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Detection of atmospheric aerosol concentration
and detection system design

XITAO Shao-rong, WANG Kun, LIU Juan

(School of Electronics and Information Engineering ,Nanjing University of Information
Science & Technology ,Nanjing 210044 , China ;
Technics Structure Institute , Guodian Nanjing Automation Co. ,Lid. ,Nanjing 210003 , China)

Abstract: An aerosol concentration measurement method based on two channels of transmission and scattering
was proposed and a detection device was designed in this paper. The intensities of light scattering at the 90°
and transmitting light were measured by two detection ways in periodic, which eliminates the inaccuracy be-
cause of light source aging and the difference of detector sensitivity. By choosing MSP430 to be the controller,
optical signals were modulated by an exerting pulse signal to LD, and the signals detected were amplified and
filtered in the receiver. The system can effectively eliminate environmental interference with the measurement
results. The experiment results show that the linear correlation coefficient of the system is 0. 976 5 with good
linearity, and it is operated stably and reliably.
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Fig.1 Design diagram of optical path
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Fig.2 Diagram of LD driving circuit

VTR By H SR R R R A L

(1) 5Pk b (55 F TAERE, LD A9 ik i e 3
WASEAAE T LD B BIE R Z |,

(2) HL 1) J5c KL R N R 3 LD T B 7R 37
1) fe RS L TR
3.2 LDEREHEK

13 SO 45 i 45 B %, R FH 35 B DALLAS
AL AR R ) DS18B20 i 7 3 I B A% B AR M T
JERAE IO MR A - 55 ~ 125 ¢, A
AfGE 0.1 C, TAEHE N 3 ~5 V/DC, I JE ]
Fr P HI I 2 AR & (TEC) 2R R =
PR 8 FE1 2 I 280007 T IS



636 o EDG A

K3 A %

Fig.3 Diagram of temperature control circuit
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Fig.4 Diagram of pre-amplifier circuit
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Fig.5 Diagram of active filter circuit
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Fig. 6 Diagram of linear regression
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