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Abstract The leakage of harmful gas occasionally happens in the production process of petroleum and chemical
industry. In order to accurately determine the leakage gas types and provide emergency guidance on time, a new
optical infrared imaging analysis method based on the Fourier optics is proposed for the identification of leakage
gas types. The experiments also study the influence of spectral resolution, the flow of gas emission on telemetry
recognition identification, and use the method to detect and identify leakage gas in an ethylene unit. The experiment
and field application results show that Fourier optical infrared imaging spectrum analysis can locate the gas position
quickly, and identify leakage gas type. After detecting and identifying target gas correctly, reducing the spectral
resolution and gas flow has no influence on gas identification. This method is beneficial to finding safety troubles
and dealing with emergency accidents.
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Fig.1 Principle of Fourier optics infrared imaging spectrometer
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Fig.2 Main interface of data analysis software
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Fig.3 Schematic of gas identification experiment equipment
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Fig.4 Target gas spectra recorded by the experiment equipment
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Table 1 Influence of spectral resolution on gas identification

Rate of flow /(L/min) 1.0 1.0 1.0 1.0
Concentration /% 99.9 99.9 99.9 99.9
Spectral resolution /cm™ 8 6 4 2
Imaging resolution /(pixelXpixel) 64x64 64x64 64%x64 64x64
Identification result ] ‘ r - r
Identification time /s 0.37 0.49 0.73 1.44
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Table 2 Influence of gas flow on gas identification

Rate of flow /(L/min) 1.0 0.8 0.5 0.2
Concentration /% 99.9 99.9 99.9 99.9
Spectral resolution /cm™ 4 4 4 4
Imaging resolution /(pixelxpixel) 6464 64x64 6464 64x64
Identification result r' r ~ r . ‘
Identification time /s 0.73 0.73 0.73 0.73
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Fig.5b Leakage detection and identification result (red gas cluster is identified butylene)
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