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Simulation Study of Ejection Ratio on Spray Characteristics of
a Stirling Engine by Using Biodiesel

Yuan Xiong', Wang Lintao’, Yu Xiangyu’

(1. School of Mechanical and Power Engineering, Shanghai Jiaotong University, Shanghai 200240 ;
2. Shanghai Marine Diesel Engine Research Institute, Shanghai 201203 )

Abstract: Based on the spray characteristics of the Stirling engine, the mathematical physics model of the
swirl injection and spray of a Stirling engine was established, and the spray process of the biodiesel Stirling
engine at different ejection ratios was simulated. The results show that the spray cone angle increases with
the increase of the ejection ratio, and the front end of the spray oil bundle has a large concave retraction
front at the large ejection ratio; the larger the ejection ratio, the smaller the spray penetration distance ; in-
creasing the ejection ratio, the droplet velocity is increased, the Sauter mean diameter is reduced, and the
particle size variance of spray droplets is reduced. Under high back pressure, increasing the ejection ratio
can increase the spatial distribution of the fuel mixture and improve the spray atomization.
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