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Feeding assessment method for combine harvester
based on power measurement
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Abstract  The feeding rate prediction of combine harvester was greatly influenced by artificial experience and artificial
factors. The power of header screw conveyer theoretically was analyzed intensely through torsion analysis to reveal the
dynamic law between the feeding rate of combine harvester and the power consumption of header screw conveyer. An
on-line monitoring system was developed based on CAN bus technology to collect the real-time dynamic data of screw
conveyer. Experiments were conducted to verify developed model based on the real-time data. The result demostrated
and verified that: 1) The model between the feeding rate and power of header screw conveyer could be described as
mathematical relationship.2) The on-line monitoring system was realizable to collect working data of combine harvester
in real time.3) Regression analysis of real-time data showed that the power of screw conveyor and the feeding rate was
a mathematic expression (R? = 0.909 9). In conclusion, it was feasible to predict feeding rate by monitoring screw
conveyer power consumption.
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Mp ,torque of the screw conveyor provided by engine, N ¢ m;

Mykp , working torque of the screw conveyor, N * m;cpax > crop natural
laying thickness,m; P, ,the forward extrusion of the screw conveyor
on crop,N.
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Fig. 1 Force analysis on screw conveyer
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Fig. 2 Structure diagram of the monitoring system for header screw conveyer
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Fig.3 Installation diagram of hall sensor
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Fig. 4 Installation diagram of torque sensor
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Table 1 Field test results of wheat harvest adopting the on-line monitoring system
NS . Ay .
i%ﬁﬁfﬂi;ﬁifgﬁ/ FeHE/ (N + m) i/ (m/s) R/ (kg/s) %ffjiﬁj
Serew conveyer speed Torque Vehicle speed Feeding rate conveyer
170 30. 23 . 556 1.601 0.538
175 29.83 . 584 1. 680 0. 547
175 29.70 575 1. 654 0.543
175 29.55 584 1. 680 0. 540
176 30. 20 600 1. 750 0.558
178 33.66 898 2.580 0.629
178 32.00 862 2.479 0.615
178 31.85 837 2.407 0. 596
179 31.50 800 2.301 0.593
180 31.00 630 1. 823 0.585
180 30. 50 . 643 1. 850 0.558
180 31.00 662 1. 904 0.564
180 31.50 . 675 1. 941 0.573
180 30. 00 . 743 2. 140 0.583
180 31.00 . 764 2.243 0.592
180 31. 20 . 815 2.344 0. 589
180 29.70 .672 1.933 0.561
185 30. 59 . 688 1.979 0.577
185 33.00 . 890 2.560 0. 654

H/NEEER 1219 kg/m?,
Note: The density of wheat is 1. 219 kg/m?.
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Fig. 6 The result of data fitting for the feeding rate

and power of header screw conveyer

AHIEFE S BT 7 BRI i A% A5 FH AR R ) 3 Y G
F L IFBRITHE R T IA CEI L T 0 W R 4 5 R S ik
ABIF 5T MR B T 7 it T RN A
G55 PS5 A 25 R Bk e HiH A PR A5 R 1R B LU R
598

DTE—E S5 T B8R BE i 26 43 55 B D 2R 5 A
T[] 1Y OC &R A IE )R OG5

2)BETT A IR A W FHIHL T30 W R 45, BE A% S B
T B SR B L TC A% i R AR A W D A

3) FH 1] 42t 95 F0 40 Ak 3 245 2R 3 W 381 5 W E i 3% 2
FRARZRAALMELRR AL RE N R =0.909 9,
(7] Fsf 592 Y A 000 8 e 06 45 ) 2% 950 0 MR £ T s | T
1Pk,

S E3 @t References

[1] BRE, 2R WD, M. 0CA MORDLIR A &0 5 77 36 LT 1. R0 AL
W2 4R . 2006,37(12) :76-78
Chen J, Li Y M, Ji B B. Study on measurement method of
combine feed quantity[ J]. Transactions of the Chinese Society
of Agricultural Machinery,2006,37(12):76-78 (in Chinese)

(2] JHAEARW RS w, Pk, 258 5 DV TR A o BL /s 22 i
AT 04 S8 A T LD . ARk TR %44 . 2012, 28(5) :26-31
Tang Z,Li Y M,Xu L Z,Pang J,Li H C. Experimental study
on wheat feed rate of tangential-axial combine harvester[]].
Transactions of the Chinese Society of Agricultural Engineering ,

2012,28(5) :26-31 (in Chinese)

[3]

(4]

(5]

(6]

7]

[8]

[9]

[10]

[11]

JICH S TR AR 2. A WA WAL B AL VR AT B R B A 5 LT .
RHALAF5T.2012(12) 1 44-47
Lu W T, Zhang D X. Research on the power consumption
model of threshing cylinder [ J]. Journal of Agricultural
Mechanization Research ,2012(12) :44-47 (in Chinese)
FISCHR X5 SRAR % 48 . A W I WA R AL R A B A A8 5 ik
(1. AL HLA AR - 2011, 42 (44 1)) : 82-85
Lu W T, Liu B, Zhang D X, Li J. Experiment and feed rate
modeling for combine harvester [ ] |. Transactions of the
Chinese Society for Agricultural Machinery ,2011,42(S) ; 82-
85 (in Chinese)
JESCH B EN LSRRG B IR A A ORI ALIR A
AR AT L) ] RALBHTSE . 2013(10) :129-132
Lu W T,Deng Z G,Zhang D X,Gao H T, You H Y. Combine
feed rate modeling reseach [ J]. Journal of Agricultural
Mechanization Research ,2013(10) :129-132 (in Chinese)
MM . JE TSR Bl 28 T 4 B S R L IR B TR 3R G A
[D]. UL VLI K2, 2005
Ji B B. Research of predictive system for feed quantity of
combine base on fuzzy neural network[ D]. Zhenjiang: Jiangsu
University,2005 (in Chinese)
R, REK . ERE A1 P E WL BRE ORI BB RL R
A7 G A A G IR g [T, P AR PS4, 2013,34(3) :97-111
Zhang C W, Wu C Y, Wang S Z, Shi L, Tang Q, Wang G.
Experiment and threshing cylinder load modeling for combine
harvester[ ] ]. Journal of Chinese Agricultural Mechanization ,
2013,34(3):97-111 (in Chinese)
Beog g BRI/ AR R 2 AR AT S R HLIR A
TELR MM R g it 5k 50 [T ] RO AL 4, 2013, 44 (3 1)
2):1-6
Liang X X,Chen Z,Zhang X C,Wei L G,Li W,Che Y. Design
and experiment of on-line monitoring system for feed quantity
of combine harvester[ ] ]. Transactions of the Chinese Society
for Agricultural Machinery ,2013,44(S2) ;1-6 (in Chinese)
SR 04 A 24 3T LabVIEW (915 & i 1 B K R 0 A
IE I S [T ] Alk TR 2009, 25 (HE T 2) :87-91
Jie Z, Luo S B, Zhou X J. LabVIEW-based telemetering
experiments of rice feed quantity for combined harvester[]].
Transactions of the Chinese Society of Agricultural Engineering ,
2009,25(S2) :87-91 (in Chinese)
BB AR 2R BRiE R ARG A, A0 R T A A CRIAL
CAE R PR i 10 0 R AR LT ). Al TR 2441, 2009,
25(H#4 ] 2) .56-60
Wei X H.Li Y M, Chen J,Song S P,Gu J,Zuo Z Y. Ni J.
System integration of working process intelligent monitoring
and controlling devices for combine harvester[ ] |. Transactions
of the Chinese Society of Agricultural Engineering »2009,25
(S.2):56-60 (in Chinese)
B DA A B T2 B SR A R R UL ASCRS A RN I e Y
JHLT . g B R 244 B ARBF 2, 2011,31(5) : 72-75

Luo S B, Jie Z. Application of wireless data acquisition and



et

511

X JLICAE

STy S N0 A 65 A BIL IR A B TR 5 ik

163

[12]

[13]

[14]

[15]

[16]

virtual instrument techniques to measure of combine feed
quality [J]. Journal of Henan University of Science and
Technology : Natural Science ,2011,31(5):72-75 (in Chinese)
An X F,Meng ZJ,Wu G W,Li L W,Wei X L. Development of
grain yield monitoring system based on CAN bus technology
[J]. Transactions of the Chinese Society of Agricultural
Engineering ,2015,31(S2) :262-266
FARBE  E AT, B VA, 0L Bl L 2% A L BE A WCRI BILMR A i 5 R
AR A AT, Al T AR, 2011,27(9) :18-21
Chen D,Wang S M, Kang F,Zhu Q Y, Li X H. Mathematical
model of feeding rate and processing loss for combine harvester
[J]. Transactions of the Chinese Society of Agricultural
Engineering ,2011,27(9) :18-21 (in Chinese)
W BRRE F  E K R IE A WO BIL MR A 5 R A T vk T . A
b T 241, 2010,26(8) : 113-116
Pan],Shao L. S, Wang K. Detection method on feed density for
rice combine [ J]. Transactions of the Chinese Society of
Agricultural Engineering ,2010,26(8) :113-116 (in Chinese)
ﬁﬁ‘%»%ﬁ/ﬁ?»ﬁk%’ﬁ?»hﬁﬁ EAK. R LA 5B
PRI A ZELT]. A2l T/ 244, 2014,30(6) : 1-8
Yin Y X,Zheng Y J,Cheng Z H, Tan Y, Wang S M. Tractive
resistance remote monitor system for no-tillage seeder[]].
Transactions of the Chinese Society of Agricultural Engineering ,
2014,30(6) :1-8 (in Chinese)
A AT AR AR R R
Mrlld. 3 BT 24 B 242, 1998, 19(2) : 32
Jie Z,Gou X J,Li G G, Mao ] H. Equivalent measuring and

INEY R R
-36

[17]

[18]

[19]

[20]

analysis of grain feed quantity [ J 1. Journal of Luoyang
Institute o f Technology +1998,19(2):32-36 (in Chinese)
AR TR A L DR A R D A A 5 [ . ARl B A 4R
2001,32(5):53-55

Jie Z,Zhou X J. Study on mathematical model of feed quantity
sensor measuring[ ] |. Transactions of the Chinese Society for

Agricultural Machinery,2001,32(5) :53-55 (in Chinese)

RAE IR R R RN, R T e s 20 BT WSN Y
i PR BE AR S A I R e LT ], op AR R 2 2 4, 201419

(5):168-173

Zhang C S,Zhang T J,Zhang M, Liu G, Wang H,Yu L L, Li
T. Remote environmental monitoring system for greenhouse
based on WSN[J]. Journal of China Agriculture University ,
2014,19(5):168-173 (in Chinese)

FAL L BRE AR, £ A X, T AR, JL Ty BOR X
e KU TE LR W ZR e i B S LT . ARl R A 4. 2013,
18(4):196-201

Xuan C Z,Chen Z,Wu P,Wang Y L,Liu H Y,Ma Y H. Study
on wind erosion wireless supervision system of grassland wind
farm in Northern China[]]. Journal of China Agricultural
University ,2013,18(4) :196-201 (in Chinese)

KB L Bt L 25 B I S DML 2 A% SR 5 5 R A 5 B b
RG] R F AR, 2011, 42K F]) . 107-110

Zheng S Y, Chen J, Li Y M. Multi-sensor signals acquisition
and data processing system for combine harvester [ ] ].
Transactions of the Chinese Society for Agricultural Machinery .

2011,42($):107-110 (in Chinese)
AR G A . X B A



