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Study on LD Sensors for Indoor CO; Concentration Measurement
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Abstract: Indoor air quality and proper ventilation are increasingly important, with the Ministry
of Health recommending CO: levels below 1000 ppm. Traditional non-dispersive infrared (NDIR)
CO: sensors, using the 4.2 pm absorption band, measure concentrations only at specific points,
limiting spatial accuracy. We have developed a prototype LD-based CO: sensor using differential
optical absorption spectroscopy (DOAS) with a 2.0 um absorption band to address this. This
extends the optical path to several meters, allowing for the measurement of average CO:
concentrations over larger indoor areas. Our study presents initial experimental results using this

prototype in a controlled environment.

Key Words: DOAS, COz, 2um, Sensor

1. [XL®IC

AR, N2 ITENZER DGR J OB KO MBI L TETEIHEELHA D K oitko T
&7z, CONREEITENDZERIREME BT DHEEDO—o L > TR Y, EAEFHEITEND COMREE
ZT& D721 1000ppm LA FIRD Z & Z2H#EBE L TV 2.

NHEMERR R R e E THEA STV A E L O Cot v h—iF, FHEHBIRARIREIE (non-
dispersive infrared; NDIR) FRZ A L T B PV | ZO® P —i%, LMW ORWIEER 4.2um @ CO:
W AR L, ot o FORBER TORBINEND COARELHEL TS, L, Zhbotr
P X RBPGESERL A7 4 R 72 EDIRNZERN D, & —3RELATICRIT 5 CORERFH LGS
TENTETY, W - LR COREAZRSTHZ LR LW, DO COt P —%2 L mGkE L T
Y - SRR IR A B  2 Tk, RESFTORIK, E5RAMOBM S, = 2 M T8N
5.

T, FBaITESWINSy S (differential optical absorption spectroscopy; DOAS) #Fl|H L7= LD &
VY —EFREL TS VY 2o YT 4.2um # X 0 IR /N E W 2.0um H O COMRUNH &
WBIET, HEREHA— MVEAMIER L, BENREO COEHREDRE L fRRICT 5. #HE D=
BV AT LERBNICEE L, BEAEAXFY L T5Z2 LT, HEOKK LD COERELAEL, =
WREKOKRNEHIET 52 LN TE S, AT, BR2umO LD EKFEE LTEHAL, —EDOKX
SOHHZERNTO CONEE % DOAS IEIZEESWCHRIET 5 BN R LG R EWE T 5.



2. BIEAHE
ARG TR LT 5 COE v —DOEX % Fig. 1 12”7, KR E L TRIMRL — Y — 2 A 4 —
K (LD) AL, Vo XZHANTETRIZLIEZOLENICHBE T 5. LD ICHR: S-Sk flfE

(Driver) ([ZX > THABREZHIET S, 2T 7+ hX 44— K (PD) LA Ra—7 (0SC),
R=YFprara—4— (PC) THIN, ZE LIAESZEHEE L0 5.

Box
lens

LD PN —p PD

Driver ‘

Fig.1: Block diagram of the LD sensor for CO: concentration measurement
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Fig.2: CO: absorption cross-section around 2004 nm
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Fig.3: Output wavelength as a function of time
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Fig.4: Comparison of CO: transmittance between experimental values and theoretical values
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Table 1: Comparison of CO2 concentration between measurements and theory

Measurement Theory

R.[%] | N[ppm] | R.[%] | N[ppm]
2005.65 70.48 299,750 69.38 310,677

Alnm]

2006.19 | 76.23 299,800 75.43 310,677

2006.78 | 76.16 308,182 76.07 310,677
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