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1 — (Act/ [Zero x Ref]) = Span x [1 — exp(-aC")]

Where:

Act =  the peak-to-peak output of the Active Detector in volts in the calibration test gas.

Ref = the peak-to-peak output of the Reference Detector in volts in the calibration test gas.

Zero =  the “Zero” value (Act/Ref in 0% vol. Test gas).

Span = the value calculated as part of the calibration process.
Note: This value is not required when determining “a” and “n” as it will be automatically determined by the
curve fitting program.

a = fixed linearisation coefficient (to be derived using the curve fitting program).

C = the concentration of the applied calibration test gas in % volume (i.e. 5 for 5% vol.)

n = fixed linearisation coefficient (to be derived using the curve fitting program).
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Applied Concentration (% vol.) Average Normalised Absorbance
0.0 0.000
05 0.031
1.0 0.050
1.5 0.064
2.0 0.076
25 0.086
3.0 0.095
35 0.103
4.0 0.110
45 0.117
5.0 0.123

Table 2 — Typical Normalised Absorbance Measurements for the IR12BD
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y =s*(1 - exp[-a*(x"n)])

Where:
y = Average Normalised Absorbance at each concentration.
x = Methane Concentrations.
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Alpha Compensation (Equation 1)
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Normalised Transmittance (comp) = Normalised Transmittance x (1 + a (T - Tca)

Where,
Normalised Transmittance = Act / (Zero x Ref), or
Normalised Transmittance = 1 — Normalised Absorbance

Act =  the peak-to-peak output of the Active Detector in volts (in zero gas).

Zero = the “Zero” value calculated during the calibration routine.

Ref = the peak-to-peak output of the Reference Detector in volts (in zero gas).

a = the Alpha coefficient.

T = the actual temperature measured at the sensor in kelvin.

Tear = the temperature (stored in non-volatile memory) measured during the calibration routine (see below) in kelvin.

Beta Compensation (Equation 2)
span(comp) = Span + [ B X “T - Tca\) I'Tc;,\)]

Where:

Span =  the “Span” value calculated during the calibration routine.

B = the Beta coefficient.

T = the actual temperature measured at the sensor in kelvin.

T =  the temperature measured during the calibration routine in kelvin.

22 it a
(Normalised Transmittance (comp) / Normalised Transmittance) = a (T = Tca)) + 1

As the Alpha coefficient effectively temperature compensates the zero reading, the target value for the Normalised
Transmittance (comp) calculation should be equal to 1 as this is equivalent to 0% vol. concentration.

Therefore:

(1 / Normalised Transmittance) = o (T = Tca) + 1

Where:

y = (1/Normalised Transmittance)
m = a

X = (T - Tcal)

c =1
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Average Normalised Transmittance
Temperature (°C) ?to 0% vol. Target Gas)
60 0.978
40 0.989
20 1.000
0 1.011
-20 1.022

Table 3 — Typical Normalised Transmittance Measurements for the IR12BD at Various Temperatures
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Figure 1 — Graph to Determine Alpha
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Span{comp} = B X [{T -

Where:

y = Span{camp}l
m= f

X = [{T - Ta:al) / T{'.al]
c = Span

Tcal} -"TcaI] + Span
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Temperatre () | AV NGRS TONSRIGCS | gpan.,
60 0.873 0.186
40 0.877 0.199
20 0.880 0.212
0 0.883 0.227
-20 0.885 0.243

Table 4 — Typical Normalised Transmittance Measurements for the IR12BD at Various Temperatures
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Note: Span = (1 — Normalised Transmittance) / (1 — exp(-aC"))
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Figure 2 — Graph to Determine Beta
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http://www.sgxsensortech.com/site/wp-content/uploads/2012/10/AN5-Determining-Coefficient

s-for-Linearisation-and-Temperature-Compensation.pdf
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