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2-D Ethanol Premixed and Diffusion Flame Calculations using a Reduced Kinetic Mechanism
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Numerical simulations of ethanol combustion with a reduced kinetic mechanism were performed for two-dimensional
Bunsen flames and diffusion flames. A reduced kinetic mechanism was generated based on the quasi-steady-state
assumption (QSSA) using the Computational Singular Perturbation (CSP) method and its validity and the application
range were tested using one-dimensional premixed flame calculations prior to the 2-D simulations. Numerical results,
i.e., temperature, chemical species profiles of the detailed mechanism and reduced kinetic mechanism were in good
agreement for both 2-D Bunsen and diffusion flame, which showed the validity of the reduced kinetic mechanism of
the present study. Bunsen flame calculations showed the large reduction of calculation cost when the reduced
mechanism was used. Two-dimensional diffusion flame calculations also showed the advantage of a reduced kinetic
mechanism over In-situ Adaptive Tabulation (ISAT) method.
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Fig. 1 Temperature profile calculated with 20-step reduced kinetic
mechanism.(Left: ¢ = 1.0, P = 0.1 MPa, T = 300 K, Right:
CHsOH : 1.0 nv/s, air : 0.2 m/s, P=0.1 MPa, 7=300K)
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Fig. 2 Relationship between number of iterations and CPU time
(C,HsOH/air Bunsen flame; ¢= 1.0, P=0.1 MPa, T=300K)

SEH

(1) Lu,T,Ju,Y.and Law, C. K., Combust. Flame 126 : 1445-1455 (2001).

(2) Saxena, P. and Williams, F. A., Proc. Combust. Inst. 31 : 1149-1156
(2007).

3) http//www.fluent.com/

@) Pope, S. B., Combustion Theory and Modeling 1 : 41-63 (1997).

NI | -El ectronic Library Service



