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Fig.2 Speed curves of front and rear wheels
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Fig.3 Structure of feedforward + feedback control strategy
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Fig.4 Control effect of feedforward + feedback controller
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Table 1 Speed deviation of front and rear wheels
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Particulate Emission Characteristics of Diesel Engine Fueled
with Diesel/Ethanol Blends

HOU Xian-jun XU Jing LIU Jin-ping DU Song-ze LI Meng-meng
(Hubei Key Laboratory of Advanced Technology for Automotive Components // Hubei Collaborative Innovation
Center for Automotive Components Technology, Wuhan University of Technology, Wuhan 430070, Hubei, China)

Abstract: An experiment in a diesel engine fueled with diesel/ethanol blends was conducted, and the particle con-
centration and particle size distribution of the particulate matter from the diesel engine were investigated by DMS500
analyzer with fast response particulate. Then, the size distribution, mass concentration and geometric mean diame-
ter of the particulate matter obtained under different running conditions of engine with different ethanol ratios were
analyzed. The results show that (1) the particulate matter from diesel/ethanol blends follows a logarithmic distribu-
tion, which has two modes, namely, nucleation mode and accumulation mode; (2) with the increase of ethanol
ratios, the nucleation mode particle number ( PN) density significantly decreases under a low load, while under
medium and high loads, the accumulation mode PN density significantly decreases with an increase of the nuclea-
tion mode particle ratio and a decrease of the particle size; (3) for the particulate matter from diesel/ethanol
blends, the mass concentration is lower than that from diesel, and the particle mass concentrates mostly in the ac-
cumulation mode; and (4) after the addition of ethanol to diesel, the geometric mean diameter of particulate matter
significantly decreases, and it decreases gradually with the increase of ethanol ratios.

Key words: diesel engines; diesel/ethanol blends; particulate matter; particle size distribution
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Feedforward + Feedback Control for Hydraulic Assistance
Drive System of Heavy Truck

ZENG Xiao-hua' JIANG Yuan-de' LI Gao-zhi' SONG Da-feng' HE Hui
(1. State Key Laboratory of Automotive Simulation and Control, Jilin University, Changchun 130025, Jilin, China;
2. GAC Automotive Engineering Institute, Guangzhou 510640, Guangdong, China)

Abstract: In order to improve the power performance of heavy trucks, a new hydraulic assistance drive system
(HADS) is developed for the traditional heavy trucks, which can make the trucks on the roads of low adhesion co-
efficients reconfigure the traditional rear-wheel drive into the all-wheel drive. Then, a feedforward + feedback con-
troller for a pump displacement controller in the developed system is designed to improve the transmission efficiency
of the trucks. By the feedforward controller, the reference pump displacement is determined according to gears,
and by the feedback controller, the final value of pump displacement is dynamically corrected according to the ve-
locity tracking error between front wheels and rear wheels. Co-simulation results on the Matlab/Simulink and
AMESim platforms show that, after employing HADS on the typical roads of low adhesion coefficients, the maximum
climbing grade and traction of the trucks can be improved respectively by 14.4% ~ 17.2% and 13.4% ~ 15.6%.
The real vehicle test results show that HADS works efficiently and smoothly, and the simulation model is accurate.

Key words: hydraulic assistance drive system; feedforward ; feedback ; heavy truck ; transmission efficiency; simu-

lation modeling



