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Experimental setup
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Experimental procedure
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Example of experimental results
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Schematic view of flame zone
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Measurement techniques



Flame front is described by the
volume fraction f;; of entrained fluid in each cell 77:
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Description of the flame front
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Simple Line Interface modified SLIC
Calculation (SLIC) (Chorin)
(Noh/Woodward)

Volume Of Fluid (VOF) Flux Line-segment model

(Hirt / Nichols) for Advection and Interface
Reconstruction (FLAIR)
(Ashgriz / Poo)

Reconstruction of the flame front
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Convective transport of the flame front
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Example for convective transport
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Self advancement of flame front
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Example for self advancement
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Calculation of the flow field
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entrained volume element

products

Model of the flame zone




e Combustion chamber contains only burned and un-
burned fluid (infinitely thin laminar flame zone)

Institut e crevices contain only unburned gas at ambient tempe-
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e volume of crevices is constant
e uniform pressure in the whole system
e the ideal gas law holds in each zone

e chemical equilibrium in the burned gas

Numerical e uniform temperatures in each zone
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Assumptions for thermodynamic calculation
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V. = const

Vi=V.+V+ W

My = My, + My + M
mycy, dT, = dQy + Vidp — dm.(h. — hy)
mycpdTy, = dQy + Vidp + dmy(h, — hy)

m, R, T, +myRy Ty, +m.R,T,

Vi

Equations for thermodynamic calculation




e laminar burning velocity
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Calculation of burning velocities
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Tasks in modeling the combustion system
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Model of combustion system
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Initialisation
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Flow chart
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Example of calculated flow field
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Comparison of flame shapes
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Comparison of source strength and CH-band emission
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e Thickness of turbulent combustion zone is predicted
with sufficient accuracy
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fiir e Numerical results of thermodynamic properties com-
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e Spatial distribution of reaction rate has to be further
evaluated
e Model of turbulent burning velocity must bo further
optimized
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