fig. 1 Structure schematic of electric transplanter

1. Controller; 2. Profiling mechanism driving motor; 3. Profiling mechanism transmission arm;4. Walking water wheel;

5. Transplanter mechanism wheel box;6. Seedling board; 7. Handle;8. Lateral ship plate;9. Transplanter mechanism

driving chain; 10. Separating-planting mechanism seedling driving motor;11. Walking water wheel supporting arm;

12. Middle ship plate;13. Walking water wheel driving motor;14. Planting needle; 15. Silk pole
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Table 1 Traction force of test transplanter in

different loads and velocity kg
#H17/ke ATHE#E /(m s~ 1) Speed
Load 0.3 0.4 0.5 0.6
0 73.2 73.6 75.6 80. 6
20 80.4 78.1 80.4 86. 2
40 83.6 83.7 84. 2 90. 4
60 108. 2 107.5 108. 3 108.5
80 120. 6 123.8 126.5 128. 2
100 158. 1 158. 6 162.4 178.5
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Table 2 Distribution of driving motors powers

Ty F 43 T AL Dy /W VI 33
Point of power Power Power source
1Tk 1 000 48 'V Ui JC kil #L AL
Processing wheel 48 V brushless de motor
RS IR
;iifra:?lgfplanting 300 48V EL AL

. 48 V dc motor
mechanism
DAL 350 48 V T HLHL
Profiling mechanism o 48 V dc motor

48 'V 5 HL U Y

it Total 1650 B E L IR

48 V battery
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Table 3 Power characteristics of test transplanter at

different loads and velocities W
1 ke ATHEE /(m « s~ 1) Speed
Load 0.3 0.4 0.5 0.6
0 411.1 500. 1 597.17 716.9
20 432.3 517.8 621.3 749.9
40 441.7 539.7 639.9 774.6
60 514.0 633.0 758.0 881.0
80 550. 5 696. 9 847.2 996. 8
100 660.7 833.3 1023.1 1292.6
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Table 4 Continuous working area of test transplanter with

lead-acid battery at different loads and velocities m?*

1/ ke ATHETE /(m» s~ 1) Speed
Load 0.3 0.4 0.5 0.6
20 2 398. 5 2 670. 0 2 781.4 2 765. 3
10 4694. 8 5122.8 5 401.0 5354.3
60 6 051.3 6 551.7 6 839.3 7061.2
80 7534.0 7 934.6 8 159. 1 8 320. 9
100 7 846. 1 8 294. 6 8 445. 3 8021.2
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Fig. 2 Continuous working area per unit mass of

lithium ion battery at different loads and velocities
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