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Abstract; Lotus root is an important aquatic vegetable and special agricultural product that is easy to
grow and difficult to harvest, with good nutritional value and economic benefits. The lotus root is
commonly planted in the Yellow River Delta region at a depth of 30 ~40 c¢m, but it is mainly harvested
manually, which is a harsh environment, labor-intensive, and requires long hours in cold water, which is
extremely harmful to the lotus root farmers’ health. To solve the low efficiency and high labor intensity of
lotus root manual harvesting, an intelligent, effective, and low-damage crawler self-propelled hydraulic
lotus root harvester was designed, which can improve the mechanization and efficiency of lotus root
harvesting, and promote the large-scale development of lotus root industry. The harvester was mainly
composed of power system, water circuit, hydraulic system, and control system. The total power of the
machine was provided by the diesel engine, the moving mechanism was crawler type, which had good
stability and flexible steering performance and can adapt to the complex root field operating environment.
The mode of flushing slit was swinging jet, which was driven by the lifting hydraulic cylinder and
oscillating hydraulic cylinder to ascend and descend the nozzle array and oscillate in a left-right cycle
respectively, and was capable of 0° ~40° slope transit operation, with an operating width of 2.3 m. It
can quickly and effectively wash the silt above the surface of the lotus root. Harvesting experiments were

conducted in three different lotus root fields. The results showed that the lotus root harvesting depth was
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40 ~50 cm, the harvesting ratio was no less than 95% , and the lotus root damage ratio was no more than

5% , and the fuel consumption was no more than 215 g/(kW +h). In ordinary fields, speed of the

harvester was 3 m/min and the average working efficiency was 0.04 hm’/h, which was 4 ~5 times of

manual harvesting. In the experimental process, the lotus root harvester had stable working performance,

which met the requirements of lotus root harvesting.

Key words: lotus root harvester; jet flush; water circuit; field experiment
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Tab.1 Crawler-type self-propelled hydraulic lotus root

harvester structure performance parameters

ZH Bt/
ik IE B
SN R F/ (mm x mm x mm) 3980 x2 757 x 1 466
25K i/ kg 2500
PEMV 3/ (m-min~") 3
M 1 56/ mm 2300
3K TR/ mm 400 ~1 000
TR/ (hm® -h ™) 0. 054
AR/ (memin =) 9
PF)HE/ (romin ') 4

2 XENMEET

2.1 RERBHXITENS
2.1.1 R4

S A i AR R AR TR R 22 2 4 T K il A R
I 45875 A R A — B 2 R IR A, R B A
[ R 55 K FERE T AR o A iET 2 PR AR 20
SRR FR T A IR K A T e TR A Y R
AR 22 160 i A B T o B Al 2 SR A R T I B
M I S AR R A I AR b WU Tk e TR A S
Ui AN, LA AT E SR L3 7T

1 % 3 4
P2 A P s A T
Fig.2 Internal structure of oil tank
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Tab.2 Structural parameters of crawler

M Wt
JE Al e A B L/mm 1890
J& A AR 8 b/ mm 350
JE A LR B/mm 1250
JE A IE 15/ mm 35
K41 7 B4R Dy/mm 320
FmfE EHAE D,/ mm 256
XERVREER d./mm 128

P RS (K x B x )/ (mm xmm xmm) 2 395 x 350 x 400

K4 K RGE5H &
Fig.4 Hydraulic system structure drawing
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Tab.3 Performance parameters of water pump

S BE
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it 25 g BT FE/ kW >37

2.2.3 JKEEKRERPIRIIE
K I RE AR Ry A R RR RO R R B Ok

h, Rk
hy=Y h +Y h, (8)

(1) W R RE f 1 %
SR ALK B VR AR AR i LA P AR R K A R
B b iR RS
12
d2g
KA T RERH ) R %K
I—EHEKE,m

T TET - 2 3 8, m /s
d—%1% ,m
g— T Sy L B 9. 8 m/s’

W RE A SRR E R RAE i
FEURE B DL R M v ot 45 PR 3R %, — ik el 5 3t 1]
FE , 30 3k T BORT E BH AR BO7E B 1 e e BEL D &
Boa

R A 9 MY, R i R AR oK B R
QN

‘ S]

hy = A 9)

N

v

3
Q=(§”=%g%?lh=3&44nfﬂl=uo1m%@
(10)
(=S EILEN/TBT S =Ry )
Q _40
_0Q _ 11
i (11)

o A—% 38 W I R A B, m®
RS HAR N 0.064 m, 315 0] 45 K 78 & R
WEPRFREN 3. 11 m/s,

L Re 57300
Re:‘ﬂ (12)
y72
A p— WIS kg/m’
p—— A IR Pass

KA T AR PR BT R B AR 0°C, X R 8l ) K
JE1.519 8 x 10 ~* Pa-s, 71545 5 R4 6 5L Re
Sk 133 560, W /K A& Hh T T EL Re A 366 371, — 35 [
W RTF 2 000, B SR A B FERWARE .

FERH A AR

A
I=q

A A—YH B m

RO AR R T, R R B Ay 2 x
107 m fRAR(13) 045 £ 3.1 x 107", MR 5Ll
BIA[#5 524 Re = 135560, 3.1 x 10 B FH 11 &%
AHO0.0148, BEEHESK 2.1 m, 42 0.064 m,
BH )1 2 %50.014 8 Wi i o 3. 11 m/s AR A (9) 3T
ST A5 IR RRR by, 0.239 6 m

(13)



T2

X By Z . Al A ER R AL S R 65

WK AT S AR B, 2 MR FE A O 3 %107 m,
A3 045 £ 1.4 x 10 7 AR 4% 53l 18] 0] 45
FM Re=366371,f K 1.4 x10 ‘WA EEK A K
0.0127, WKGKE1.83 m, B4 0.21 m,fH &
%00.0127 Wi i ik 2. 77 m/s ARA L (9) 15 AT 15
WK AT FRBR hyy k0. 043 3 m,

MG TRAR R bR

N hy=h, +h,=0.2829m (14)

(2) R fig s 40 2k

SR I AR 20 3 4 T8 % A R T A A A SR
BB (AR ) R A Sk ) B i T R
Wi T % A AR Ak U Bl O T AR R R A A T A
[ EAT s s e, = R SR e R R . X TR
MUK UL, RTRRE R 2K h, FEAFLE T A4 4
TR R R b R

v
h, =§@ (15)
o L R I e

P> 90° 8 45 B L — 1> 18025 48 1% 452 W /K 8 N

KEE L WES FroR . HJRTEH T &5k
Cisor = koo (16)

(b) FA~ P mE A
Ks B
Fig.5 Structure elbow

90° T AL d SR PR R Z N 0.7, A%
FHAE A SR ok Sk 40t 2k 28 %32 m LR R BE 1 AR %K
Lo = 0.2,k = 141, fL AR (16) 5518 £y =
0.282; P &4 15 WK A8 B 45 AH I , AT IO 7K i 8
2,77 m/s ARAS(15) 15 2 2548 b Jay & B & 451 2%
h, ~0.1104 m,

JK R 28 K 2R MG TR R 22 53 K g o3 K 2E A e s R
LKA 6 iz HA K A S AR A = ad oy
SCHLATHE R T AN AL T B o A A PR &R
BRI R ME T 28 8 LS, FREEHRZR
0.16 m, it 0.10 m’/s, 20 (11) 15345 /K i 28
&9 4.97 m/s. R Ry ERBH J7 Z BOR K I AR A
A C1S) IR AR 2 K A% A K R #K Sk 4 2% h,,
H1.8904 m,

G OK A KT 4 e R B LB R R T

K6 syt

Fig.6 Main water segregator

7 F45r kA8 A B S5 KR 18

Fig.7 Inlet structure of main water separator
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Tab.4 Main parameters of motor

g HER/ (mL-r ") 1 600
i€ e 1/ MPa 25
e E/ (remin =) 250
FBoARHH/(Nem) 5500
P=K(P, +P,) (22)
Horr p.E
P,=—— 23
* = 60m, (23)

L K—R2ZR% 011

P —— KL% kW

P,— ik JE R GIHFETI R kW

p——WRIER ST, MPa

E—— A i, L/ min

n,—WERGRE, 0. 93

M4 T VB W R 22 ,p, 9 20 MPa, E i 40 L/min,

W P, =14 kW, LA (22) Al 13 58 HLET 75 D R =
3k 47.3 kW, Bk £ 4R J7 41 YT4B4U23/0515E #l
SepL, ARS8 nR S s,
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Tab.5 Dongfanghong specific parameters of diesel engines

ZH B f /B
RELRH T K%
ELHES B
b 8 TR/ kW 40. 4
T/ (romin~") 2 200
R AL 4
H#2/mm 108
72/ mm 130
Hi= /L 4.76
BAR AL/ (g (KW-h) ~) 215
XF 1 By %/ kW 35 ~75
H R/ kg 480

ANEER S (K x 58 x ) /(mm x mm xmm) 1100 x950 x 1 100

2.4.2  JEA AR SR ORAT R 15
UK B % 5 R A G S B B, SE IR M ALAT E AR,
JB& 4 T 7R 32 W 9K Bl g

Mk
Fo=— (24)
ALt M, —IKZ 50K J14E ,N-m
r— KB FE , m

TR AR 8 1 2.5 x 10° N,

Jig iy XOR FE AR 38 AR 805 5 5 TARRE @
i R 45 T A1 EB BE 7, 32 A VR sh B 4 RH L B aE B
73 EBRH Ty, e TR R AL, 2% 7S B ) R
FIERDK H TR S, T B kb %, N A —
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Tab.6 Specific parameters for belt drive design

Power take-off unit

24 Bl
WP/ kW 6.6
ANt R S AR/ mm 180
Kty 6 B f: 5 AR/ mm 198
W/ (mes™h) 21
SR G R/ mm 550
Mg/ () 175
Je ity B 2
HAR VAR /N 164
JEfh J3/N 657

2.5 EHRSE

P 2 Ge A A &R o> £ # h PLC 5 il 4 | 2 45
#r \LoRa(Long range radio) Jo 2 {5 BB 35 HL b 25
o S 1 I7 K AR, AT LA 2 ] A 04 4 1 i
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