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Study of Soot Formation in Fuel Rich Combustion

Jungmin Yu - Changjin Lee*

ABSTRACT

Kerosene and diesel are compounded fuels with various types of hydrocarbon elements and
difficult to model the chemical kinetics. This study focuses on the prediction of the
non-equilibrium reaction of fuel-rich combustion with detailed kinetics developed by Dagaut using
PSR(perfectly stirred reactor) assumption. In Dagaut's surrogate model for kerosene and diesel,
chemical kinetics consists of 2352 reaction steps with 298 chemical species. Also, Frenklach's soot
model was implemented along with detailed kinetics to calculate the gas properties of fuel rich

combustion efflux.
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Table 1. Additional species to modify the chemical
kinetics

C, CH.
n-C4Hs, i-C4Hs, n-C4Hs, i-C4Hs
CsHy, CsHs, CsH, CegHs, CsHa, 1-CeHy, ¢-CeHy
H—C6H5, i‘C6H5
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PQ‘H, A4‘, A2R5, AZRS_
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Fig. 1 Mole fraction of diesel calculated with modified
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Fig. 2 Reactor temperatures calculated with origina
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Table 2. Scot volume fraction at OF ratio 0.3-04

O/F H 0.30 {032 ( 0.34 | 0.36 | 0.38 | 0.40

Soot volume | 3 5 | 5 | 377 | 380 | 404 | 416
fraction (107)
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Fig. 3 Characteristics of soot volume fraction in fuel-rich
Kerosene/LOX combustion
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