©
2013 2015

Design and development of MEMS-based thermal triple-axis accelerometer by computer
simulation of unsteady thermofluid motion

Ogami, Yoshifumi

3,900,000

20

3 MEMS

A microelectromechanical system-based thermal triple-axis accelerometer, which
can detect triaxial accelerations by utilizing the buoyancy of thermofluid, was developed via computer
simulations.

First, the optimal positions of thermometers were determined. Second, the measurement performances of a
ring heater, arc heater, and point heater were examined. Third, using macroscale analysis, similarity of
the flow about accelerometers of different sizes was realized by employing the same value of the Grashof
number. An accelerometer 20 times larger was built and tested. The output was proportional to the
acceleration, thereby confirming the operating principle of the device. Fourth, the output response from
the thermal triple-axis accelerometer in unsteady state was studied. The amplitude and the phase lag of
the output were analyzed by varying the acceleration input from 0 Hz to 5000 Hz. The upper limit of the
frequency for practical measurement was determined.
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