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译文仅供参考，以后面所附英文原文为准 

1. 传感器输出 

1.1 工作通道探测器：正弦波输出，频率与钨丝灯驱动电源频率相同。当传感器位于目

标气体时，正弦波振幅降低。注意双气体传感器有两个工作通道输出。 

1.2 参考通道探测器：正弦波输出，频率与钨丝灯驱动电源频率相同。用于补偿温度，

光源等误差，当传感器位于目标气体时，正弦波输出振幅不变。 

1.3 热敏电阻：传感器内的温度输出需要进行线性处理。(IR11BD, IR12BD 没有内置温度

传感器) 

1.4 温度传感器：传感器内的温度线性输出可以直接进 AD 

 

2．浓度计算简介 

利用工作通道的峰峰值电压和参考通道的峰峰值电压的比值进行浓度计算。在计算时先要进

行零点和量程标定并把标定的数值存储在内存便于浓度计算时调用。在计算过程中会用到线

性系数 a 和 n，以及温度补偿系数 Alpha 和 Beta，这些系数的计算过程在技术指南 5 中有详

细介绍，在附件 G 中有 SGX 公司根据我们电路和测试环境得出的系数，客户可以选用。 

下图为信号处理流程图： 

 

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

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

 

2.1 零点标定 

用干净的环境气体或纯氮气进行零点标定，将下面公式的计算结果和标定时的温度存放在内

存中供浓度计算时调用。 

Zero = Act / Ref 

Where: 

Act = the peak- to-peak output of the Active Detector in volts in zero test gas.（零点标定时工作

通道峰峰值电压） 

Ref = the peak-to-peak output of the Reference Detector in volts in zero test gas.（零点标定时参

考通道峰峰值电压） 

2.2 满量程标定 
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用满量程目标气体进行量程标定 Span。将下面公式的计算结果和标定时的温度储存在内存

中供浓度计算时调用。 

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.（在满量

程目标气体中工作通道峰峰值电压输出） 

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

量程目标气体中参考通道峰峰值电压输出） 

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

（储存在内存中的零点标定值） 

a = fixed linearisation coefficient (see Appendix G).（固定的线性系数，查附件 G 中的表格得到） 

C = the concentration of the applied calibration test gas in % Volume (i.e. 5 for 5% Vol.)（标定的

气体浓度，推荐用满量程气体） 

n = fixed linearisation coefficient (see Appendix G).（固定的线性系数，查附件G 中的表格得到） 

 

3 温度补偿 

尽管通过参考通道已经剔除了温度对传感器的影响但由于温度对传感器的影响是复杂而且

因传感器的不同也会有差异，所以在某些应用中会需要附加的温度补偿。 

对于甲烷传感器温度主要影响零点，所以可以用 Alpha 系数进行补偿，如不进行补偿会使浓

度计算基准线以近乎线性地向上移动。对二氧化碳传感器主要是对量程的影响，可以通过

Beta 系数进行补偿。 

我们建议以标定温度为界分正负两段进行补偿即 AlphaPos, AlphaNeg 和 BetaPos, BetaNeg. 

3.1 Alpha 补偿 

Normalised Ratio (comp) = Normalised Ratio x (1 + α (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. 

α = the “alpha” coefficient, either “alphapos” or “alphaneg” (see Appendix G),系数通过查附件 G

中的表格得到 

T = the actual temperature measured at the sensor in kelvin.注意开氏温度 

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

(see Calibration above) in kelvin. 注意开氏温度 

 

3.2 Beta 补偿 

Span(comp) = Span + (β x ((T – Tcal) / Tcal)) 

Where: 

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

(see Calibration above). 

β = the “beta” coefficient, either “betapos” or “betaneg” (see Appendix G).系数通过查附件 G 中

的表格得到 

T = the actual temperature measured at the sensor in kelvin. 注意开氏温度 
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Tcal = the temperature (stored in non-volatile memory) measured during the calibration routine 

(see Calibration above) in kelvin. 注意开氏温度 

 

4. 浓度计算 

C = (–ln [1 – ((1 – Normalised Ratio (comp)) / Span(comp))] / a)(1 / n) 

Where: 

a = fixed linearisation coefficient (see Appendix G).系数通过查附件 G 中的表格得到 

n = fixed linearisation coefficient (see Appendix G).系数通过查附件 G 中的表格得到 

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: 

注意：在此计算公式中(1 – Normalised Ratio (comp))要求为正，如果出现负值要采取乘上-1

的变换得到正值，然后再计算浓度。 

(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 = – ((ln [1 – ((1 – Normalised Ratio (comp)) / Span(comp))] / a)(1 / n)) 

 

5. 温度测量 

5.1 热敏电阻 

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 kΩ resistor and the thermistor output (see Infrared Sensor 

Application Note 4).该电压是在温度输出串一个 10 kΩ电阻的值详见技术指南 4。 

5.2 温度传感器 

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.该电压为温度芯片的输出 

 

6. 相关线性和温度补偿系数 
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英文原文如下：请双击获得全文。 

 

http://www.sgxsensortech.com/site/wp-content/uploads/2012/10/AN2-Signal-Processing-for-Inf

rared-Gas-Sensors.pdf  

http://www.sgxsensortech.com/site/wp-content/uploads/2012/10/AN2-Signal-Processing-for-Infrared-Gas-Sensors.pdf
http://www.sgxsensortech.com/site/wp-content/uploads/2012/10/AN2-Signal-Processing-for-Infrared-Gas-Sensors.pdf

