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MULTI-WAVELENGTH ATTENUATION
PROPERTIES OF FIRE SMOKES*

ZHAO Jian-Hua YUAN Hong-Yong FAN Wei-Cheng SONG Wei-Guo
(State Key Laboratory of Fire Science, University of Science and Technology of China, Hefei, Anhui 230026, China)

Abstract Laser lights with different wavelengths were used to study the attenuation characteristics of fire smoke through
considering the laser interaction with fire smoke and non-fire aerosol at the same time. Three pairs of extinction coefficient
ratiol ECR) for five kinds of typical fire smoke and non-fire aerosol, including incense smoke and dicsel-flame smoke,
etc. , were obtained. [t was shown that ECR reflects the relative extinction degree of lasers with two different wave-

lengths, so that ECR is only dependent on the basic characteristics of aerosols, irrespective of the concentration of

aerosols. Different smoke aerosols will have evidently different ECR.

Key words fire smoke, multi-wavelength, attenuation property, extinction coefficient ratio.
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Fig. 1 Layout of laser detection components
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Fig.2 Attenuation responses of incense smoke to laser
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Fig.3 Attenuation responses of diesel-flame smoke to laser
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Fig.4 Attenuation responses of urethane foam

flame smoke to laser
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Fig.5 Attenuation responses of urethane foam and

diesel flame smoke to laser
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Fig.6 Attenuation responses of portland

cement dust to laser
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Fig.7 Changes of ECR of incense smoke
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Table.1 Average values of ECR of five kinds of
typical fire smokes and non-fire aerosols

Fs REBER

Ry ssumet 06um B 1 38um 67,m R 1 06umr0 67,m

1 EEHFE 0.44 0.29 0.65
2 L K E 0.64 0.39 0.61
BE ARk
3 W X AE 0.58 0.32 0.56
W AMEEBRK
R LT 0.68 0.40 0.58
5 HERHE KRR 0.99 0.85 0.85

0.44 R 55um/0.67um = 0.29 . R} 06,m/0.67um = 0.65, W]
HHEFMAEFEER 2 =1.55um BOLHER, X
HA=1.06pm BHHHK 44%,4 =0.67um FEH
29% WX KR A = 1.06pm BEHERHI A =
0.67pm LK) 65% .
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