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A Study on the Measurement of Temperature and Soot for Diffusion Flame
in a Visualized D.L. Diesel Engine Using the Two-color Method
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Abstract : The temperature and soot of the visualized diesel engine's turbulent flow of flame was qualitatively
measured. In combustion chamber, in order to judge the affect that the swirl has on the in-cylinder's current , was used
two different heads with different values. Using the high speed camera, and the results were analyzed using the heat
release rate produced by the pressure sensor. In order to measure the temperature and soot of the turbulent flames like
that of the diesel flames two color methods were used temperature and the soot of the flames according to the conditions
through analyzing the two wavelengths of the flames. It was possible to measure the highest temperature of the
non-swirl head visualized engine which is approximately 2400K, and that swirl head engine managed up to 2100K.
With respect to the visualized diesel engine soot, we got the grasp of the KL factor which bears the qualitative
information of soot. This study is dedicated to suggesting the possibility of measuring not only the temperature but also
soot of the diffusion flame of the diesel engine turbulent flames through such method.
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Fig. 1 Schematic of experimental rig for combustion visuali-
zation

Fig. 2 Cross-section of the visualization engine and photo-
graphy

Table 1 Engine specification

Bore x Stroke 95 x 95
Compression ratio 17

Displacement volume 675¢cc
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Table 2 Experimental conditions

Air-Fue! ratio 40:1
Cylinder head type swirl head, non-swirl head
Injection pressure 300, 600, 900, 1200 bar
250, 500, 750

Engine speed
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A Study on the Measurement of Temperature and Soot for Diffusion Flame in a Visualized D.I. Diesel Engine Using the Two-color Method

(a) 550nm (b) 750nm

(c) 180scc/m
Fig. 4 Photography of raw image acquired by 550nm, 750nm
narrow band-pass filters
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Fig. 5 Comparison of temperature obtained from thermo-
couple with two-color method
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(b) Engine speed (750rpm)
Fig. 10 Soot distribution and KL factor for non-swirl head at
500rpm, 750rpm
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(b) Engine speed (750rpm)
Fig. 11 Soot distribution and KL factor for swirl head at
500rpm, 750rpm
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