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Monitoring the Sewage Degradation by Analyzing Optic Fiber SPR
Spectrum Character

ZHANG Xiao-li' , LIANG Da-kai' ", ZENGJie' , ZHAO Zhi-yuan' , ZEN G Jiammin’

1. The Aeronautical Science Key Laboratory for Smart Material and Structures, Nanjing University of Aeronautics and Astro-
nautics , Nanjing 210016, China ‘

2. Key Laboratory of New Processing Technology for Nonferrous Metals and Materials, Ministry of Education, Guangxi
University , Nanning 530004 , China

Abstract  The working principle of the optic fiber SPR sensor was discussed in the present paper at first. The feasibility of using
it to monitor the degradation process of the environmental sewage represented by the methyl orange was studied Finally , the op-
tic fiber SPR sensor was adopted to monitor the change in degradation concentration represented by the original methyl orange
solution on the base of 50 mL initial concentration 30 mg <L ', and the optic fiber SPR spectrum character of degradation
process was analyzed in detail. Meanwhile the UV spectrophotometer was used to measure the change in concentration in the
course of the degradation. The measurement data were analyzed and compared at large. The research work indicates that both
the methods have consistent results, as the degradation time increases, the absorbance and concentration of the environmental
sewage represented by the methyl orange solution decrease by and by, and the resonant wavelength of the optic fiber SPR sensor
blue shifts step by step , as compared to the original standardization methyl orange solution resonant spectrum. It was shown that
the methyl orange solution was degraded , and the rate of degradation was up to about 73 percent within two hours. The compar-
ative results illustrate that it is feasible to use the optic fiber SPR sensor to monitor the environmental sewage degradation. The
research result not only provides a new monitoring method for the degradation process of the environmental sewage, but also

promotes the technique of the SPR sensor combined to the environment monitor by a long way.
Keywords SPR spectrum analysis; Surface plasma wave; Optic fiber sensor; Sewage degradation monitoring
(Received Jan. 29, 2009 ; accepted May 2, 2009)
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A High Reliabile Optic Fiber Bragg Grating Sensor Network Design
Zhang Xiadi Liang Dakai LuJiyun Zeng Jie

( Key Labaratory of Vehicle Structure and Control , Ministry of Education, Nanjing University of

Aeronautics and Astronautics, Nanjing, Jiangsu 210016, China)

Abstract The fiber Bragg grating ( FBG) sensor network which is used to monitor the external load position
information of a certain aircraft wing box is researched in this paper. The forecast precision influence of the disabled
sensor number to the external load position information is researched, Optical switch is introduced to overcome the
shortcoming of the traditional FBG sensor network topology low reliability, proposing a higher reliabile network
topology, and the reliability of the two types FBG network topologys are researched The results indicate that the
reliability of the new sensor network is superior to the traditional one obviously. The reliability of the two types
network topologys is dependent on the failure rate of the single sensor. When the single component failure rate
change between 0. 001 and 0. 01, if the acceptable position forecast error of the external load is less than 5 mm, the
failure rate of the new sensor network is reduced to 50% of the traditional one; if the acceptable position forecast
error of the external load is less than 10 mm, the failure rate of the new sensor network is reduced to 12. 5% of the
traditional one & least.

Key wards gratings fiber Bragg grating; sensor network; reliability; support vector machine
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