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Characteristics of Thermo-Fluid Flow in Dilution Chamber of Micro-Dilution Tunnel
for Diesel Particulate Measurement

294, 24F, 9=
Tae Kwon Kim, Sung Hoon Kim, Moon Hyuk Im

ABSTRACT

The main purpose of this study lies on the development of micro dilution tunnel based on the Sierra
Dilution chamber model. As a primary examination, characteristics of flow and temperature distributions
during the steady dilution process in dilution chamber are observed with numerical analysis. The penetration
of dilution air through porous tube as well as wall temperature and temperature gradient inside porous tube
are examined. The thermophoretic velocity in terms of temperature behavior inside porous tube are defined
and examined. Based on the ratio of penetration and thermophoretic velocities, all part of porous tube are
shown to be safe from the particulate depositions. However, The inlet portion of porous tube in addition to
the portion of impinging of dilution air are marginally safe from the particulate depositions. Generally the
safer design against particulate deposition is required in provision for steady dilution process and for
transient process as well.

F 8 7]a8o] : Dilution tunnel(3]4€]'d), Porous tube(t}-& 2 ), Thermophoretic velocity, Exhaust
gas(¥f 7] 7}2~), Dilution air(3]4]&7])

Nomenclature V, : penetration velocity of dilution air
¢ : specific heat V1 thermophoretic velocity
C . inertial resistant coefficient X, ¥, z : coordinate
D, : effective particle size of porous tube o : density

k : thermal conductivity

K : permeability

P : pressure

u, v, w : velocities at each direction

€ ! porosity
M : viscosity
¢ : general variable

* 39, A & al 7] AR5 28R
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Subscripts
f : fluid
s : solid
m : mean value
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