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Abstract : The aim of this study is to develop a combustion model that can be applied uniformly to laminar and turbulent
premixed flames while considering the effect of the Lewis number (Le). The model considers the effect of Le on the transport
equations of the reaction progress, which varies with the chemical species and temperature. The distribution of the reaction
progress variable is approximated by a hyperbolic tangent function, while the other distribution of the reaction progress
variable is estimated using the approximated distribution and transport equation of the reaction progress variable considering
the Le. The validity of the model was evaluated under the conditions of propane with Le > 1 and methane with Le = 1
(equivalence ratios of 0.5 and 1). The estimated results were found to be in good agreement with those of previous studies
under all conditions. A method of introducing a turbulence model into this model is also described. It was confirmed that
conventional turbulence models can be expressed as an approximate theory of this model in a unified manner.
Keywords : combustion model, laminar flame, Lewis number, turbulent flame
Conference Title : ICHTCESME 2022 : International Conference on Heat Transfer, Combustion and Energy Systems in
Mechanical Engineering
Conference Location : London, United Kingdom
Conference Dates : May 26-27, 2022

World Academy of Science, Engineering and Technology
International Journal of Aerospace and Mechanical Engineering

Vol:16, No:05, 2022

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
er

os
pa

ce
 a

nd
 M

ec
ha

ni
ca

l E
ng

in
ee

rin
g 

Vo
l:1

6,
 N

o:
05

, 2
02

2 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

47
95

4.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 16(05) 2022 1

https://publications.waset.org/abstracts/147954.pdf

