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Energy Harvesting Module Design for Flywheel-based Tractor
Anti-rollover System
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Abstract; Tractor rollover is one of the most serious safety problems in the process of agricultural
mechanization, which has not yet been essentially solved by current technical means. In previous study,
an external flywheel-based stability control system was designed to realize attitude stabilization of an
unstable tractor, basing on the principle that an accelerating flywheel can generate a reverse torque. To
avoid energy waste during the unloading process of the decelerating flywheel after active attitude control,
an energy harvesting circuit was proposed and tested on the 1: 16 scaled model test platform. The testing
results showed that the energy harvesting system effectively worked when the roll angle of the tractor was
reduced to 10°. Correspondingly, the peak value of the harvesting voltage rised to 0.97 V. (H — B
trajectory) when the model tractor traveled at 0.2 m/s on the G-class and H-class roads. Similarly, the
voltage responded to decrease to zero as the flywheel decelerated after the active attitude control of the
tractor was accomplished. In all the tests, the system proved the ability of harvesting electric energy,
which improved the energy utilization efficiency of the tractor attitude control system. The approach and
the results of this work may help theoretical fundamentals for optimization of the energy efficiency in a
flywheel-based tractor active stability control system.

Key words: tractor; rollover; flywheel; energy harvesting; model test

0 3| S 3 v SR S L 5 & AE N B, CARLSON
2LV W, At 45 % (1 Hi B ML B8 25 R
AR RALE O TR E 2 TR BE A B S]&E,2004—2009 4F 0] + 5 H 3k 42 AE

il

s f H 3. 2020 -08 —06 &[0l H . 2020 -09 — 18

ESTE %K A ARSI H (51805535)

PR 0 (1990—) |5 -2k | B A M 3 4 80 A B0 2 B BF 5 E-mail s qinjh@ cau. edu. en
EAEEE : 5 (1988—) 58 ISCHE, M4, 6B IR AN 8 B A B0 BB BT L E-mail . zhenli@ cau. edu. cn



BT

g A HHLHLES P TR By O R AR T 0 AR ik [ e BT 5T 565

FMBES" . BEEEY THIT R, 2%
FEL PN 38 1 WL B 45 4F S B8 i 400 A BB T i AE
5550 1L P A6 L 00 B BT AT ik 70% L iy
A WU TR VIR U TS o A7 E e (U E
i, 4 1 A A 3 MR A i

LRI, i 0580 0F 5 2 ) =500 60 2l g 24 47 O 4
W R 3 % 4x, CHISHOLM' '~ i i Hr o i 4
FREAALOT B S 4 5 1 K 56 55 T B ) B e A
PEAT T RGEMETE . YISA 2101 3 b o g4 45
FLo M7 55 350 50 UE 25 T B 4t R AL i B v E
T T WSS o A8 9 8 2 4 S, BF o8 32 2 45 b 22 )
FE 3725 & (Rollover protective structure, ROPS) H
B E I . GONZALEZ %" Bt 1 4 F W 1 5
J1 W) B 8% % HydraROPS, LINDHORST %' 42
Hh T P VR AT R AL AL ROPS il i 1 50
M7k . BB 5E £ 4 b 7E ROPS #F B 4 fig &

W shi

(a%)

[ RS

HLLBKEH

kR 1

BT A Ak B e T, 32 D TR 2R A Sk B 5 %
%[20—21: .

7 3L T T R R L A ol e % A B
B 22 G5 1 4t P AL S B4 S DRGSR
R4 1 97 F ML 300 [ % e B T A B 2 i
Wik 2 45, LA THBE LR R

1 RV 6E 2 B AR Big it

2 7Y 1 46 RE A% I 52 4t T B A R AL 00 B R, L
e R 2 A AT, R, A SGE R 116 L]
BERIHERL LIS 5 X KA B AR R [ W A RO AT
LAl

h BEAT BE R [ A, A 1] AR O X ke 4 ] A
AR B A % 3 A 7, BT TR 1 PR AR
BEER AL BILLRMIE, o, ROREER
1) 28k e A (] iR Bk

e i)
(HI%e)

i A

Arduino

B R R B LI B LR R B

Fig. 1 Wiring design of scale-model tractor
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