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PHONRUT BOUSUNGNOEN : ANALYSIS OF THE CHARACTERISTICS
FOR CHARGING AND DISCHARGING OF SUPERCAPACITORS BY 3D
FEM. THESIS ADVISOR : ASSOC. PROF. PADEJ PAO-LA-OR, Ph.D.,

131 PP

SUPERCAPACITOR /ELECTRIC POTENTIAL/ELECTRIC FIELD INTENSITY/

TEMPERATURE/ 3D FINITE ELEMENT METHOD

This thesis presents a mathematical model of the electric field and thermal in
the form of the second-order partial differential equations, which is associated with
electric potential, electric field intensity and the temperature inside the
supercapacitor. The result of the process is charging and discharging based on a 3D
finite element method developed by the MATLAB. That focuses on studying the
properties of supercapacitors that charging and discharging at different current
functions. There are three types: exponential function current, ramp function current
and constant current. The simulation is determined in one cycle and continuously
used. The simulation result, supercapacitors that are charged and discharged with
ramp function current is the lowest internal temperature. And supercapacitors that are
charged and discharged with exponential function current is the highest internal
temperature due to the increased temperature while using supercapacitors is
concerning the current and duration of use. The operating temperature of

supercapacitors can affect the life of the supercapacitors.
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