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Abstract

The quantity of energy consumption and carbon dioxide (CO2) emission in transportation section are
steadily increasing in Japan. For the protection of our environment against global warming caused by
(02, strategies to save automotive fuel consumption become very important. However, fuel consumption
of vehicles in use is affected by many factors not only vehicle fundamental performance for fuel
econony, but also driving speed profiles influenced by road traffic conditions, pay load conditions of
trucks and buses, driving manner such as accelerator and a gearshift operation, and so on.

In this study, conducting on-road test to measure passenger vehicle®s actual fuel consumption, and
using simulation analysis to estimate fuel consumption of heawy duty vehicles, the authors examined
various factors that influence fuel consumption characteristics.

In order to clarify fuel consumption characteristics in actual vehicle use, on-road tests were
conducted on various road conditions with using the test vehicle equipped with some measuring
instrunents, and obtained experimental data were analyzed with a computer. The measured driving speed
profiles under various road conditions were divided into their short trips (ST), and the relationship
between those ST confiiguration parameters and ST fuel consumption quantities was investigated. From
those analyses, it was found that vehicle™s total work quantities needed to trace ST speed profile have
an approximately linear function to ST fuel consumption quantity. This means that the total work to run
on-road driving cycle is a most influential factor for fuel consumption in actual vehicle use.

On the other hand, to analyze influential parameters affecting HV's fuel consumption, the authors
developed a new practical method characterized by the conbination of two procedures. One procedure is
to make an engine fuel consumption map measured with an engine test stand, and the other is to execute
a computer simulation procedure. With using this method, analysis how speed profile of urban driving
influences fuel economy was conducted, and it was found that the traffic flow control that can raise
vehicle average speed is quite effective for energy saving. In addition, the strategy of freight
rationalization that can be helpful to reduce traffic volume is also effective to save total fuel
consumptiion in automotive transportation.
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Table 1 Specification of Trucks used for the Fuel Econory

Simulation
2 tons pay load | 4 tons pay load | 8 tons pay load
truck truck truck
Bore X Stroke mm 110x120 114%x130 1383x160
-[l;(i);ESIIacement cc 4561 7960 13337
maximum ps/rom | 1403200 | 2002900 | 2352900
“T"::(;T:m Nm/rpm | 3331600 | 52971700 | 833./1300
Vehicle Weight| Kg 2400 3550 6985
Max. Pay Load Kg 2000 4000 8000
Frontal Area m2 33 45 58
Gear Ration 1st 5.38 7817 7.833
2 nd 3.027 4957 4811
3rd 1.7 2.992 3.087
4 th 1 1.866 1.989
5 th 0.722 1.312 1.353
6 th 1 1
Final 4875 3.636 3.777
Tire Radius m 0.337 0.398 0.506
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