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Optimization of the lookup table for a single-cylinder internal combustion engine

A. R. Akbari School of Automotive Engineering, Iran University of Science and Technology, Tehran, Iran
M. Dahmardeh School of Automotive Engineering, Iran University of Science and Technology, Tehran, Iran
S. Nasiri Sharif University of Technology, Tehran, Iran

Abstract

Employment of optimized fuel injected motorcycle rather than carbureted ones is a key to reduce pollution. This article studies a
150-cc fuel injected motorcycle, where its engine management unit (ECU) data are optimized, using genetic algorithm and the least
squares method, in order to operate at the optimal engine operating points. The ECE40 driving cycle is employed, and the output
torque and CO emissions are studied as the objective functions during the optimization procedure. The motorcycle model and the
controller models are presented. Simulation results as well as the experimental ones show a reduction of CO by about 20%, CO2 by
5%, HC by 19%, and NOx by about 1%. Moreover, the output torque is increased by about 12%. According to the emission test
results, the motorcycle is able to pass the Euro-3 standard. The proposed optimization technique provides a solution to have an
optimal ECU for a specific application.

Keywords: Motorcycle, Optimization, Lookup Table, Pollution, Euro-3.
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Emission Results

Phase 1 Test
€02 sag Sample %] 0.225
€02 Bag Ambient %] 0. 066
02 Bag Wet [x] 0. 160
€0 Bag Sample [ppe] 26.033
€0 Bag Ambient [pom] 3.969
€O Bag Net L[ppm] 22.128
NOX Bag Sampla [ppm] 3,357
WOx Bag Ambient [ppm] 0078
NOx Bag Net [ppm] 3. 280
THC @ag Sample [ppmc1] 53.023
HC 8ag Ambient [ppmc1] 38. 685
THC Bag Mot [ppmc1] 14,956
€02 Bag [o/km] 60,408 60.408
€0 3ag To/km] 0.532 0,532
NOx Bag [g/km] 0.114 0.114
THC Sag [g/km] 0.178 0.178
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