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A Study on the Measurement of Temperature and Soot in a Visualized
D.I. Diesel Engine Using the Laser Diagnostics
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Abstract : Based upon temperature calibration using the diffusion flame, the temperature and soot concentration of the
turbulent flame in a visualized Diesel engine's turbulent flow of flame was qualitatively measured. Two different heads
were used to judge the effect of swirl ratio within the combustion chamber. It was possible to measure the highest
temperature of the non-swirl head visualized engine which is approximately 2400K, and that the swirl head engine
managed up to 2100K. Also, the more the pressure of the spray increases the more the temperature increases due to the
improved combustion situation with respect to the visualized diesel engine soot. This experiment also revealed that the
KL factor was high where the fuel collided with the walls of the combustion chamber. Moreover the KL factor was high
on parts of the chamber where the temperature dropped rapidly.

Key words : Two-color method(e] %), Visualized diesel engine(7}A] &} T] A 212]), Temperature(-=>-=), Soot(7H
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Nomenclature 1. A 2
1 : intensity at wavelength A(w/m? - pm ) soot9] Akg) 9l A B0 1950 AT o] F & A
€,  :emissivity at wavelength A Be A7 FaE o] 3 A 53] &Y
A :wavelength s & st S o) 8% AE A A7 ARE
e,  :first radiation coefficient o B 2 sl nRE e dgrz”
Gy : second radiation coefficient SRR Sk o) Fae neFa gk
K, :extinction coefficient AAZA kel mhRaE Fig. 134 go] ds= di

ext

ol o3 stge] 7] GANA mAe] s
2 I3l v a1y ek ghgleea(polycyclica-
romatic hydrocarbon:PAH)E &5}, ¥hik(incep-

tion) & o] 3£ A ZH(surface growth)3} -2-F(coagula-

KL  :soot concentration factor
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Fig. 1 Soot formation in a diffusion flame
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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-Fuel ratio 40:1
Cylinder head type

swirl head, non-swirl head
300, 600, 900, 1200 bar
250, 500, 750

Injection pressure

Engine speed
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Fig. 3 High speed camera calibration curve
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Fig. 6 Comparison of temperature obtained from thermo-
couple with two-color method
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Fig. 7 Flame temperature and temperature distribution acqu-
ired by the flame image at 500rpm, 900bar
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(b) Engine speed (750rpm)
Fig. 8 Maximum temperature distribution and probability of
temperature for non-swirl head at 500rpm, 750rpm
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temperature for swirl head at 500rpm, 750rpm
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Fig. 10 Flame temperature distribution for non-swirl head at
500rpm, 600bar

Fig. 11 Flame temperature distribution for swirl head at
500rpm, 600bar
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(b) Engine speed (750rpm)
Fig. 13 Soot distribution and KL factor for non-swirl head at
500rpm, 600bar
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(b) Engine speed (750rpm)
Fig. 14 Soot distribution and KL factor for swirl head at
500rpm, 750rpm
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Fig. 16 Soot distribution and KL factor for swirl head at
500rpm, 600bar
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