NON DISPERSIVE INFRARED GAS SENSOR (NDIR) WITH VIRTUAL REFERENCE


I.Toma, I.Coldea, G. Popeneciu 


National Institute for Research and Development of Isotopic and Molecular Technologies, Cluj-Napoca, Romania


An infrared gas sensor consists of an infrared source (emitting broadband radiation including the wavelength absorbed by the target gas) and an infrared detector that are separated by a gas cell. In non-dispersive IR (NDIR) sensors, an IR source and an IR detector are separated by a gas sample cell. An optical “band pass” filter is placed either in front of the source or the detector to screen out all radiation except for the wavelength that is absorbed by the target gas.


The sensor has two infrared sources (Lamp 1 and Lamp 2), one infrared detector and a narrow band optical filter that passes infrared radiation only at the wavelength absorbed by the gas of interest (ex. 4.2 microns for carbon dioxide). Lamps 1 and 2 are placed in the gas cell at distances L1 and L2 respectively, from the detector. When a gas concentration C is present in the gas cell, it will absorb the infrared radiation emitted by both the sources according to Beer’s Law:

Sensing lamp (L1) signal
S1=I1e (-KCL1}

Reference lamp (L2) signal
S2=I2e (-KCL2}

K = absorption constant

C = gas concentration

I = IR Intensity emitted by the source


Since the radiation from Lamp 2 travels a much shorter path through the gas, it will be absorbed less than the radiation from Lamp 1. The ratio of these signals shows the same absorption characteristics with an equivalent cell length of (L1 – L2).

Ratio
R = S1/S2 = (I1/I2)e{ -KC{L1-L2}}


The absorption calculated from this ratio for the differential path system can be used to sense the gas concentration while referencing out non-signal impacts. Lamp 2 acts as the Virtual Reference to the system at the absorption wave length.
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