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Non-dispersive infrared multi-component

gas analysis system
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Abstract: A type of optical system design for non-dispersive infrared (NDIR) multi-component gas
analyzer was described. The filter wheel of this system could both filter and modulate the optical signal
and its multiple reflection cell could increase the effective optical path length of the modulated optical
signal. The analyzer had the ablility of measuring mutiple gases with one detector. Radiation intensity of
the optical source, transmission of the filters and response ability of the detector were all taken into
account when doing theoretic analytical calculation and experimental study. The best zero gas signal
intensity at each filter channel was obtained. The concentration inversion relationship of each filter
channel after interference correction was calibrated. The fitting correlation coefficients of all filter
channels are above 0.998. When the measured concentration readings of NDIR gas analyzer is compared
with the standard concentrations, the measuring correlation coefficients are all above 0.99.
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Fig.4 Infrared absorption spectrum of 6 molecules
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Tab.1 Parameter settings of each filter

#1  #2  #3 #4 #5 #6 #7 #8

Components Ref.1Ref.2 CO CO, NO NO, SO, H,O

Center wavelength/pm 3.55 3.85 4.6 4.3 5.25 6.3 7.45 2.59

Transmission 76% 72% 80% 93% 80% 73% 85% 94%

o

’

B(576 K,\)=3.75x10"/A°x 1/(exp(25.2/A)=1)  (4)

(4)

i

(3),

[9-10].
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Tab.2 Comparison of light transmission intensity of each channel

CO,(4.3 pm) SO,(7.45 pm) NO,(6.3 pm)NO(5.25 pm) CO(4.6 pm) H,0(2.58 wm) Ref.1(3.55 wm)Ref.2(3.85 pm)

Ratio of filters

1.44 1.07 1.71 1.76 1.51 6.16 1.21 1
parameters
Radiation intensity
(optical 7.3x10° 5.8x10° 7.0x10° .8x10° 7.6x10° 1.89x10? 5.5%10° 6.38%x10°
source)/100 W -m™
Ratio of radiati
Ao o radition 3.86 3.07 3.7 4.13 4.02 1 2.91 3.38
intensity
Ratio of response
. . 1.21 1 1.12 1.16 1.3 1.11 1.17 1.19
intensity (detector)
Ratio of signal
. . 1.89 1 1.53 1.93 1.85 1.94 1.08 1.02
intensity under zero gas
( )s )
3 b o
3 (
3.1 ), 5 3 5
s 2 L/min , 5~6.5V
3
Tab.3 Normalized background amplitude ratio of each channel under different voltage
12v 11,5V 11V 105V 10V 95V 9V 8.5V 3V 7.5V A% 6.5V 6V 5.5V 5V
CO, 3.1 3.04 2.96 2.89 2.74 2.69 2.61 2.49 2.37 2.23 2.14 1.98 1.81 1.65 1.41
SO, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
NO, 1.4 1.45 1.46 1.43 1.43 1.44 1.44 1.48 1.44 1.4 1.42 1.41 1.39 1.39 1.35
NO 2.34 2.22 2.22 2.23 2.12 2.11 2.11 2.07 2.01 1.95 1.96 1.87 1.82 1.76 1.68
co 3 2.9 2.85 2.75 2.64 2.56 2.56 2.46 2.37 2.23 2.16 2.05 1.9 1.77 1.58
H,O 6.16 6 5.57 5.32 4.95 4.31 4.31 3.91 3.5 3.05 2.7 2.07 1.86 1.5 1.08
Ref.1 1.88 1.78 1.72 1.64 1.55 1.47 1.47 1.4 1.29 1.21 1.16 1.04 0.91 0.8 0.65
Ref.2 1.94 1.86 1.78 1.68 1.62 1.53 1.53 1.45 1.34 1.21 1.16 1.04 0.93 0.8 0.67
2, 6 )
) 6Vo
2000 — BK N
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