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Study on the Combustion Model and Turbulent Model for Thermal Flow Analysis of
Impinging Jet Flame during line Ieating Process

Member
Member

by Junji Sawamura, Mcmber Yasumitsu Tomita,

Naoki Osawa, Momber Kiyoshi Hashimoto,

Summary

A new turbulent combustion model to predict thermal flow in the impinging jet flame, which is based
on mixing controlled reaction rates, is developed. The main feature of the proposed model is that the
rate of the combustion will be determined by the rate of dissipation of eddies and concentration of fuel-
oxygen in the flame. The proposed model is proved to be the most effective in the practical computa-
tion of impinging jet flame during line heating process by comparing calculated gas temperature with

the measured one.
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Table 1
Flame CH;(]/mm) ' Oz(l/mm} v L\O(l/mm—)_

Ex1 2.00 2.30 0.40

Fx2 155 165

Flux of fuel gas for LTF experiment
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Fig.3 Gas temperature profiles at section of nozzle
center for Ex1 and Ex2
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Measured and calculated gas temperature distributions for Ex1 (modified Eddy Dissipation
combustion model, horizontal plane)
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(a) x=0.01 [mm] (Ex1) x=0.00 {mm] (CaD

distance from nozzle exit z(mm)
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Fig. 5
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Measured and caluclated gas temperature profiles for Ex1

{modified Eddy-Dissipation
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Fig.6 Measured and calculated gas temperature distributions for Ex2 {(modified Eddy Dissipation

combustion model, horizontal plane)
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Fig.7 Measured and caluclated gas temperature profiles for Ex2 (modified Eddy -Dissipation
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Fig. 8 Measured and calculated gas temperature distributions for Ex1 (low Reynolds number #-¢

model, horizontal plane)
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Fig. 10 Measured and calculated gas temperature distributions for Ex2 (low Reynolds number £ ¢

model, horizontal plane)
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