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Abstract: This study was carried to develop the chip-harvester and to analysis the operation productivity and cost
for effective collection and forwarding of forest biomass. Main target specification of chip-harvester is speed of
8km/h, maximum climbing capacity of 30° and maximum load capability of 2000 kg. Body structure is articulate type
to reduce turning radius. Driving equipment is six-wheel drive, and a rear wheel is tandem bogie type to increase
grip force. As a result of the driving test about developed chip-harvester, driving speed was 6.9 km/hr and 8.1 km/hr
in £10% slope with loaded and 7.3 km/hr and 7.9 km/hr in £10% slope without load. As a result of the operation
productivity and cost, operation productivity of grinding and forwarding was approximately 10 m’ per day, and

operation cost was 393,126 won per day.
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Table 1. Target specifications of the chip-harvester.
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Items Specifications
Speed (km/hr) 8
. Climbing ability (°) 30
Capacity Max. payload (kg) 2,000
Vehicle weight (kg) 5,000
Overall length (mm) 6,700
Overall height (mm) 1,645
Standard Overall width (mm) 2,000
Load height (mm) 1,000
Load length (mm) 2,500
Type 4Cycle, Water cooling
Engine Displacement (cc) 3,568
Max. output power (ps/rpm) 96/3,400
Torque (kg * m) 26
Driving system Hydraulic, 6 Wheel drive
Transmission HST System
Suspension Independent suspension
Type Diesel
Fuel Fuel tank capacity (£) 40
Brake Hydraulic brake system by motor
Tire 10-16.5, 08PR
Frame type Articulate type
Steering Ackerman type
Type Cutting board rotation type
Wood Particle type Cutting
chipper Size of feeding entrance (mm) 300 (L)x270 (W)
cutting capacity (ton/hr) 10-15
Type Hydraulic grapple crane
2.0/1,000
Crane Lifting capacity (m/kg) 28;288
5.0/400
Outreach lifting capacity (m) 5.2
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Table 2. Investigated location.

. Avg. Avg. Avg. slop of Avg. width of
Location Forest type height diameter forest road forest road
Dae-ri,

Wondong-myeon, .

. Mixed forest 17 m 16 cm 10% 3 m

Yangsan-si,

Gyeongsangnam-do
AR QB Pt 3 16 m, Bk FLH AL 18 om, T=AVI x °|7A& [ A7Fg A3t @)
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Figure 1. Design drawing of the chip-harvester.
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Table 3. Specification of the hydraulic pump.

Table 4. Specifications of the hydraulic motor.

Items Unit Specifications Items Unit Specifications
Displacement cC 72 Displacement cm’/rev 295
Pressure rating b 380

ar
Peak pressure 420 Max. torque Nm 2,110
Pump speed rpm 500-3,300 Gear ratio - 5:1
Max. oil tc?mperamre C 80 Peak pressure bar 400
Max. housing pressure bar 1.5
Weight kg 48 Max. speed rpm 240
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oA BTV} B2 Aoz Fa3t
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~ 3,300 <72x<0.95 _ .
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AN EEH
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b. hydraulic pump
Figure 2. Major function part of chip-harvester.

c. hydraulic motor
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Figure 5. Chipper part of chip-harvester.
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Figure 6. Shape of the developed chip-harvester.
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Table S. Running speed of the chip-harvester in forest road.

) Slope Up-hill (km/hr) Down-hill (km/hr)
Distance Situation o
(o) Ist 2nd Average Ist 2nd Average
0 7.7 7.8 7.7 7.8 7.8 7.8
Load 10 6.8 6.9 6.9 8.2 8.0 8.1
20 6.7 6.7 6.7 8.6 8.2 8.4
100 m
0 8 7.8 7.9 8 7.8 7.9
Unload 10 7.2 7.5 7.3 7.8 8 7.9
20 7.3 7.2 7.3 8 8.2 8.1
A7)} v)=3t g2 AZste] HE w3 9 A/SU & Table 6. Chipping capacity and productive of chip-harvester.
el S ) =:] as
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= Ec_)]—ﬂ A wE71E dAskglaL sk = Chipping capacity per hour 3.5 m’/hr
g EH AR S 20 AR 73*}1]74] stof whajA] 2 - . a 3
- Chipping capacity per day 21 m’/day
vk gk & Aolel Zle BEE PASE, Sagd e
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Productive machine day” 10 m’/day
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Table 7. Calculation of operation cost for chip-harvester.
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Classification Items Unit Values
Purchase price Won 120,000,000
Using years Years 8
Salvage value Won 12,000,000
Life in hours hr 8000
Operating hours per day hr 6

. Actual using time per year hr 1000

Basic factor
Annual interest rate % 10
Fuel consumption per day ¢/hr 9.6
Coeftficient of lubricant 0.29
Oil price per one liter Won/¢ 1,389
Coefficient of maintenance and repair 0.7
Daily wage of Operator Won/day 108,569
Depreciation cost Won/hr 13,500
Interest Won/hr 7,275

The cost per one hour Repair & Maintenance cost Won/hr 9,450
Fuel & Lubricant cost Won/hr 17,201
Labor wage Won/hr 18,095

Table 8. Total operation cost of Chip-harvester.

Classification Cost

65,521 won/hr
393,126 won/day

Cost per hour
Cost per day”

38,542 won/m’
15,417 won/ton

Cost per o’
Cost per ton”

* Productivity time per a day is 6 hours,
" 1BDT (Bone Dried Ton)=2.5 m’
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