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Development of Chinese leek Harvester
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Fig. 1 View of the test equipment for chinese leek harvesrt
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Table 1. Characteristics of chinese leek in the experiment

Variety of Pl;mt I'he number of Leaf width I'he number of Planted width Avgrage
) ) height leaves (mm) average stems (ram) weight

chinese leek (cm ) (leaves/stem) (stems/plant) (g/plant) |

Green belt 33 5 5 40.4 50 60.9

¥ Row spacing : 35cm, Hill spacing @ 10cm
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@ Guide

@ Conveying belts
® Collecting divice
@ Skid

® Disk type cutter
® Motor of travelling part
@ Wheels

Motor controller
©® Battery

@ Collecting box
@ Control switch

Fig 2. Schematic digram of chinese leek harvester
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Table 2. The workability by velocities of wheels and conveying belts

'l‘hﬁz velocity of The velocity of The rate of Conveving Discharging
['raveling conveying belts velocity(conveying L T workability from
__wheelstm/s) ~ {m/s) belts/wheels) ~ W()']‘abllity on belts conveying belts
0.11 1.2 X -
0.18 2.0 O O
0.25 2.8 O )
0.33 37 M o
0.09 04 44 A A
047 5.2 A A
0.52 5.8 A A
e O4 B0 A A
0.11 0.7 b -
0.18 1.1 X
0.25 16 O )
. 0.33 2.1 O )
016 04 25 o <
047 29 A A
052 33 A A
o o 0m 34 AN
0.11 05 > -
0.18 0.8 N
0.25 1.1 A A
029 0.33 15 J K
04 1.8 » K
0.47 2.1 K i
0.52 24 ) i
0.54 25 A A
0.11 04 X -
0.18 0.7 x -
0.25 1.0 o A
. 0.33 1.3 A A
026 04 15 " o
0.47 1.8 ] )
0.52 2.0 O )
0.54 2.1 Y i

¥ - Conveying workability(angle between chinese leek and conveying belts) : (O(70~90" ),

x (below 45° or Impossible working)

- Discharging workability of chinese leek from conveying belts : () (Shape of chinese

A0 Not shape of chinese leek in order )
- Velocity of disk type cutter(rpm) @ 34.8m/sec(2610 rpm), Picking hight : 7cm
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Fig 3. The optimal velocity ratio between moving wheels and conveying belts
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Table 3. The cutting workability by cutting methods and rotating velocites
The rotating velocity of the disk type cutter under no load

. (m/sec)
Variets - miseo

11.3 160 200 248 284 316 348 384
(80)  (1200)° (1560) (1860) (2130) (2370) (2610) (2880)

0O O O O O O O O

Cutting in no soil
friction
with the Cutting in soil y x
hardness(5kgf/cn)
Cutting in soil
hardness(15kgf/crf)

Cuttmg w1th the moving cutter

Cutting

O O O @)

fixed cutter

O
X X X X X X 0O O
O

O O O O O

in soil hardness(5kgf/cm) ©
¥ - () The rpm(revolutions per minute) of the disk type cutter
- The workability of cutting : O (Good), A (Bad), X (Impossible)

- Test conditions : Moving displacement of the disk type cutter vertically : 20mm,
Cutting width of chinese leek : 7cm,
Forward speed : 0.22m/s,
The conveying speed of belts @ 0.4m/s,
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Table 4. The discharging and collecting workability by collecting methods of
chinese leek

Turning roller and collecting

Only guiding plate d . i
y g g b use guide plate used together in

Variety

i llecti .
o o In coflecting L collecting in the box
A Ult angle of gmdmg plate for 20 30 20 40
colIegtmg( )
Discharging vx./orkablhty from % N O O
__ conveying }gelts
Collecting workability in the box X X A O

¥ - Size of collecting guide plate(250mm X 200mm)
~ Diameter of Tuming roller © ¢ 110mm
- Discharging and collecting Workability : (O(Good), A (Bad), * {Impossible)

Qs

ANZ71el A5 ES EholAet Zo] FAAdLT 0.1~03m/secol Al 87.3~30547tha A=
oluf Hit FAAEE 02m/secoll Al 45A1Zt/ha 1At o] Hu FPAEHZoAMe AJFEL
efol 1= ary] 4804 /hadll Hlste] 11wl Ao = bt 3 £8 &M &40
AR Y= FE
Table 5. Performance of prototype chinese leek harvester

. Working Working efficency(hr/ha) Damaged Workability
. Working . N - - Harvest . .
Variety velocity o Changing | . rate in of collecting
level Cutting I'urning Total loss rate(Y)
(m/sec) the b()Xr - 7 harvest(%5) m the b()x
1 0.1 84.6 2 0.7 87.3 0 0 G( )od

Prototype 2 02 42.3 2 0.7 45 0 0 Good
3 0.3 27.8 2 0.7 30.5 0 0 Good
Conventional _ 450 ~ _ 480 0 o ~

(manual)

A7) AARE AT A% Bl 2] AA5EE B 80Ahad] Aok 454
1,924,800 /ha o Hl&] 493,370€¥/ha

Table 6. Economic analysis of chinese leek harvester

o o Items ~  Prototype =~ Conventional(manual)
Workmg effluencv hr/ha) 45 480
Cost(Won/ha) 493,370(25.6) 1,924,800(100)
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