DA

M=

5254 55 41 Vol. 25,No. 4
2016412 H FIRE SAFETY SCIENCE Dec. 2016

XEHE.1004-5309(2016)-00224-04
DOI.10. 3969/j. issn. 1004-5309. 2016. 04. 10

WE KRB AURERTERE N RBZEHRN =S

£ %P

B, %

fE, R A

(PR RS2 (5 B 5 5 24 B I, 430074)

WE S T RORRAMPABRAAEEF &, T FRT RAZF FAOLR KM ERMNE ., A4 mK
Ao KR A SOE KRR Bt SRS RO AR L B PR X R R RORAF AR IR AR R R 2
Ty AR A 2 B R R R E R0 K RIBFRFHRABERIR T, B f RAUT AR 2K 5 KR R 442 49
K RIR G AR VAEAAR A K Rty AR AR 5] ORS00 K 12 TR AT KK SRR, TR A T %

M B E A RIS
SRR A FARM s AR AR 5 R K
hES#ES . X93; X932 XHEARIRAG: A

0 3l

TRHLAF L2 B J2— AL T 3 25 1 /N 5% P 25 )
RFIR IRET , B R 1A B SR ARG 2 2% A7 1E
T I A K T B R B AR TP L T B AR AR K B R
HXELAN T, o AR, ALK B
BARAS RIS 1 LA BT I TV 1 1 fig 2 5K A5 1
ST K R AR, R S R A LN T
TN — B AR KU 2t AT 5 T b T RN G0
FEBR s PR AR T RS T LR R T SR A K R
R KKIEM R GE . KT RIAR B fi B (2 A RPAE
FER PR SR IS NASA it 25 [a) ] 4 45 57 2 0,
WRIENR T8 S IS ST Ak S AWK 1 2 B v 43 A
100 nm~500 nm 2 [8]", i3k IS AR 22 i
IKZERERARI KT 1 pm™ . SEHUE KR I
PRI K I LRI Y 5 2 5 vk H 2T Ao
MHZE A3 25 %7 300 nm AT /) 1~ F50% 8 241 wof
KT 1 pm 0T Yok 7w o7 AR 58, B AR A

WS B HA: 2016-01-04; 182 B :2016-07-07

ROt T B LK I Zy = il . il
PR B ' P AR 25 %300 750 T AR B IX 3 SR TR
BRBERTF 1 pm" AR BE ML BORLAR 1 BAR KN
PR B AR T A0 Al KOOI I R BRI S X 8
Ao A/ N 5 T AT A AN

FATAE WU A ' FL A 55 R B2 A B 5 ) i
b B R AL AS A S5 R A 2 AR T —
Tl RSB A G HIUR S IR AR A T vk, IR S B
T AT BB R EHUN JCOK R A . 1%
JTR ARV B AR B B 2 R BOLIR . @ i 1
B HIEY) R AR AR A S R » I RS AN [ i A2
BRI BE 23 ) 25 H R/INAS [RREAR 1) K KA 55
T IR R - BESTEA RN KN A R AL
f8 R A2 AR T » S BROR B G A0 K A £F 4
IKFESEFIIURE TR ol T DR

1 WERSBRAEERT X
FoflTEL 2 I T /NI K 9 5 R R

PEB®IAT: LHR1956-) . 55 . 1% ot A AR S 705 R 500 5 2 e 280052 » 1 A 0 o S M0 55 R I A SR A

5 A BAE P AR AR B
BIFAEE . XS H , E-mail : Bedivere@ hust. edu. cn



Vol. 25 No. 4 2

7k, Uk K AR AR BT R B K R R FAR ) B 225

SEEAEEAEN . BRI AR B
2 ERAR AU B B A IR AR 1 ik 2 — 1
AR AT DAYE— A 8 1 S s 7 b A2 1) 43 A R 0L
W) IR KR AP A I P VS JS e A8 P 5 e 43 A T8 8 T LA
FHXTECE 55340 pR A 34, PR T LA kAR 5
PRUE 22X A SRR NE 150 A » 38 H R BE9  S
W EIARIEZE R 1. 6~1. 9. R 43 A pR A 3 2232 i {E
LIRS A N

MRES T IO Mie BUFEEAID T, 75 5 —HL
S0 25 FCRLAR BRI A I U 6T 3R
PR

0

P, — c,ljfwPA(d,A,m)dd (D

H C, AR TR f(d) JRifR 54 ki
#s Po(dsdsm) AR T Mie 68, d Mk
B X FREOES 30 (D 7 AR AR R A
do A FAFHEBE K X B o s e i K e K O K.
m AT

2 (D TP DGR P, IE TR e
C, AT LA H S A0 IO 6 ) 238 5 0 e vk JE B e
FLoe R, AR s, T E XD P
Ps XHFRIEK R P,

TEBUR A AL D K DK IR 1)
SE TG OLT s FLAE IR 0T 5 ViR 3 AT S 23 1) O i
o R R PR E C, MR PR I KOs U 2
R PR BRI IR P HER 8

f(d)PA(ds/\s ﬂn)dd

(2)
S(D P, (d,A,m)dd

Forp X s H A L BB AR B

BAR QIR R HE R 5P {ERAE d
4 PRR PR IaE i R AR/ d R 56 2 B AT 45
B R TP ERLAR . RS 2 X (2) XHURL ) Y 1R
SYAT AT T, i P i A R AR R A G
AR LUES P ERLAR I SC R L RAT DL LAt
VIR HAES P ERAR A AR S N &R . e 1
7N IR 460 nm S8 P A DG, 960 nm
KPR BILLANE L AR 250 0 14570 857 . 3K
()1 R 5o ERAR d 19C 52 R I8 .

PRI o 2 I AR AR Ml AT 80 L 285 73 A1 R 73 A1
AObRIEZETE 1. 6~1. 9 Y FININ 7 —E B M b
R Xof PRI DG U DR Z L SR IR P E

3
%)
|
——8 |[o~——38

110

100 ‘\
90 \
80

70\

60 \
\\
50 T

R — m— |
500 1000 1500 2000 2500 3000
Rz 2 /nm

1 ESEMLSMRTRILESHEREXR
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Fig. 2 Structure schematic of the detector
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Fig. 3 Picture of dual wavelength smoke fire detector
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Fig. 4 Ratio of dual wavelength scattering response to n-heptane
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Sensing method of aerosolmediandiameter based on dual

wavelength and its application infire smoke detectors

WANG Shu, DENG Tian, DOU Zheng, ZHU Ming

(Huazhong University of Science & Technology, School of Electronic Information and Communications, Wuhan 430074, China)

Abstract: This paper proposes an optical sensing method to measure the median diameter of aerosolsby dual wavelength

scattering, and designs a fire smoke detectorby this method. A short and a long wavelength incident lightsare applied in the

detector, and the ratio of scattering signals from dual wavelengths is used to calculatethe median diameter of aerosols. Besides

the aerosol concentration, the median diameter of aerosols isutilized to distinguish fire smoke and non-fire aerosols. The detector

triggers different levels of warning base on comprehensive analysis ofthe concentration and the median diameter of aerosols.

Therefore, the detector with dual wavelength technology could measure the particlesize of fire smokes effectively and detect a

fire correctly. Furthermore, it is particularly applicable in a closed environment like a plane in the air, since its unique ability to

resist the false alarmsby identifying non-fire aerosols consisting of big particles in micrometers.

Keywords: Smoke detection; Aerosol sizedistribution; Dual wavelength



