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Numerical simulation of n-dodecane spray combustion
based on OpenFOAM

LI Wengang, XIAO Yinli, LU Yipin, CAO Zhibo, WU Juan

(School of Power and Energy, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract; For the purpose of providing the scientific insights to combustion characteristics of spray jet, numerical
calculations of reacting and non-reacting spray cases are performed for ECN (‘engine combustion network) Spray A
(n-dodecane spray combustion) which coupled finite chemistry combustion model PaSR and detailed chemical re-
action kinetics based on OpenFOAM. The applicability and accuracy of the spray model is verified in the non-reac-
ting spray case, and it is found that the predicted spray characteristics such as the penetration length of liquid and
vapor and the mixture fraction are in good agreement with the test results. The two processes of low-temperature re-
action and high-temperature ignition experienced by n-dodecane spray ignition are analyzed in reacting spray case,
and it is found that the low-temperature reaction continues to exothermic before high-temperature ignition, and con-
tinues to proceed stably after high-temperature ignition, which promotes high-temperature ignition and flame stabili-

ty. Finally, the effects of different fuel injection pressures on ignition delay time and flame lift-off length are stud-

ied.
Keywords: spray combustion; PaSR; n-dodecane; flame lift-off length; low-temperature reaction

Sl EXH, BEA, %58, % 2T OpenFOAM 870F + = 55 EMEHEHEN[T]. B LW A FFK,2021,39
(3): 539-548
LI Wengang, XIAO Yinli, LU Yipin, et al. Numerical simulation of n-dodecane spray combustion based on OpenFOAM
[J]. Journal of Northwestern Polytechnical University, 2021, 39(3) : 539-548 (in Chinese)

© 2021 Journal of Northwestern Polytechnical University.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License ( hitp ://creativecommons.org/ licenses/by/4.0) , which

permits unrestricted use, distribution, and reproduction in any medium , provided the original work is properly cited.





