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Emission Method of Tractor Based on Improved Particle Swarm
Optimization Neural Network
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Abstract: Aiming at the serious problem of emission pollution of agricultural tractors, especially limiting
the emission of NO_and Soot, taking a certain model of agricultural diesel engine of YITO as the research
object, relevant research on engine emission optimization was carried out by using a combination of
system modeling and simulation, bench test verification and simulation analysis. Firstly, a three-
dimensional model of the combustion chamber of the agricultural tractor was constructed and imported into
CONVERGE for combustion emission simulation and emulation, and through the comparison of the test
values of the model cylinder pressure and heat release rate with the simulation values, it was proved that
the model could describe the internal combustion and emission process of the engine better and had a high
degree of accuracy. After that, an artificial neural network was established as an agent model with the
shrinkage rate, camber depth, and combustion chamber depth as inputs, and NO_ and Soot emitted from
the engine as outputs. The goodness of fit R* and the mean relative error (MRE) were calculated to verify
the accuracy of the artificial neural network. Then an improved particle swarm optimization algorithm was
proposed on this basis to obtain the optimal parameter combinations of the combustion chamber shrinkage

rate, camber depth, and combustion chamber depth to form combustion chamber structure and imported
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into CONVERGE software to perform emission simulation calculations and compare the emissions with the

original combustion chamber. It was found that the combustion chamber structure can reduce the engine

NO_ and Soot emissions, which provided reference and ideas for the design and development of the

combustion chamber system of the related agricultural tractors.

Key words: agricultural tractors; emission optimization; artificial neural network; improved particle

swarm algorithm
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Tab.1 Engine main technical parameters
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Fig. 1 Structure schematic of combustion chamber
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Fig.2 Geometric modeling of engine combustion

chamber systems
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Tab.3 Initial boundary conditions for model calculations
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Fig.3 Emission optimization experiment for

agricultural tractors
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Fig.4 Comparison of in-cylinder pressure and heat release
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Tab.4 Grid division and calculation time
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Fig.7 Comparison of true and experimental values of emission artificial neural network models
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Tab.5 Comparison of combustion chamber parameters

before and after optimization
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Fig.8 Comparison of PSO algorithm before and after improvement
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Fig. 9 Comparison of engine emissions before and after optimization by improved PSO algorithm
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Tab.6 Comparison of combustion chamber emission

levels before and after optimization
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