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DETECTION AND ESTIMATION OF EARLY FIRES’ PROCESS
CHARACTER BY USING INFRARED SPECTRUM

ZHANG Xiao-Hua, ZHANG Ren-Cheng, GONG Xue, HUANG Xiang-Ying
( Department Of Mechanical Engineering , HuaQiao University, QuanZhou 362021, China)

Abstract It was proposed that CO could be chosed as a target gas to detect early fires. A specific experiment system was
set up based on FTIR technology. By using time series analysis, an auto-regressive models for the concentration of CO can

be built. Finally, characteristic parameters of medels can distinguish the real fire source from nuisance sources in short

times.
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Fig.1 Experimental equipment system

1. ionization smoke detector; 2. smoke photoelectric de-
tector; 3. thermocouple; 4. temperature — based fire de-
tector; 5. CO/CO, monitor; 6. video camera; 7. infrared
~ based temperature detector; 8. exhaust fan 9. heater;
10. gas transportation pipeline; 11. wall; 12. controller;
13. computer; 14. 10-meter gas pool; 15. FTIR instrument
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Fig.2  Quantificational analysis area of CO
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Fig.3 The trend of CO concentration of four kinds of mate-
rial
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Fig. 4 The trend of CO concentration of two kinds of fake
fire
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Fig.5 Comparison image of AIC data
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Fig.6 Distributed image of real fire and fake fire (20

min)
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Fig.7  Distributed image of real fire and fake fire (13

min)

5 HXiE
M FLLo R Oy B, BESh SR A K 72

FERHEARE, 2 T K KOS B R AR
BB TR

iR B K I AR e fE PR B AR, SR
¢ b, TN EFHEHARFEELBRNSHETH
BT, RETE B I 1) PO R K KX M FE . IT T
SFIAT KRB AR, A 253 50 20 B9 (5 3
KR FEFTHI W

A LAGR S A K B, XA KRR T
i) CO BimERAR , IR AT B S % ZCM U, AT i
XY BRRMEE AR E, LEBARE
BRI B R BEARIR IR R,

REFERENCES

[1]CHENG Xiao-Fang, WANG Rui-Fang. Intelligent fire safe-
guard system in Japan[ J]. Fire Technology and Product In-
formation (FEBENT, EFIF. B AKBERAKELRAK.
HBBRRE™RMER). 199,(3) :36—43.

" [2]FAN Wei-Cheng. Compendious tutorial of fire [ M]. Hefei:

University of Science and Technology of China Press (L%
B AREABE. S PEBBKERE). 1995.

[3]WU Jin-Guang. Neoteric fourier transform Infrared Spectros-

copy Methods and Applications ( Vol. 1st) [ M]. Beijing:
" Scientific and Technical Documents Publishing House ( &

Bt ERMIHTBRASMELRERRER( %) 4L

HBHEEOR SR AL ) - 1994.

[4] WU Hang-Xing, Wang Mo-Chang. Analysis on the decrease
of signal modulation in fourier transform spectrometer{ J].
J. Infrared Millim. Waves ( Rf4T, FEE. 125
KEES AR E TR A5 EKEFE).
2004 ,23(5) :337—340.

[S]YANG Shu-Zi, WU Ya. The engineering Application of Time
series Analysis{ M]. Wuchang; Huazhong University of Sci-
ence and Technology Press (#7407, 5. a8 F 5 4 4
MIBKA KA. Pl REdRMt). 1992.


http://www.cqvip.com

