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Motivation

> Chemical kinetics modeling of surrogates for Jet- A and
sustainable aviation fuels (SAF) required for the numerical
design of modern jet turbine devices

° To model soot formation in jet fuels, It Is Important to
Investigate the aromatics in the fuel surrogate [1]

> 1,3,5-trimethylbenzene (1,3,5TMB) was identified as a
suitable aromatic compound In jet fuel surrogates [2]

Objective:

° Add a compact 1,3,5TMB submodel to a comprehensive
semtdetailed inhouse reaction mechanism

> Validate model+ targets: heat release and ignition

Chemical Kinetic Modeling

Initial model

+ ESTiIMatE-Mech

° Build on a compact, semidetailed inrhouse model [1]
> Sub model for 1,3,5TMB proposed based on:
- Well-known chemical kinetic mechanism of similar

molecules
- Reactions

Optimized model

Ike toluene and mxylene (rates, paths)

paths adapted from literature [3, 4]
+ ESTiIMatE-Mech_opt .

° Linear transformation model [nTM) [5, 6] used to
generate optimized version of ESTiMatilech

considering:

- Targets for optimization: laminar flame speeds and
ignition delay times of 1,3,5TMB

- 8 sensitive reactions identified for optimization: Include
1,3,5-TMB or its decomposition product BH,,

Simplified scheme of the 1,3,5 -TMB sub model
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Optimized reactions
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Results £ Comparison between Simulation and Measurements

° Laminar flame speed
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Conclusions and Outlook

°  Laminar burning velocities are predicted correctly byESTiMatE-Mech _opt . at
ambient pressure, several preheat temperatures and It Improves further the good
prediction by ESTiMatE-Mech

° Ignition delay times at high pressuresand temperatures are accurately calculated

> Ignition delay times
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with ESTiIMatE_Mech_opt. The deviations found withESTiIMatE-Mech are
corrected

°  Future efforts will focus on the modeling of aromatics as major soot precursors by

Including species concentration profiles of 1,3,5TMB flames

Acknowledgements

The researchleading to these results has receivedfunding from the Clean Sky 2 Joint

Undertaking under the European T mh n Horizon 2020 research and innovation
programme under the ESTiMatEproject, grant agreementNo 821418.

References

o 0 s W N

10t European Combustion Meeting

14i 15 Ap

University of Stuttgart

Germa

ril 2021, virtual

ny

1] T. Kathrotia, P. ORBwald, C. Naumann, S. Richter, M. Kéhler, Fuel (2021), accepted.

A. Ramirez, T. Kathrotia, T. Methling, M. Brawunkhoff, U. Riedel, Proc. ASME Turbo Expo (2021), GT20668093, accepted.
S.Gudiyellaand K. Brezinsky Comb. Flame 159 (2012) 32643285.

P.Dievart H. H. Kim, S. H. Won, Y. Ju, F. L. Dryer, S. Dooley, W. Wang, M. @ehlschlaegey Fuel 109 (2013) 125136.

T. Methling, M. BraunUnkhoff, U. Riedel, Combust.Theor. Model. 21 (2017) 503-528.
T. Methling, M. BraunUnkhoff, U. Riedel, Fuel 262 (2020) 116611.




