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HAP THU HONG NGOAI KHONG TAN SAC (NDIR)
SU' DUNG BIEN DOI FOURIER NHANH (FFT)
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USING FAST FOURIER TRANSFORM (FFT)
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TOM TAT

Trong bai bao nay, cau tric cdm bién khi CO, dua trén nguyén tac hap thu hong ngoai theo cdu hinh khong tan sac
(NDIR) dugc thiét ké va ché tao. G d6, cau hinh cam bién géom mét ngudn phat héng ngoai sif dung deén soi dét va dau thu
héng ngoai dang pin nhiét dién vai hai kénh c6 tich hgp kinh loc budc séng hdng ngoai tai 4,279um va 3,91um. Dién ap
diéu khién (Ur-amp) d&n phat hdng ngoai la dang xung vudng véi muc thap 0V va muc cao la 5V tai tan s6 0,1Hz. Tin hiéu
dién &p ti hai kénh thu héng ngoai dugc khuéch dai 10.000 lan cho gia tri tuong ng U, clia kénh nhay khi va U, la clia
kénh so sanh. Cac bo s liéu vé U, va U, dugc ghi nhan va bién déi Fourier nhanh (FFT) bang phan mém dé loc lua dugc tin
hiéu 16i ra phu hgp tan sé cta dén phat va loai bo dugc nhiéu tap. Cac gia tri dién ap U, va U, cia cdm bién nay dugc khao
sat trong dai néng dé khi CO, 0 - 80% thé tich. P3c trung chuan hoa tin hiéu In(U:/U,) cho thdy phu thudc tuyén tinh vao
néng do khi CO,.

Tu khéa: Bién doi Fourier nhanh (FFT), cém bién khi CO,, cam bién khi cdu hinh khéng tdn scdc (NDIR).
ABSTRACT

In this paper, non-dispersive infrared gas sensor (NDIR) for analyzing CO, concentration was designed and fabricated.
The gas sensor structure includes an infrared heat lamp (IR-lamp) and infrared thermopile device with two detectors
integrated optical band-pass filters at 4.279um and 3.91um. Square-pulse voltage source with two levels of 5V and 0V at
0.1Hz was applied for operating the IR-lamp. Output voltages of the IR thermopile detectors were amplified by 10000
times to obtained the sensing voltage (U:) and the reference voltage (U,). The obtained voltage values (U, and U,) were
analyzed by fast Fourier transform (FFT) to eliminate the noise and get the signal in correspondence with the frequency of
IR-lamp. The voltage values (U, and U,) were investigated for the CO, concentration range of 0-80%vol. The linear
dependence of gas-sensing characteristic In(U:/U,) on the CO, concentration was found.
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