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A Study on the Radiative Heat Transfer Analysis in a Laminar Diffusion Flame

D. H. Lee

- B. R. Choi

Abstract

The purpose of present study is to evaluate both the radiative heat loss from a flame and the
local formation and oxidation rate of soot. The present paper describes a comprehensive
mathematical model to deal with combustion and radiative heat transfer simultaneously. The
involved radiative heat transfer model was based on the “heat ray tracing mathod” originally
proposed by Hayasaka et. al.. Some predicted results were compared with the experiments.
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Fig.1 Flow configuration and concept of Radiative
Heat Ray Tracing Method.
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Fig.2 Concept of rediative heat ray.
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Fig.3 Absorption of radiative heat ray.



BifkoRe) BRaEE Bl B3 WA 51

a4 1,18 BateldA]ok Stg(1)H
W e 4o Bapola]of Sty (lw) 2,

Ste(1]) =40 k Ty* AV(L]) (10)
Stw (Iw) =& w0 Tw4 AA(IW) (11>

o2 =}, ©h o+ Stefan-Boltzmann const-
ant, Ty 7225, Tuv #2E, kv 7}
29 FAL, e v HuAbg, AV(IL])
E teaga DY AF, AATDE ¥&a
(Iv) o] =& olct,

7} stag 4ol wHS] wpAbE 19 uwbabe
A NAE Ze Az viasty ole Al
St (Fig, 4(a)) el
e Ao grof, =3
o2 N/27We whAtedAlg wbabstn ole A

A+ (Fig, 4(b)) 7} dFwgez nlf wolA

(a) gas element

I
4 I (ose

(b) wall element

Fig.4 Emission of radiative heat rays.
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Table 1. Empirical constants for abserption
coefficients of gases.

n bin bzn kg ks

1 0,130 0.000265 0 3460

2 0595  -0.000150  0.835 960

3 0.275  -0.000115  26.25 960
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Table 2. Radiation energy absorption rate distribution (emitting element(5,4))

ifi 1 2 3 4 5 6 7 8 9 10
1 <1077 9.39x107° 2,42%107* 3.53x107¢ 1,71x107% 1,49%107* 4,48x10°% 8,81X10°° <1077 1077
2 5.35X107% 1.83X107* 2,14x107* 3.45%x107* 1.46X107° 1.22x107% 2.63x107° & 82x10°° 2 83x10~7 <1077
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Fig.6 Effect of absorption coefficient models.
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