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ASSESSMENT OF COMBUSTION MODELING FOR
PREDICTION OF TURBULENT NON-PREMIXED FLAMES

M. Moghiman', A.Farahbod’
Department of Mechanical Engineering, Ferdowsi University, Mashhad Iran
mmoghimani@yahoo.com

Ahllrnl

In this paper, the natural gas d I 1) d by uxing three combustion
models: the simple chemical reaction system mnd.:l(SCRS).unpthhydamty function model (PDF) and
the eddy becak-up model (FBL’L 'I!‘hc ucurw.) of each model is compared with the experimental data. The
results show that the comb iderably affected by the choice of the combustion model,
The numerical results Mmllmcﬂnmnuoddyhmkmpmdclpmdicumcomalymmndmtuo

fraction (PDF) model works better than the SCRS model

fast chemistry based busti The
b it for i diate species.

Keywords : Fast chemistry combustion models; Finite rate combustion models; B-function

Introduction

The ase of computational fluid dynainics (CFD) m
the design  of combustion devices as well as in the
analysis of their performance is increased duc to
the large  accessibility of numerical technigues.
Today turbulent combustion is understood in great
detail, and 1t is pussible to study trbulent reacting
flows. In the process of evaluating CFD codes for
modeling  turbulent reacting flows onc mai.;
mvestigation 15 the modeling of reacting non-
premixed flame In practice, many computational
studies  of engineering process [1,2,3] are based on
the finite rate Eddy Dreak-Up (EBLU) model of
Magnussen and Hiertager [4]. The EBU model has
heen developed assuming that in most technical
applications the chemical reaction rales arc fast
compared (o the mixing process, Then the reaction
rate is determincd by the rate of intermixing of fuel
and oxygen containing eddies, 1.¢. by the rte of
dissipation of the cddics.

If the chemistry is assumed sufficiently fast for all
reactions 10 go o completion (or equilibrium) as
S00N as  the reaclants are  mixed, the
thermochemical state of the resulting mixture may
be determined in terms of mixture traction. The
simplest method of doing this is to assume that the

reaction proceeds via a single-step wreversible
reaction. More  recently  the  mixture
fraction/Peobability  Density  Function  (PDF)
model, which allows  intermediate  species
formation,  dissociation eflects and the coupling
between  trbulence and chemistry to be accounted
15,61, has been added to CFD codes, In this model
the reacting system is treated using infinitely fast
chemistry or chemical equilibrium calculation and
the  equilibrium state including composition .
temperature, and density can be obtained by
minimizing the free energy. This study investigates
the possibilities and himitations of the Simple
Chemical  Reaction model (SCRS), the Fddy
Break-Up mode (FBU) and the Probability Density
Function model (PDF).

The purpose of this paper is to assess the
applicability  of three combustion models for
simulation  of the natural gas. nonpmmxed
combusty n a Iden

Three different descriptions of the reaction ltbnﬁic:l
are wsed 1., mixed-is-burned, a two-step global
mechanism  and equilibrium  formation.  The
evaluation is carrics out modeling a semi-technical
natural gas flame n a cylindncal sudden expansion
combustor,
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