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Figure 1- Mechanisms and process of Soot Formation for C;H,;
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Combustion in a Diffusion Flame

Hamed Zeinivand'’, Erfan Hosseini Doost’, Sajjad Rezayats, Hossein Bahadori*
1-Research and Technology, Mapna Boiler, Tehran, Iran, Hamed.Zeinivand@mapnabe.com
2-Research and Technology, Mapna Boiler, Tehran, Iran, erfan.hoseinidoost@Mapnabe.com
3-Research and Technology, Mapna Boiler, Tehran, Iran, Sajjad.Rezayat@Mapnabe.com
4-Research and Technology, Mapna Boiler, Tehran, Iran, hossein.bahadori@Mapnabe.com
*Corresponding author
(Received: 2024/04/02, Received in revised form: 2024/07/17, Accepted: 2024/08/03)

In this article, the investigation and modeling of soot formation in a combustion chamber with pre-vaporized
kerosene fuel and air has been attempted. Flamelet model in conjunction with Jet-Surfl mechanism has been
used to model gas phase combustion. Species such as C,H,, C,Hy, C¢Hg, C¢Hs are considered as the
precursors of soot. The results of the numerical simulation show a good agreement with the existing
experimental results. By examining different models of soot formation, it has been shown that the Moss-
Borks-Hall model developed for heavy hydrocarbons shows better performance than other soot prediction
models. The Brooks-Hall model predicts the amount of soot production less than the Brooks-Hall-Moss
model, however, it provides better results than the single and two-equation models. It has also been shown
that with the increase in the combustion air temperature the amount of soot formation has also increased.

Keywords: Soot Formation, Combustion Modeling, Reactive Flow, Moss-Brook-Hall Model, Flamelet
Model
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