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Numerical Simulation of the Spray Impingement in a Swirl Chamber

An Xifang
(School of Energy and Power Engineering, Dalian University of Technology, LiaoningDalian116024)

Abstract: Using AVL FIRE software, the compression and expansion stroke of a diesel engine with bell
type swirl chamber is simulated. The influence of the gas flow and injection direction on the mixing and
diffusion process is studied. As for injection process, the distribution of fuel in the swirl chamber is ana-
lyzed by controlling fuel air equivalence ratio in the chamber. The shape of spray is described with spray
cloud in the swirl chamber. The result shows that the strong air movement in swirl chamber has big influ-
ence on the atomization of fuel. Because of the damping effect of air flow, oil droplets are broken, atom-
ized, evaporated, then combustion finally become available. The spray impinging in chamber wall will
take place when changing injection direction, that improves the broken of oil droplets, and the mixture
will be distributed in swirl chamber more evenly, which is preferable for the following combustion.
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