Towards a sensor-based methodology to ; BAM
determine online calorific values of N
Materialforschung

H,-enriched natural gases in the grid und -prifung

M. E. Bayat,”” C. Huber," H. Kipphardt,” C. Tiebe,” and C. Engelhard™

’ Bundesanstalt fiir Materialforschung und -priifung (BAM), 12200 Berlin, Germany
® Department of Chemistry and Biology, and Center of Micro- and Nanochemistry and (Bio-)Technology (Cp), University of Siegen, 57068 Siegen, Germany
‘ TrueDyne Sensors AG, 4153 Reinach (BL), Switzerland

Cantilever-enhanced sensing

MEMS sensor for measuring gas density, viscosity, and thermal conductivity

1. Density and viscosity:

In the first measuring cavity is a micro-
mechanical cantilever made of polysilicon,
which is piezoelectrically excited. The
resonance frequency and the quality factor
of the oscillator are measured. These
parameters are highly sensitive to the density
and viscosity of the surrounding medium.

2. Thermal conductivity:

The second measuring cavity contains three
additional cantilevers. The central cantilever
operates with a constant heating power while
its temperature is continuously monitored. A
proximate cantilever acts as a gas
temperature sensor. The thermal conductivity
of the gas is determined from the temperature
difference between the heater and the sensor.
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1. H2scan HY-OPTIMA 5034:

The HY-OPTIMA 5034 uses a hydrogen-specific,

resistive sensing element. Hydrogen diffuses through a
selective barrier to the sensing element, where it causes a
reversible change in the sensors electrical-resistance.

: A RIS S According to the manufacturer, this barrier is resistant to up to
Viscosity / mPa-s Temperature / °C 20 Vol-% CO and 3 Vol-% H,S, which reduces potential
interference from these compounds and supports a more
selective response to hydrogen
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2. Archigas TCD3000:
The Archigas TCD3000 Transmitter
operates on the thermal-conductivity
measurement principle. The method is
particularly suited to (quasi-)binary gas
mixtures with strongly different thermal
conductivities (e.g., H, vs. O,, CH, or Ar)
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