£k FoW S S TEAN () Vol. 54 ,No. 6

2024 4E 6 LASER & INFRARED June 2024
T EHS . 1001-5078 (2024 )06-0935-08 O BEARR A -

(i B B AR 2 *,/ﬂﬁé T - 476000)

W OB NTHEREERANCO, EERBENEIR TS ZIEE D w0y R AL, 2 B W2k
WS RPN E R X E A ﬁ%@ékﬁééﬂ%%wz‘/ﬁf%ﬂﬁﬁ& EE L EH E ¥
REHBAAERRKEEZN MR K B EMNELSHEEMRPRK G ENELES, LA LEMR
FEEEMEBLKHENELRELL,BNBATEMEHB LB B —MELAL, ZEMEE
BEAEBABT2BER, BT LA ERL BT OHRE, BEZ 0T E LR KR A A
RN BMEEERRECO, ABRRE, BREMN X EHERELEHEMENLEHRSH S
HH RSB AR GBARENT ., LRI TEN MR AL ERREEEMF,
K#HKE 4 emFEHKEN 3 cm | CO, AT R ELE KR AME, #iR25 CH, co T F
KEMNERZT AR, LxTEZ RS TEEAE0.004 % ~0.006 % = [, 48 X 1% 2 WK 2 36 BH &
0.067 % ~0.100 % =z |8, CO, K Z 2 % it , A [ g E N &7 =2 TR K, &3k = W 3 & B
% 0.001 % ~0.024 % 2 |8, #1 3%i% Z % 50 6 B 4 0. 017 % ~0.400 % = &, M ERE X 2 %
Hy CO, S MRt RX 25 w BL B 8] By 6 Sk 3518 0 27. 46 s,ﬂmmawmwmo

KEIF  W A 2R A RE &R BRI BE
FRE4Y RS . TN21;TP212. 174 STERARIDAD: A DOI;IO. 3969/j. issn. 1001-5078. 2024. 06. 015

Research on temperature compensation method of
non-dispersive infrared CO, sensor

WU Wen-jie
(Shanggiu Polytechnic , Shanggiu 476000, China)

Abstract: Aiming at the problem of non-dispersive infrared CO, sensor are susceptible to temperature ,a new method of
double semi ellipsoidal and double channel gas absorption chamber and generalized gaussian radial basis function neu-
ral network for temperature compensation is proposed in this paper. Firstly,the right focus of the semi ellipsoidal long
axis coincides with the left focus of the right semi ellipsoidal long axis in the double semi ellipsoidal and double chan-
nel gas absorption chamber structure, the infrared light source is located at the overlap of the left and right semi ellip-
soidal long axes,and the detector is located at another focus of the semi ellipsoidal long axis,which enables the light to
be received by the gas sufficiently, and reduces the loss of light propagation. Secondly, the differential calculation of
the output voltage of a single wavelength double channel pyroelectric detector is used to obtain the concentration of
CO, gas. Finally,the influence of shape parameters and auxiliary shape parameters of the generalized gaussian radial
basis function neural network on improving approximation performance is analyzed. The experiment shows that CO, gas
absorption rate reaches its maximum value at a long axis length of 4 ¢cm and a short axis length of 3 c¢m in the double
semi ellipsoidal and double channel gas absorption chamber structure. At room temperature 250 C,the measurement er-
ror of different concentrations of CO, is not much changed, with an absolute error fluctuation range of 0. 004 % ~

0.006 % and the relative error fluctuation range is between 0.067 % ~0.100 % . When the CO, concentration is 2 % ,
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the measurement error varies greatly at different temperatures, with an absolute error fluctuation range of 0.001 % ~

0.024 % and the relative error fluctuation range is between 0.017 % ~0.400 % . The average response time of a CO,

gas sensor with a measurement concentration of 2 % for six times is 27.46 seconds, indicating fast response time.

Keywords: double semi ellipsoidal ;double channel;focus ;non-dispersive infrared ; temperature compensation
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Tab. 1 Measurement error of different concentrations

standard detection absolute relative
concentration/ % | concentration/ % error/ % error/ %

0.5 0. 505 0. 005 0. 083

1 1. 004 0. 004 0. 067

2 2. 006 0. 005 0. 083

3 3. 005 0. 005 0. 083

4.05 4. 055 0. 005 0. 083

5.05 5. 056 0. 006 0. 100

®2 FRBEMNERZ

Tab.2 Measurement error of different temperatures

temperature/C detect'ion absolute relative

concentration/ % error/ % error/ %
5 2.001 0. 001 0.017
10 2.002 0. 002 0.033
15 2.004 0. 004 0. 067
20 2.005 0. 005 0.083
25 2. 006 0. 006 0. 100
30 2.009 0. 009 0. 150
35 2.011 0.011 0.183
40 2.014 0.014 0.233
45 2.018 0.018 0. 300
50 2.024 0.024 0. 400
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