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Estimation of Real Driving Fuel Consumption Rate of a Vehicle
When Driving on Road Including Grade
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Jinho Park, Yeongil Park, Jangmoo Lee

ABSTRACT

To measure the fuel consumption rate of a vehicle, a car is tested on chassis dynamometer
following given driving mode. But the fuel consumption rate measured by this method may be
somewhat different from that measured in on-road driving conditions. It may be due to not
considering road grade in driving modes. In this study, new driving modes which include road
grade are proposed, and the simulation program to estimate the real driving fuel consumption
rate of a vehicle is developed. On-road car tests to verify the simulation program are carried
out and the results of the simulation are analysed and compared with those of the experiments.

F27]%89] : Fuel Consumption Rate(Qd & ZAH] &), Simulation Program(A & o] Z=2 1
&), Driving Mode(5+3 2 =), Road Grade(’=Z 7 A}%), Real Driving Fuel
Consumption Rate(4] A5~ 3 38]), On-road Car Test(d 2} 2 3)

Nomenclature r, A: radius, area
a : horizontal acceleration of vehicle k, C: coefficient
g : gravity u, o friction coefficient
g, ¢: grade, offset angle I, M: inertia, mass
S, h: quantity measured by accelerometer o : air density
Vot . . . L )
» t: vehicle velocity, time P, w: tire pressure, angular acceleration
T, F: torque, force

Subscripts

» F, D : Horizontal, Frontal, Drag
, f, 1 : Vehicle, friction, step number
, A, G : Rolling, Air, Gravity
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Table 3 Comparison of fuel economy
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