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The vanadium redox flow battery system is an emerging energy
storage technology, it has many advantages in application, such as high
efficiency, long life, high power and high safety. However, there are still
some problems in the operation. For long-term operation, a control
system is required to monitor the vanadium redox flow battery timely.
According to references, the physical parameters of vanadium redox
flow battery, such as charging/discharging voltage and current,
electrolyte flow and reaction temperature, have significant effect on the
efficiency of vanadium redox flow battery. Therefore, how to monitor
and control these parameters effectively to find the optimum operating
conditions is the primary topic for the moment.

The sensors are required for monitoring the internal signal of
vanadium redox flow battery. However, all of the commercial sensors on
the present market are two-in-one sensor (voltage and current,
temperature and humidity) or three-in-one sensor (temperature, flow and
humidity), there is not yet a four-in-one sensor which can measure the
voltage, current, temperature and flow simultaneously, and there is no
ability to resist acid and electrochemical corrosion. Therefore, this
subcontract project will aim at the inside of vanadium redox flow battery
and the inside of system electrolyte delivery pipe, and use
micro-electro-mechanical systems (MEMS) technology to develop a
flexible four-in-one (voltage, current, temperature and flow) microsensor.
The design and packaging are completed referring to the specifications
of commercial sensors, the reliability and durability are tested, the
commercial prototype development is completed for subsequent
connection to vanadium redox flow battery. The flexible four-in-one
microsensor monitors the internal signal of vanadium redox flow battery
to check whether the vanadium redox flow battery is in normal operation
or not, and the flexible (temperature and flow) microsensor in the
pipeline implements feedback control instantly to return the system to
the optimum operating conditions.

The flexible four-in-one microsensor developed by this subcontract
project will have the following advantages: (1) flexible substrate material
and acid resistance and protection layer for electrochemical environment;



(2) flexible measurement position and accurate embedding; (3) high
sensitivity and accuracy and quick response; (4) customized design and
customized development; (5) simultaneously local measurement of four
physical signals, including voltage, current, temperature and flow; (6)
standardized packaging and commercialization test.
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