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In this study, we focus on the assumed PDF method to construct a turbulent combustion model that can reproduce the
combustion of the three fluid mixtures. This method closes the averaged reaction rate term of the transport equation of
the chemical species mass fraction by assuming PDF regarding variations in chemical species concentration, temperature,
and enthalpy to be a single variable and a multivariable beta function. In this model, since the reaction rate is directly
solved, it can be applied to a flame mixed with three fluids. Numerical simulations for H3 Flame, Sandia Flame D and
JHC burner had been performed using the proposed method to verify the accuracy of the model, and to improve the
accuracy of prediction. From the results obtained from the simulations, it was found that the numerical method in this
study is appropriate as a combustion model to reproduce the combustion of three fluid mixtures.
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Table2 Methane/air 4step global mechanism

[cal-mol-cm-sec-K]

No. Reaction A n E
1 CH4+0.502=>CO+2H2 2474x10° | 0 1255x10°
2 CH4+H20=>CO +3H2 3.00x<10° 0 1255x10°
CO+H,0=>CO,+H2 2.75%10° 0 | 8368x10*
} CO,+H,=>CO+H,0 6.71x107 0 1.138x10°
H2+0.502=>H20 2.501%10° | 0 1.464x10°
4 H20=>H2+0.502 348x108 0 | 3983x10°
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Figure 1: Numerical domain of H3Flame.
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Figure 2: Numerical domain of JHC burner .
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Figure 4: Temperature distributions of H3Flame ((a) HY method, (b)
TY htmethod, (c) TY hs method ).
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Figure 6: Radial distributions of temperature at x/D = 0.5.
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Figure 8: Axial distributions of temperature variance.
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Figure 9: Temperature distributions of JHC burner ((a) HY method, (b)
TY ht method, (c) TY hs method ).
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Fig. 11: Radial distributions of temperature at 120mm.
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Fig. 12: Radial distributions of temperature variance at 30mm.
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Fig. 14: Temperature distributions of SandiaFlameD  ((a) HY method,
(b) TY_ht method, (c) TY hs method ).
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Fig. 16: Axial distributions of temperature variance.
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