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Analysis on the structural characteristics of combustion particles of
biodiesel blended fuel in EGR atmosphere

Qu Lei'?, Wang Zhong®, Feng Jie’, Li Shoujuan'
(1.School of Automotive and Traffic Engineering, Nantong Vocational University, Nantong 226007, China; 2.School
of Automobile and Traffic Engineering, Jiangsu University, Zhenjiang 212013, China; 3.Wuxi Fusheng Testing
Technology Service Co.,Ltd., Wuxi 214000, China)

Abstract; Taking an agricultural single cylinder diesel engine as the research object, the soot
emission characteristics of biodiesel blended fuel were tested under the conditions of EGR rates of

0, 15% and 30% , and the influence of EGR rate on the combustion particle structure

)
characteristics of biodiesel blended fuel was explored. The results indicate that biodiesel blended
fuel can alleviate the problem of increased soot emissions caused by the introduction of EGR, and
the improvement effect is more significant under high EGR rate conditions. The diesel engine
exhaust particle size range is mainly between 20 nm and 80 nm, mainly showing normal
distribution. Under the same EGR rate conditions, the particle size formed by burning biodiesel
blended fuel significantly decreases, and the degree of agglomeration between particles increases,
the porosity of particles increases, and the thickness of the interface layer increases. By adopting
EGR technology, the average particle size of the particle group increases, the degree of
agglomeration increases, the porosity of the particles decreases, and the thickness of the interface
layer increases. Mixing biodiesel and introducing EGR can both increase the roughness and
irregularity of the formed particles.

Keywords: diesel engine; particle; biodiesel; exhaust gas recirculation
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