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Turbulent Combustion-Reactive Flow Simulation Using
the PDF (Probability Density Function) Method

&+ R ok %2
= =

o A B R &
B OB & 2T

W R OB MR _ EoMEWEIGSE 2 ER/T 2 o0, EBRFHIEMICI 2 TRERIC & 2 ELTREIRE O EE
ETFRBMOREL TREDGEETH 5, (LRI L KO 2 il % ) 8Lk & 2HEICER L& LBz,
n, B)E, BESOLBZHE T L, EROBTTER, FHRE - REZ2ERCHELZIT-> TWaR9, ZBOR)
REMREICB ) AT EDITE L -T2, 22T, BERBENEHZEEERAL AW CERBEICTE T2 2 HEEE
Bk AR L T 2 ERHM T S ERAITEM 2 BZE L, PRRMETEREMESEOERREER L 72,

To improve the reliability of combustion devices and reduce pollutants, numerical simulation accurately
predicting turbulent combustion phenomena plays an important role in addition to experimental techniques.
Turbulent combustion flows are extremely complicated and chemical reactions and turbulence with many vortices
of different sizes mutually interact. They feature fluctuations in velocity, temperature, species concentrations, etc.
Conventional numerical methods cannot appropriately include such effects of fluctuations because they solve
governing equations based only on averaged quantities. We develop practical simulation techniques based on the
probability density function (PDF) method enabling us to treat fluctuations of concentrations and temperature with
high accuracy by probabilistic expressions. We apply this PDF method to such practical problems as spray
combustion in internal engines.
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Schematic shapes of the PDFs of the fuel concentration changing at different positions in a turbulent jet
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Algorithm to keep the number of particles constant in
the Monte Carlo PDF simulation
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Calculation of the methane-air turbulent diffusion flame
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