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Modeling of Fuel Consumption Rate for Agricultural Tractors
S. C. Kim K. U, Kim D, C, Kim

A mathematical model was developed to predict the fuel consumption rate consumed by agricultural tractors under
arbitrary loaded conditions. The model utilizes the measured data on the fuel consumptions at the full load and at the rated
engine speed with partial loads, which can easily be obtained from the official OECD tractor test reports. It was found
from the analysis of the measured fuel consumption data that the fuel consumptions at two different speeds does not change
with power. The model was developed based on this fact and validated with the measured data of the 159 tractor test
reports.

The fuel consumptions predicted by the model were compared with those measured under the partially loaded conditions
specified in the official OECD tractor test code II. The percent errors of the predicted fuel consumptions were in a range
from 0.36 to 2.86% which assured that the developed fuel consumption model can be used practically to predict the fuel
consumptions at any speed and power combinations. It was also shown that the developed model predicts the fuel
consumption rate better than the Grisso’s model.
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Fig. 1 Measuring points of fuel consumption for the OECD tractor test.
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Table 1 Measured fuel consumption and power at full throttle for k, = -291, k, = 512.5, k; = -101.3
MEF 7495 tractor s, = 34259, s, = 83293, s, = -10.237
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’/-
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1600 0.73 11820 3276 g ol i - £
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Py =-1958 4rH2048 2 -
1800 0.82 125.30 34.44 = 34,2554 203010 237 R =0795 2
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1980 0.90 125.14 36.89 » 7 2
2000 091 125.00 37.08 N l,
2034 0.92 124.40 37.96 h . b Engine ::eedramn tnn.j'ated spee:l9 v N
2100 095 12250 38.16 Fig. 8 Speed vs. power and fuel consumption at full load of MF
7495 tractor.
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atrated | 0 H03 764 28.00 1,23, 49 &Hun) 9 E24S A7 (o, 8)i= 1,2, 3,
speed 2288 1.04 51.7 21.37 42} shd
2313 1.05 26.2 15.67
2335 1.06 0 9.56 (ny, P) = (0.9, 93.40 kW)
(ny Py) = (0.9, 46.70 kW)
Table 2 Measured and Predicted fuel consumptions at the rated (ny, P,) = (0.6, 70.30 kW)
speed of MF 7495 tractor
(n,, P,) = (0.6, 42.80 kW)
Engine speed, | Power, Fuel consumption, L/h | Percent error,
pm kW Measured | Predicted % 7} dot webq 44 S8 H1u S AR]l] S-EY
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Table 3 Predicted fuel consumptions and percent errors at non-rated speeds with partial loads for MF 7495 tractor

Measured Predicted
Load point, i ry:.te(rlatsize:; P,, power kW Fuel colljlulmption, ::t; dra:;oe et;) Fuel coltis/humption, Percent error
1 0.9 (80% ofgféfe(zi power) 28.65 0.884 28.86 0.74
2 0.9 40% of4r63;t7e(21 power) 16.19 0.860 16.65 2.86
3 0.6 (60% 0;2;36% power) 19.56 0.585 19.49 0.36
4 0.6 40% 0f4r2£e% power) 13.49 0.573 13.14 2.56
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Table 4 Comparison of percentage errors by the developed and Grisso models

Partial load at rated speed

Partial load at non-rated speed

Main PTO test - -
Coefficient of correlation

Average percent error

Coefficient of correlation Average percent error

0.9998 1.04
0.9975 5.05

Developed model

Grisso model

0.9987 4.27
0.9831 14.98
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Fig. 9 Contour of equal specific fuel consumption for MF 7495
tractor.
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where, ¢, = fuel consumption under partially loaded
condition A, L/h
n, = ratio of engine speed to rated speed at
partially loaded point A, decimal
a = slope of power-fuel consumption curve at

rated speed, LkW/h

ap = slope of speed-power curve passing through
point A and parallel to the speed-power
curve between the rated and maximum
speeds, kW

no = engine speed at the intersection point
between the speed-power curve at full load,
and the speed-power curve passing through
point A and parallel to the speed-power
curve between the rated and maximum
speeds, decimal

s, 8y s; = coefficients of second order speed-

fuel consumption curve at full load
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