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The aim of the present work is to highlight the keje to model premixed combustion
processes of two Lagrangian features of turbulembe. features under consideration are i)
the growing in time of the turbulent diffusion cbeient for short elapsed times, which

strongly influences the formation of the developi#aime during the initial stage of

combustion (for example, in the spark ignition emg), and ii) the existence of a front of
turbulent diffusion whose speed strongly conttbisvelocity of the steady state flame.

Even if the Lagrangian properties of turbulent wfbn are generally ignored in models of,
for example, gas turbine premixed combustion, heeediscuss the practical fallout in
engineering design of the two cited Lagrangian etspas well as the theoretical justification
of a generalized TFC model [1], which is aimedhe tescription of both the initial and the
final stages of premixed flame, where the mentiobagrangian effects of turbulent transfer
are described in the context of the Eulerian medektions.

In the idealized case with constant density and dganeous and stationary turbulence, the
considered two Lagrangian effects can be exactithemaatically managed [2] and the main
results are the following:

1. The arbitrary chemical transformation of Lagranggatticles does not influence the
turbulent diffusion coefficient that remains thengaas in nonreacting systems during
both the nonequilibrium and the equilibrium regimastually, this result generalizes
the classical Taylor theory [3] to the case of cluafty reacting flows.

2. The velocity of the turbulent steady state flaméhwhe constant flamelet spe S
emerges to be equal U, =(U'?+S%)"? and notU, =u'+S, as it is sometimes

assumed. Hence in weak turbulence a 40% percestage that cannot be neglected
in applications, can be corrected by using the feamula and in strong turbulence,

u'>>S U, OU it confirms and better quantifies the classicafriRahler intuitive
estimatiorU, ~Uu'[4].
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