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Analysis for Scalar Mixing Characteristics using
Linear Eddy Model
Hoo~Joong Kim, Yongmo Kim and Kook-Young Ahn
ABSTRACT
The present study is focused on the small scale turbulent mixing processes in the
scalar field. In order to deal with molecular mixing in turbulent flow, the linear eddy
model is addressed. In each realization, the molecular mixing term is implemented
deterministically, and turbulent stirring is represented by a sequence of instantaneous,
statistically independent rearrangement event called by triplet map. The LEM approach
is applied with relatively simple conditions. The characteristics of scalar mixing and
PDF profiles are addressed in detail.
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2.1 Linear Eddy Model (LEM)
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Fig. 1 (a) Scalar field e(x.t) prior to map. In this
example. ¢ is linear in the spatial coordinate x.
(b} Scalar field after applying the triplet map. The
triplet map captures compressive strain and rotational
folding effects. and causes no property discontinuities.
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Fig.2 Schematic illustration of the effect of a
single, clockwise eddy on a two dimensional scalar
field that initially has a uniform concentration
gradient. (a) Initial scalar isopleths (vertical line)
and scalar profile c(x)} (b) Scalar isopleths and
scalar profile at a later time.
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Fig.3 Initial profiles of mixture fraction in LEM
domain; LEM domain size is equal to integral
length scale.
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Fig.4 Time evolution of averaged mixture fraction

fluctuation.
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Fig.5 Instantancous protfiles of mixture fraction with

five different averaged mixture fraction fluctuation.
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Fig.6 Numbers of event along the mixture fraction
coordinate
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