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3/2(u,, D? o u, AR B (m/s) 1 i
MR ;e =C K /1,

TREGIAT 3 DFREE ¢ ey e, 13 DHE o,
6 MU H B — M IO 1,44 (1,92
0.09 A11.0.1.3.0.9~1.0"%,

VTAER AR R AR Y B Yy B e 4R T
EZL VIS RT3 e VSR Xy NI SV S S
JEE A AR T2 b BT s is s i TR L 1
WA SRR k- dim T R0 2 58 K A 452 4 2o 72
TERYIB BT 30T o

o-s \a-'l‘ ’ ﬁ

2 BEWHEEERIMN

2.1 YEEINERIER S

H HITR T 7K A A8 #0890 AN 2
WL, T NHLE AR 08 A6 4 1t 53 A1 52 31 3 A7 ] R
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FRILHILEHCN 0. 073 mm, T8 XIHGE O —4>2F
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Research on pollination field characteristics of multi-rotor agricultural
unmanned aerial vehicle in indica-japonica hybrid rice seed production

WENG Xiaoxing* , XU Jinda®, WANG Jianjun ™, WANG Gang” , HUANG Yun"*, ZHAO Jin", LIN Yugang”
( ¥ Zhejiang Academy of Agricultural Machinery, Jinhua 321017)
( ™ Zhejiang Academy of Agricultural Sciences, Hangzhou 310022)
Abstract

To solve the flow field characteristic parameters of multi-rotor unmanned aerial vehicel (UAV) in the supple-
mentary pollination process of indica-japonica hybrid rice, a flow field characteristic analysis method based on the
turbulence model is proposed, and suggestions for further study on a UAV pollination flight trajectory design are
given. By solving Navier-Stokes(N-S) equations and the pressure-linked equation using the semi-implicit method
for pressure-linked equation consistent( SIMPLEC) algorithm, the k-& turbulence model is used to simulate the flow
of the rotor wind field and the pollen particle trajectory at different time of the quadrotor UAV under different rotor
speeds. Simulation results show that when the rotor model is hovering, the maximum velocity of the rotor is located
at the edge of the outer diameter, and the velocity decreases gradually along the surrounding diffusion direction and
approaches zero near the rotation axis. In the pollen model, when the rotor speed increases, the velocity of the flow
field also increases. The movement of pollen grains is also accelerated. That is, the greater the rotor speed, the
higher the spreading efficiency of the powder, and the higher the effect of pollination. Field experiments show that
the planned flight path designed based on the theoretical research can improve the operation efficiency.

Key words: unmanned aerial vehicle (UAV) , supplementary pollination, particle trajectory, field characteristic
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