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Development and Performance Analysis of Self—Propelled Crawler and
Gathering Type Potato Harvester
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Abstract: Potatoes are one of the world's four major crops, and domestic consumption is currently increasing in
Korea. However, the mechanization rate of potatoes is very low, and especially, harvesting is the most
labor-intensive task in potato production. In Korea, potato-collecting work depends on manpower, so it is necessary
to develop a gathering-type harvester that can be used for processes from digging to harvesting. Therefore, in this
study, a self-propelled-type potato harvester was developed, and its performance was analyzed to mechanize
harvesting. The potato harvester was developed to have a crawler-type driving part with a 60 hp diesel engine and
consisted of a digging part that digs potatoes from the ground, a vertical transporting part that transfers the dug
potatoes to the height of the collection bag, a separating part that separates debris, such as stones and soil, and a
collecting part that loads the collection box. A field test of the potato harvester was conducted, and performance
was evaluated by the damage, loss, and debris mixing proportions, which were 2.5%, 2.8%, and 2.6%, respectively.
The working capacity was 1.2 h/10 a. The economic analysis results showed that the cost of harvesting work could

be reduced by 12.7% compared to manual harvesting.

71 &Y W,, : weight of all potatoes in plot, kg

P, : debris mixing ratio, %
P, : damage ratio, % W,, : weight of debris collected, kg
Wy, + weight of damaged potatoes, kg T : working capacity, h/10a
W, . weight of all potatoes collected, kg v : working speed, m/s
P, : loss ratio, % t : turning time, s
W, . weight of potatoes not collected, kg b : effective working width, mm
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Table 1 Specifications of prototype self—
propelled potato harvester
Items Specifications
LxWxH (mm) 5,400%2,200%2,550
Body :
Weight (kg) 3,800
Engine Power (hp) 60
Type Crawler
. Wheelbase (mm) 950
DIVINg "t width 400
Part art] Tmt (@)
Turning radius 6250
(mm)
- Working width 1,300
Digging (mm)
Part iogi
Digging depth ~ 300
(mm)
Vertical Type Chain conveyor
Conveying
Part Lug Finger Type
Separating Type Chain conveyor
Part Material Rubber
Collecting Collection method Bulk bag
Part Capacity (kg) 500

Table 2 Specifications of prototype self—propelled
harvester compared to foreign—made

harvester
Specifications
Items Prototype Foreign-made
harvester harvester
LxWxH | 5,400%2,200x 11,557x8,636
(mm) 2,550 x4,064
Body -
Weight 3,800 19,232
(kg)
Engine | OV 60 370
(hp)
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Table 3 Performance of Prototype self—

propelled type potato harvester

Damage ratio Loss ratio Debris mixing ratio

(%) (%) (%)

25 + 1.64 2.8 £ 0.87 2.6 £ 046
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Table 4 Working capacity of Prototype self—
propelled type potato harvester

Working Speed | Turning Time | Working capacity
(m/s) (s) (h/102)
0.19 £ 0.031 45 £ 2.56 1.2
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Table 5 Result of economic analysis

Conventional
Prototype -
Tractor | Digger | human
Price (won) 65x<10° | 69x10° | 4.5x10°
Durability Life 5 g 5
(year)
Using hours
120 330 120
(hr/year)
Depreciatl 2106 | 8.625x10° | 0.9x10°
Fixed |iO0 Cost
Cost | Repair | 5o 105 | 414x10° | 0.27%10°
(wor/ | Cost
year) | Interest | 3.25x10° | 3.45x10° [0.225x10°
Total |20.15%10°|16.215x10°|1.395%10°
i 49,136 | 11,625
Fixed Cost 167.917
(won/hr) 60,761
Labor |- ) 575 25766 18405
Variable | Cost
Cost Fuel
12,461 1
(won/hr) | Cost 46 2817
Total | 75,036 35,583 18,405
Cost per hour
(wonhn) 242,953 96,345 18,405
Working Capacity
1.2 ) 1
(te/102) 0 0.6 5
57,807 276,068
Necessary Cost 291,544
(won/10a) 333,874
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