HIO|QA|AEIZSE (J. of Biosystems Eng.)
Vol. 35, No. 2, pp.77~84 (2010. 4)

BHE| R
YNE  YBE  YS

Development of

S. H. Park VY. J. Kim D, H Im

C. K. Kim

A
¥ Y Uyt
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In this study, we tried to predict tractor power output, fuel consumption rate and work performance indirectly in order
to develop an eco driving system. Firstly, we developed equations which could predict tractor power output and fuel
consumption rate using characteristic curves of tractor power output. Secondly, with actual engine rpm determined by initial
engine rpm and work load, tractor power output and fuel consumption rate were forecasted. Thirdly, with speed signals
of GPS sensor system, it was possible to foresee tractor work performance and fuel consumption rate. Lastly, precision
of the eco driving system was evaluated through tractor PTO test, and effects of the eco driving system were investigated

in the plowing and rotary tilling operations.

Engine rpm, power output, fuel consumption rate, work performance and fuel consumption rate per plot area were
displayed in the eco driving system. Predicted tractor power outputs in the full load curve were well coincided with the
actual power output of prototype, but small differences, 1 to 6 kW, were found in the part load curve. Error of the fuel
consumption rate was 0.5 L/h, 4.5%, the greatest, and 1 to 3 L/h at the part load curve. It was shown that 69% and 53%
of fuel consumption rates could be reduced in plowing and rotary tilling operations, respectively, when the eco driving

system was installed in tractor.

Keywords : Tractor power output, Eco driving system, Fuel consumption rate
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Fig. 5 Predicted PTO power at full load curve.
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(a) Prototype’s screen

% 10,000 x 1.2 4)

where, C : Working performance (h/ha)
V : Working speed (km/h)
W : Working width (km)
Turning coefficient : 1.2

Unit conversion coefficient for area : 10,000
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Fig. 6 Prototype of tractor echo-driving system.

Table 1 Soil condition of experimental fields

Soil hardness (kPa)

Soil texture (%)

Item

10 cm | 20 cm | 30 cm

40 cm | Avg. Sand

Soil moisture (wb, %) Field size (m)

Silt Clay

Silty clay 982 5,734 | 7,642 | 6,694 | 5,263 43.0

22.1 349 38.4 100 x30
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