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Fig.1 The overall design diagram of rotor aircraft
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Fig.2 Mechanical structure diagram of multiple rotor aircraft

NP 2 TR, Z2 i@ 3 R AT o Hh RIS | TC A U
HLALCEL T AR AL L 2 e AL AR | A% Tkl o Bl
I g (LR ) A% L D | 3l g HL I 55 R ST AL
ARG 8 A hER BT R A S 1 MHUE 1 AT
il B AL R ATL R R 3R, FRLBIL R R AR B e R R A A
FLHLEY R 75 FBILA Sl I MR 3 mT L Dy e 9 HCHA 5 R
W EHRE LS CEREMIE, CERER NS
FCHLFI L 5 5 T35 98 AR 3% , 70 32 R LS 5 [
IR A TRAT AR F B RS AE B W R G R4

for B0 5 T8 19 R A B L 4 25 s TR AT AR LT A
A 4 h 2l ) R b P RE A

AT AR HLAR A MM R X B A 2 L TRAT AR HLZR Y
8 /> BT 1 — i [ € HL ML 55— i 5 AL AL B R0 AR
I AR — L, O T RIERE 32 1 5] R 2 ARV
TR [ R A — e S v 2R R A AT L AT 25
3 B 5 SR T IA] . BE A8 AR e 3t Dol A X 0 A
T LA PR 2 [ B L 52 T 3 2] . W5 R GE
{19 A2 S B SE BT R AT A 1 B P X RE T LA
B4 3t PR UE 2R S8 A EEO A R AR AL G DL AR
Fr e Pl R GEc o MR 1 Ml ZESRORE I8 55 i 98 3
T 2.5 m, MG W25 A R 58 A B 3 IS Sk, AR IR
VR 58 AT 55 14 4= 46 585 () I HF M08 25 2R 10 22 2 o
PR G R T R AL e R G
M.

1.3 XEBEHITEER

DA BT, ©ATaBIPLE 25 38 R 2 R
Bl 2T AERPREST o X T 2 3 1 R L AT 2 e A R
MG Rk AL AL BERY 7075 SR-E& S RRET .

2) JCRi B AL L JC R R YA A e T . S R AT AR
FOBLIR LA Sz Mot 55 2% " 45 AL A he B B B B IR B 3.6
kg, HL 7B A M Sl g i it Y B BT I F) 5.0 kg, B
Jih: (25 #O B 7E 10.0 kg LAF 5 3B 314 2 2 6 ok
10.0 kg, Ik, "©AT &8 700 07 B IR S T R A
TR0 8ty 196 N, &R A Jig 348 Bt iy & /b T+
HARL N 24.5 No QAT fr A LS BUE I, i HLES KAT
b (LA SRR BT ) AN AR (E A T3 7 AR B T
SRR, WRAT A RAT R O 0, e RE
307, TRAT i 0 B A e 3 AE e KA R 932 1 0%
BriniE 3 o



142 1

35 45

-

& 3

BARBRNZ NS

Stress analysis for a single rotor

Fig.3
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Table 1 The characteristics of three kinds of motor parameters
S BIE/V RER/ (mmXmm)  HF/A PN /N 3/ (r/min)  E/W B/ (g/W) A/ Y
Modle Voltage Prop Current Thrust RPM Power Efficiency Price
X U7
TR 22.2 18 X5 31.6 40.67 5 980 663.6 6.25 988
KV400
15741 6025 - -
22.2 18 X5 30.2 35.77 5325 576 5.51 370
KV300
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Fig.4 Spray test on the ground and in the air
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Key parameters Test number Average

v : 1 2 3 value
?‘Efﬁﬁﬂ'la/mm 93 94 90 92.3
Charge time
S A ]/ mi

FART 1) /min 152 157 149  15.3
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Standardized work time
1 52 S i 2 /¢
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Spray velocity
u?—l'u‘—ﬁ':““lé" o s .
3% &Yl /min 9.3 9.4 97 9.5
Total spray velocity
HRR/ke 100 10.0 100  10.0
Loading capacity
AT 8 25 8/ ke
9.8 9.8 9.8 9.8
Weight of vehicle
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Designing an unmanned multi-rotor spray aircraft

LIU Haopeng LONG Changjiang HU Ben WANG Kundian PAN Haibing

College of Engineering  Huazhong Agricultural University ,Wuhan 430070,China
Abstract An unmanned multi-rotor spray aircraft was designed to solve the problems existed in
southern China including the complex operational environment of agriculture, scattered distribution of
farmland,low efficiency of manual spraying operations. This aircraft has advantages of high efficiency,
low labor intensity,good adaptability to operating environment. The vehicle frame adopts full carbon fi-
ber structure, hardened aluminum connecting parts. The structure is stable and reliable. It can keep
working 15 minutes under the condition of continuous operation with the load of 10 kg.It will provide a
reference for spray,forestry,forest monitoring.
plant protection equipment; spray operation; multi rotor aircraft; unmanned vehicles;
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