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Note: Normalised Ratio = Act / (Zero x Ref)
Normalised Absorbance = 1 - (Act / (Zero x Ref))
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Zero = Act / Ref

Where:

Act = the peak- to-peak output of the Active Detector in volts in zero test gas. (Z fitpE i TIE
T 3 VA VA FR D

Ref = the peak-to-peak output of the Reference Detector in volts in zero test gas. (% fibrE N &
7 18 WA VA A PR D
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Span = [1 — Act / (Zero x Ref)] / [1 — exp(—aCn)]

Where:

Act = the peak-to-peak output of the Active Detector in volts in the calibration test gas. ({E3ifi &

2 H AR b A S0 TE G U F e D

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

B H AR T S 25 0 TE AR A D

Zero = the “Zero” value (stored in non-volatile memory) calculated during this calibration routine.
CREAFAE AT ) bR 8 B

a = fixed linearisation coefficient (see Appendix G).( [&i] /& £ 14 R, EHF G HRIRASIS )
= the concentration of the applied calibration test gas in % Volume (i.e. 5 for 5% Vol.) (#57E K
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n = fixed linearisation coefficient (see Appendix G).([&] 5& FrJ 2k 14 R0, & G RIS F)D
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3.1 Alpha %Pz

Normalised Ratio (comp) = Normalised Ratio x (1 + a (T - Tcal))

Where:

Normalised Ratio = Act / (Zero x Ref)

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

Zero = the “Zero” value (stored in non-volatile memory) calculated during the calibration routine
(see Calibration above).

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

a = the “alpha” coefficient, either “alphapos” or “alphaneg” (see Appendix G), 2 Hid i & i1 G
H R A% 1T 2]

T = the actual temperature measured at the sensor in kelvin.j ¥ & H [ 2

Tcal = the temperature (stored in non-volatile memory) measured during the calibration routine
(see Calibration above) in kelvin. 71 T [ &

3.2 Beta fM%

Span(comp) = Span + (B x ((T — Tcal) / Tcal))

Where:

Span = the “Span” value (stored in non-volatile memory) calculated during the calibration routine
(see Calibration above).

B = the “beta” coefficient, either “betapos” or “betaneg” (see Appendix G). & EUE IS 7 4 G
RIS A 5]

T = the actual temperature measured at the sensor in kelvin. 7= Gl E



Tcal = the temperature (stored in non-volatile memory) measured during the calibration routine

(see Calibration above) in kelvin. 75 2= JT [GIE &
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C=(-In[1 - ((1 — Normalised Ratio (comp)) / Span(comp))] / a)(1 / n)

Where:

a = fixed linearisation coefficient (see Appendix G). REUE T B G I FRAE1EF]

n = fixed linearisation coefficient (see Appendix G). R EUE T B G HF I ERME1SF]

Note: For this equation to work the value of “(1 — Normalised Ratio (comp))” needs to be
positive. If a negative value is obtained then perform the following actions if required:

ER: FEHTHE AR P (1 - Normalised Ratio (comp))ERAIE, MR I FEERETR b-1
MR HRA B EE, REETERE.

(i)Convert (1 — Normalised Ratio (comp)) to a positive value (i.e. multiply by “~1”, known as the
modulus).

(ii)Perform the calculation to determine concentration, as normal.

(iii)Display the concentration as a negative value (i.e. multiply by “-1”").

This is the same as the following equation:

C=—((In[1 - ((1 — Normalised Ratio (comp)) / Span(comp))] / a)(1 / n))
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5.1 P H

Temperature (K) = 375.120 — (54.122*V) + (13.349*V2) — (1.617*V3)

(Twin Gas Devices only, e.g. IRXxTT)

Temperature (K) = 395.47 — (74.94*V) + (19.68*V2) — (2.327*V3)

(IRxxEx Devices only)

Where V = voltage between the 10 kQ resistor and the thermistor output (see Infrared Sensor
Application Note 4).1% Hi H A2 76 32 B 4t H — > 10 k Q HEBE A 7 WH AR TE S 4.
5.2 ARk

Temperature (K) = ((V -0.5) / 0.01) + 273

(IR600 Series Devices only)

Temperature (K) = ((V — 0.424) / 0.00625) + 273

(IRxxGx Devices only)

Where V = voltage output of the temperature channel.iZ% H & il 20 Fr i) i
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APPENDIX G — TABLE OF COEFFICIENTS

Note: These coefficients are based upon results measured at e2v technologies using standard test equipment. These
coefficients may vary slightly when using different circuits. It may be required to recalculate some of these coefficients
if small inaccuracies are observed during testing (refer to Infrared Sensor Application Note 5 for determination of
coefficients).

Note: For sensor variants with a *_1” suffix (supported lamp versions), use the equivalent non-supported lamp

version. For example for an IR11GM_1, use coefficients for the IR11GM.

Sensor Type Gas Type | Range (viv) a n alphapos | alphaneg betapos betaneg
0.5% 2.49 0.811 0.084 0.143
IR11BD /IR21BD CO; 2.0% 1.12 0.667 0.000464 | 0.000501 0.236 0.329
5.0% 0.892 0.570 0.351 0.447
0.5% 1.88 0.761 0.159 0.157
IR1M1EJ / IR11GJ CO; 2.0% 1.13 0.658 0.000275 | 0.000242 0.263 0.256
5.0% 0.929 0.560 0.296 0.281
0.5% 1.75 0.789 0.100 0.113
IR11EM / .
IR11GM CO: 2.0% 1.02 0.678 0.000275 | 0.000242 0.211 0.208
5.0% 0.832 0.588 0.352 0.358
IR11BR CO; 100% 0.0975 0.469 0.000568 | 0.000390 0.121 0.537
0, = -
IR12BD / IR22BD CHa >0% 0256 0.731 0.000366 | 0.000379 0148 0.164
100% 0.0530 0.484 Contact e2v
0, = -
IR12EJ / IR12GJ CHa >0% 0.267 0.725 0.000363 | 0.000235 0108 ‘ 0.137
100% 0.0563 0.497 Contact e2v
0, - -
IR13BD / IR23BD CH, 50% 0.236 0675 0.000223 | 0.000072 0.064 ‘ 0.097
100% 0.046 0.504 Contact e2v
0,
IR14BD / IR24BD CoHy 2.5% 0.397 0.924 Contact e2v Contact e2v
100% 0.122 0.691 Contact e2v Contact e2v
0.3% 1.02 0.673 0.100 0.100
IR15TT / IR25TT CO; 2.0% 1.01 0.675 0.000500 | 0.000500 0.300 0.300
I:-\;255TTT1:I\I‘:|'I,' 5.0% 0.861 0.620 0.400 0.400
) 5.0% 0.223 0.665 -0.059 -0.059
CHa 0.000400 | 0.000400
100% 0.071 0.559 Contact e2v
COz 100% 0.106 0.542 0.000586 | 0.000445 -0.088 0.344
IR15TT-R 5% 0.190 0.779 -0.156 -0.165
CHa 0.000438 | 0.000365
100% 0.015 0.464 -1.636 -1.967
0.3% 2.1 0.791 -0.120 -0.120
IR31SE/IR31SC CO; 2.0% 1.02 0.66 0.000718 | 0.001517 -0.272 -0.272
5.0% 0.816 0.537 Contact e2v
0.3% 2.49 0.811 0.084 0.143
IR31BC CO; 2.0% 1.12 0.667 0.000464 | 0.000501 0.236 0.329
5.0% 0.892 0.570 0.351 0.447
5.0% 0.251 0.786 -0.148 -0.164
IR32BC CH, : 0.000366 | 0.000379
100% 0.0530 0.484 Contact e2v
5.0% 0.236 0.675 -0.064 -0.097
IR33BC CH, - 0.000223 | 0.000072
100% 0.046 0.504 Contact e2v
IR34BC CoHa 2.5% 0.397 0.924 Contact e2v Contact e2v




Sensor Type Gas Type | Range (viv) a n alphapos | alphaneg betapos ‘ betaneg
0.3% 3.36 0.905 Contact e2v
IR601 CO: 2.0% 1.05 0.730 0.000600 | 0.000600 0.703 ‘ 0.703
5.0% 0.820 0.665 Contact e2v
IR602 CHs 5.0% 0.283 0.883 0.000600 Contact e2v
IR603 CHs 5.0% 0.283 0.883 0.000600 Contact e2v
IR604 C;H, 2.5% Contact e2v Contact e2v Contact e2v
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