Theory of Heat Flux Sensor
1. Sensitivity
A heat flux sensor (HFS) with ‘n’ number of thermocouples with a Seebeck coefficient per
thermocouple (a; = |ap| + |a,|), the output voltage V,,,; for a temperature difference AT can
be expressed as;

Vout = napAT

The corresponding sensitivity of the heat flux sensor is:
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where x is the coordinate in the direction collinear to the heat flux vector g. In this case, é =
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Where § is the thickness of the heat flux sensor.

2. The noise equivalent power (NEP)

The NEP can be expressed by the following equations:
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The V,, can be estimated as;
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3. Detectivity (D)

The detectivity is expressed by;
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Where ‘A’ is the area of the heat flux sensor
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Hence, D =
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