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The Effect of Turbulence Model on the Flow Field and the Spray Characteristics
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H. C. Yang, H S. Ryou

ABSTRACT

The ability of turbulence model to accurately describe the complex characteristics of the flow
field and the fuel spray is of great importance in the optiml:lm design of diesel engine. The numeri-
cal simulations of the flow field and the spray characteristics within the combustion chamber of di-
rect injection model engine are performed to examine the applicability of turbulence model. The
turbulence models used are the RNG k-& model and the modified k~& model which included the
compressibility effect due to the compression/expansion of the charges. In this study, the predicted
results in the quiescent condition of direct injection model engine show reasonable trends compar-
ing with the experimental data of spray characteristics, i. ., spray tip penetration, spray tip veloc-
ity. The results of eddy viscosity obtained using the k-& model in the spray region is significantly
larger than that obtained using the RNG k-& model. The spray tip penetration predicted using the
RNG k-& model is more close to the experimental data than that using the k-g model. The applica-
tion of the RNG model seems to have some potential for the simulations of the spray characteris-
tics, e. g., spray tip penetration, spray tip velocity, droplets distribution over the k-& model.

F87]%80] | RNG " (Renormalization Group method), 44 k-e2% (modified k-& model),
RNG k-e29(RNG k-¢& model), 2554 (spray characteristics), olt] AHAA S
(eddy viscosity), 342 (FVM)
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Fig.6 Spray tip penetration of injection pressure 20, 40MPa versus time after fuel injection
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