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Finite element analysis and test of biomass sensor

LI Hai-zhou, YU Jin-song”
(Institute of Food Safety, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract Aiming at the problem of detection element design of biomass sensor,a number of capacitive sensor patterns
were simulated using the Finite Element method, and then the patterns were fabricated and tested in the laboratory.
Finally,a non-intrusive, capacitive, single-sided biomass proximity sensor was developed. The result showed that while
the polarized inter-digital pattern produced only 7% of the base capacitance of the basic interdigital pattern, the
percentage change in capacitance (0.99%) was more than 100 times that of the basic interdigital pattern. Semi-
interdigital pattern and solid electrode pattern is the optimization of polarized inter-digital pattern,and the capacitance
change was 1.32% and 1.26% for the semi-interdigital and the solid patterns respectively while the sensor-stalk
distance is 1.5 cm. It is likely that the very small difference in the modeled performance of these two patterns. Based on
these results, the simple solid electrode pattern was selected for further investigation.
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Fig. 1 Static test apparatus for pattern evaluation
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Fig. 2 Basic and polarized inter digital pattern model electrical potential lines with a stalk
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Table 1 Changes in integrated energy density and capacitance for two interdigital patterns

with and without stalk
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density and sensor-stalk distance for

polarized interdigital pattern
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Fig. 4 Semi-interdigital sensor pattern electrical potential lines with a stalk
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Fig.5 A typical sensor output signal in the pre-trial
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