HABRBE 2238 55 61 % 195 %5 (2019 4E) 66-75

Journal of the Combustion Society of Japan
Vol.61 No.195 (2019) 66-75

Flamelet approach (CHEWVWTHWBR T —IN—ZXDERFEICEET I L E 12—

A Brief Review on How to Make a Database for Flamelet Approach
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Abstract: The simulation of turbulent combustion has been of more importance to develop practical combustors. The
flamelet (or tabulated chemistry) approach is one of the techniques to estimate combustion reaction rate and to describe
turbulent combustion field. This approach can reduce computational cost in comparison with the reduced reaction schemes
because the combustion reaction rate is just looked up from the pre-calculated database. The difficulty of the flamelet
approach comes from the variety of how to make this pre-calculated database. In the present study, we reviewed previous

researches in terms of the flamelet approach and summarized the ideas to make the database for the flamelet approach. First,

the fundamental combustion reaction models such as the detailed reaction model and skeletal model were introduced. And
then, how to generate the dataset for the database in flamelet, flamelet progress variable, and flamelet generated manifolds
models were mentioned. Moreover, how to process the dataset into the database for the turbulent combustion simulation was
pointed out. Finally, apart from making the database, the treatment of the database in the computational fluid dynamics was

described briefly.
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Figure 1  Locus of maximum temperature in the steady-flamelet [26].
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Figure 2 Locus of maximum temperature in (a) the unsteady-FPV and
(b) the ignition/extinction flamelet.
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Figure 5 Chemical source term of the progress variable as a function of
the control variables y; = Y and y2 = / (top) and as a function of
11 and 12 after transformation to the unit square (bottom) [46].
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Table 2 Resolution of flamelet table.
Model 777 5§ CC 7% (% h Ref
FPI
. 80 - 100 - - - [43]
(laminar)
Flamelet 201 7 201 - - - [76]
FGM
201 - 201 - - - [72]
(toop-hat)
FGM 141 - 161 21 - - [53]
FGM 201 - 201 15 - [63]
FGM 101 - 101 21 21 - [41]
FPV 100 - 100 15 15 - [39]
not not
Flamelet 100 - - 10 [33]
found found
FGM 40 - 120 10 10 30 [36]

Figure 5 D y1 1 22.7Yc02-31.3Yo TH D, o IFT 5L
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