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Heat Transfer Analysis for NO, Micro Gas Sensor Fabricated
by MEMS Technology
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Abstract A flat type NO, micro gas sensor was fabricated by MEMS technology. In order to heat up gas sensing
material such as WO; to a target temperature, a micro hotplate was built on the gas sensor. The temperature
distribution of micro gas sensor was analyzed by a CFD program, FLUENT. The results showed that the temperature of
silicon wafer base was almost similar to that of the room temperature, which indicates that the heat generated at the
micro hotplate heated up effectively the sensing material and its thermal isolation was kept. The uniformity of
temperature on the sensing material can be improved by modifying the shape of micro hotplate.
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(a) Structure of micro gas sensor

l

{(b) View of micro gas sensor center area

Fig. 1. Micro gas sensor fabricated by MEMS technology
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(a) Modeling

(b) Mesh structure

Fig. 2. Mesh structure of micro gas sensor
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Table 2. Material properties
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T, : surface temperature

T, : environment temperature

Nu : Nusselt number

Ra : Rayleigh number

Gr : Grashof number

Pr : Prandtl number

C : Natural convection factor

L : Characteristic length

g : gravitational acceleration

h : convective heat transfer coefficient
n : exponent

B : volumetric thermal expansion coefficient
v : kinematic viscosity

o : thermal diffusivity
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Table 3. C value of each surface
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Fig. 3. Temperature distribution of micro hotplate

and sensor electrode (unit ; K)
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Fig. 4. Temperature distribution of micro gas sensor (unit : K)
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