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Abstract

To solve the problem of capturing artificial raised locusts in net house, a cyclone locusts capturing
machine is designed. By using CFD software Fluent the airflow field in the suction nozzle and separate
device is simulated. The test results of the sample machine indicated that when the inclination angle of
suction nozzle was 75°, the airflow speed of the suction nozzle was 14 m/s, the distance between the
suction nozzle and ground was 40 mm and the forward speed of the capturing machine was 0.4 m/s,
high rate capturing and low rate of break up were got. When practically working in locusts artificial
raising net house, the airflow speed of the suction nozzle and the forward speed of the capturing
machine were adjusted according to the distribution density of locusts on the ground, to improve the

capturing efficiency and reduce the energy consumption.

Key words Locust, Net House, Artificial Raising, Pneumatic Capturing Machine, Design,
Airflow Field Simulation
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Fig.1 Structure of locust pneumatic capturing machine

for artificial raising locusts in net house
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Fig.2 Test-bed of locusts floating speed
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Fig.3 Floating speed of artificial raising locusts body
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Fig.4 Sketch map of the suction nozzle
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Fig.5 Vertical section velocity vectors of suction nozzle
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Fig.6 Vertical section path lines of suction nozzle
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Fig. 10 Factor and level values choose mode

of the suction nozzle
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Tab.1 Factors and levels

H#
K mgmERENL O PLESAUIEE RO IR
B A/mm F B/mes! B C/mes”! D/(C°)
1 40 0.2 12 45
2 80 0.4 14 60
3 120 0.6 16 75
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Tab.2 Results of orthogonal experiments

R . LSS S0
A B C

5 /% /%
1 1 1 1 1 86.59 6.22
2 1 2 2 2 89.58  8.45
3 1 3 3 3 90.41 10.06
4 2 1 2 3 91.84 8.48
5 2 2 3 1 91.38 10.13
6 2 3 1 2 90.56  6.29
7 3 1 3 2 90.58 10.31
8 3 2 1 3 89.80  6.01
9 3 3 2 1 87.30  9.20

" (k1)1 88.86 89.67 88.98 88.42

0 (kjp)y 91.26  90.25 89.57 90.24

% (kj3)1 89.23 89.42 90.79 90.68
(R); 2.40 0.83 1.81 2.26

" (kj1)2 8.24 8.34  6.17 8.52
(kj), 8.30 8.20 8.71  8.35

s

N (ki3)2 8.45 8.52 10.17 8.18

(R), 0.21 0.32 4.00 0.34
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Tab.3 Experiments of live locusts in net house

0 A B @) D WHHE @R
haes /mm /mes ! /mes”t /() /% /%
1 40(0) 0.4 12 75 75.6  1.32
2 40(0) 0.4 14 75 78.1  1.87
3 40(0) 0.4 16 75 81.25 2.6l
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