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Analysis of influencing factors for precision of all-weather optical
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Abstract: To improve the precision of the infrared sensor, the chamber structure, circuit and data
processing was optimized. The chamber structure of the infrared gas sensor was redesigned and optimized
by the experiments and optical simulation. Three differential amplifier circuits were chosen to eliminate
the system’s noise, and the secondary difference look-up table was used to process the data, and a new
infrared methane sensor was designed by those measures. The experiments were performed to obtain the
new sensor’ s performance in the volume fraction 0% —3% of the methane. Results showed that the
response time has been reduced to 20 s, the detection sensitivity was also improved, and the detection
error was controlled within +0.04%. After comparing the similar products at home and abroad, it is clear
that this new designed sensor exhibits enhanced performances including higher detection sensitivity, lower
detection error and shorter response time.

Key words: gas detection; chamber structure; look-up table; detection error

75 B #1.2015-03-05; &1T H#3 .2015-04-10

E&£WMAB . W% 863 H AT H(2006AA040101)

YEZ @ A J8 FHWI(1989-), 55, 0 LA | 32 28 )\ S50l L A% Sk 4% 7 1 A9 BF 5T . Email: zhouleigang2008 @sina.com

S Ufi 8 v . B HE(1979-), B, H4Z, EE N EH MEMS it AL G815 TR B 3l 45 61 45 5 i AT 58 . Email:liangting@nuc.edu.cn.com



3414 25 5k T AR

% 44 %

0 3l

il

AT AR [ PN 28 T DU A R A [ I B 5 1] s
H 4523 0 T 50 5 1 A A 5 1 U 47 S g
A6 AR AR AT 0 Bl £L AP Ol 1 WS AR X B
RS AR XS T A e p ke N He R BA REUE s, & —
PR, e 07 B )R RS MR R B v B SR A B
oK 2 14 I8 P A AR T

A L A AL AR S5 BT 22 R RO UM
SYAOXPIRNEE A, AR S bR B BTt b s G S A A B A%
AR B LR AU ERG , 2 ST RE i
FEER S BL . S0 R Al MEMS $2 R 46 il 2141t
R AR R SR N0 i A5 o ) — ol AR R 2 Y £
SME IR, 2 e i B, 6 RE R 23 T4 IR A F A
R HL AR A Rk O RE A Rl o s A AR
JEE 2 25 W A RIS 0 e 45 2R BE B 0 v

1 dMERBRE TIEIRE

ARG BT WE 1 Pros B WAL 20

Pyroelectric

IRL71 -

l Slaer y dual-channel
detector

Light source

-~ Ellipsoid
driving =||>:\® gas-cell

circuit

\ .
C8051F040 :}

\

LED Keyboard n Sl‘.’“l'lltd
display’ switch . aifrm

Preamplifier
circuit

I8

Secondary filter
circuit and
amplification

P 1 A& Gt B ) REAE

Fig.1 System structure diagram
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Fig.2 Gas chamber structure diagram
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Fig.3 Gas concentration relationship with the sensor response time
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Fig.4 Gas chamber a relationship with the sensor response time
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Fig.5 Fa relationship with methane concentration
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Fig.6 Encapsulated sensor
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Tab.1 Theoretical values, measured values and

detect error of sensor

No. Theoretical values Measured values Error
1 0 0 0
2 0.25 0.25 0
3 0.50 0.51 0.01
4 1.0 1.01 0.01
5 1.75 1.72 -0.03
6 2.25 2.24 -0.01
7 2.75 2.79 0.04
3 3.0 3.03 0.03
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