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Rating Agricultural Tractors by Fuel Efficiency

S. C. Kim

K. U. Kim

This study was conducted to develop an index of fuel consumption to rate agricultural tractors by their fuel efficiencies.
The fuel consumption index consisted of two components: basic and operational indexes. The basic index is to consider
an average amount of fuel consumed by engine when it transmits 20 and 100% of the rated power. The operational index
is to consider the fuel consumed by tractor for typical field operations: plowing, rotavating, and the remains. The equations
and procedures to obtain these indexes were proposed. The method and fuel consumption rate to classify tractors into 5
grades were also proposed. The best 15% of the tractor models were rated as the first grade, 20% as the second grade,
30% as the third grade, 20% as the fourth grade, and 15% as the fifth grade in order of fuel efficiency. Using the fuel
consumption index, the classification was conducted on 143 tractor models tested at the National Institute of Agricultural
Engineering from 2000 to 2007. The proposed 5-grade system of classification using the fuel consumption index could be
used to rate the fuel efficiency of 20-100 kW tractor models produced over past 10 years in Korea.
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where, EF

rated

= basic index of fuel consumption at rated
speed, L/kW-h
SVFCy,, = specific volumetric fuel consumption when
engine transmits the rated power at rated
speed, L/kW-h
SVFC,, = specific volumetric fuel consumption when
engine transmits 20% of the rated power
at rated speed, L/kW-h
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where, Q = fuel consumption, L/h
P = power, kW

a, b = coefficients
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where, EF;, = fuel consumption index of plowing operation,
L/kW-h
%t, = annual time portion of plowing operation,
decimal
SVFC, = specific volumetric fuel consumption when
engine transmits i % of the rated power at
rated speed, L/kW-h
n, = transmission efficiency for plowing operation,
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where, EF = fuel consumption index of rotary operation,
L/kW-h
%t, = annual time portion of rotary operation, deci-
mal
SVFC, = specific volumetric fuel consumption when
engine transmits i % of the rated power at
rated speed, L/kW-h
n, = transmission efficiency for rotary operation,

decimal
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where, £F, = fuel consumption index of miscellaneous
operations, L/kW-h
%t, = annual time portion of miscellaneous
operations
SVFC, ; = specific volumetric fuel consumption when
engine transmits j% of the rated power at
1% of rated speed, L/kW-h
n,, = transmission efficiency for miscellaneous
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(6)

where, P, = power at driving axle, kW
P, = drawbar power, kW

s = slip, decimal

p="0 )

where, P, = full throttle power at selected gear, kW
Q@ = fuel consumption at selected gear, L/h
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where, n = power efficiency of tractor driveline
P, = full load power, kW
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n,

where, 1), = efficiency of power transmission for plowing
operations
n, = efficiency of power transmission with ith gear
for plowing operations
n,, = number of gears for plowing speed
n, = efficiency of power transmission for rotavating
operations
n,; = efficiency of power transmission with ith gear
for rotavating operations

n,. = number of gears for rotavating speed.
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