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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 uf fire smoke through 

considering the laser interaction with fire smoke and non-fire aerosol at the same time. Three pairs of extinction coefficient 

ratio( ECR) for five kinds of typical fire smoke and non-fire aerosol, including incense smoke and diesel-flame smoke, 

etc. , were obtained. It 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_ 2 Attenuation responses of incen.~e smoke to llL~er 
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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 

JiIZ ilil! B1 rBJ ~ 3[ ft , -qrll!l 2 - 6 JiJT 7j; . 

El300 2-6lfili ,~wml~xt?it*11 1. 55f-lm fO 
1. 31f-lm ~~J't ~ :R~iIi;J~ (u(rij JiIZ Btl ~ JL-¥ m ~), 
xt 785nm ~~J't~:R~iIi:k;~r!l3~*_m1~fO~~ 
.m~.~~*_m1.~6#~~?it*~J't~:R~£ 

l!\1ili ffl ~ ~ tf!~, ~?it*:tJ 1.55f-lm ~ ~J't:R~iIi 
;J\ ,xt 670nm ~ ~J't;R~iIi:k, J't-:R~.!:J ~J't ~?it 
*~& tt ;~y!l3fO~;t:@~~f!!~.~r~ irml~xt 6 # 
~~?it*~J't~:R~~~M~*m1~fO~~.m~ 

.~~*_m1.~6#~~?it*~J't~:R~:k.ffl 

1!lJ d8JI3i1£7j(~mc£~?it* 11 670nm ~~J't~:R~ 
iIi:k, xt~ * 11 785nm ~ ~ J't ~:R ~ iii ;J\ ,ff3.Xt 6 
#?it*~J't~:R~JL-¥ffl JJi. 
3.2 )j!j*~aitta9s£it 

Ji!ill~lli[i9!H~ 5 #~~*_?kml~fO~~*_?k4:.m 
~~$?it*~J't~:R~ilil!B1 18] ~3[1t, El3 A;( 4) PJ1~ 

ilJ ~ '):gl ~ ~ N 3[ 1t B1, J't- 3 xt?it * ( 1.55f-lml 

l.06f-lm, 1.55f-lm/O.67f-lm, l.06f-lm/O.67f-lm) ~ i~ 

J't*~~ilil!~~~3[1tBtl~.00711~wml.~3 

~~*~mJ't*~~ilil!~~~~1tBtl~,~lli[*~ 

223 

0.9 Jii(llfi,;;;:--r-ri-:-. -tr--=r-~--=1 
0.8 I---+~"---+--+--+--+--+---t--------j 

1-1 ' .. :-;, .• -:-i:;;.~ •. :-.-t-;: •.• :;.. ~ .•. .r;-
0.7 ~=t=t~~~~".';"~".i:.~ .. ~ .. t!! .. .,.~~~ .. ~ .. ~.~. ~ 
06 r-- ['0'" 

t-- f&~~"''-Y- . 
,. 0.5 !----.-t---i'-.f>:": .. -.. r'1,--"-,*,;-:7::--. ''''-1';:'' ~~~~:l'~ 
~ 0.4 f----+-+-:-:1r--"cL...-1---H ---. }.=1.55~m ~----l 
.... ~ .* ..... - - _____e_- A=1.31J.lm e-+-----l 

0.3 I _ --- }.=1.06~m 
0.2 -.-}.= 980nm e-+-----l - . I -+- }.= 785nm 
0.1 1---.+.

1
----+-----+- __ }.= 670nm f-+--.-----1 _ 

0.0 L.......:..:I.-=-L~L__1.s===""_::L.~ 
a 5 10 15 20 25 30 35 40 

tIs 

ms ~~~ ••• ~~.Mm*M.~.~~~~~W 
Fig.S Attenuation responses of urethiine foam iind 

diesL,1 flame smoke to laser 

09 C:=::;:---;=======;--:----:---:--:---j 
0.8~~~'" 
0.7 

0.6 

=! 0.5 
• 
;:;; 04 

03 

02 

0.1 

0.0 L-..--'-~_'__~~-'---'~---L..~-L-~ .......... _ 
a 5 10 15 20 25 30 35 40 

tIs 

006 ~.~*~m~~.~~.~~ili 
Fig.6 Attenuation responses of portland 

cement dust to laser 
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Table. 1 Average values of ECR of five kinds of 

typical fire smokes and non-fire aerosols 
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