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Analysis of power requirement of the underground crop harvester

attached on agricultural tractor during traction operation

Jeong-Hoon Jang*, Wan-Soo Kim*, Chang—-Hyeon Choi**, Seong-Un Park***, Yong-Joo Kim****
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Abstract In Korea, the mechanization ratio of field farming is about 58.3%. Especially, mechanization
ratio of harvest operation is 10% or less. So, it is required to improve the mechanization ratio of
harvest operation to analyze the power requirement analysis of agricultural tractor. The purpose of
this study is to analyze power requirement of the underground crop harvester attached on agricultural
tractor for traction operation. First, a power measurement system was developed and installed in 45
kW agricultural tractor. Second, field experiments were conducted at two driving speed levels (1.41,
2.17 km/h), and axle torque and rotation speed were analyzed. At 1.41km/h driving speed, the
average power requirement of driving axle is 3.13 kW, respectively, at 2.17km/h driving speed, the
average power requirement of driving axle is each 4.20 kW. In addition, the field tests show that as
the driving speed increases by 53%, the power requirement of the underground crop harvester
attached on agricultural tractor increases by 34%. Therefore, it indicated that the power requirement
of agricultural tractor was affected by the driving speed.

Key Words : Load analysis, Load measurement, Traction, Tractor, Power requirement, Underground
crop harvester
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Fig. 1. Photos of sensor installation for tractor axle
power measurement.
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Fig. 2. Data acquisition system installed in the tractor
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Fig. 3. Photos of soil environment sensors (left : soil
strength, right : moisture content, temperature, and
EC)
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Table 1. Measured sail properties for used in fields test

Item Specification
Cone index (kPa) 2.034
Shearing force (Nm) 19.4
Moisture Content (%) 14.88
Electrical Conductance (dS/m) 6
Temperature (0) 23.24
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Fig. 4. Photos of underground crop harvester (left) and
its traction operation attached to agricultural tractor
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Fig. 5. Power requirements of agricultural tractor
according to working speed
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Table 2. Statistical analysis of power requirement of
agricultural tractor at different working speed

Working|

1.41 km/hr 2.17 km/hr
speed
Require Ratio to Ratio to
q Avg.x S.D.| engine |Avg.x S.D.| engine
ment
ower (kw) power (kW) power
P %) (%)
Front |1.26+ 0.5a 2.8 1.69+ 0.9a 3.7
Rear |1.87+ 0.7b 4.1 2.51+ 1.4b 5.6
Sum |3.13+ 1.25 6.9 4.20+ 2.36 9.3

a) Mean with different superscript (a,b) in each
column are significantly different at p < 0.05
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