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Abstract

A Study on Energy Harvesting
using Kelvin Water Dropper

Sung—Hwan Kim
Department of Electrical Engineering and Computer Science
The Graduate School

Seoul National University

In this paper, in order to use Kelvin water dropper that create
static electricity of high voltage for energy harvesting, we proposed
energy storage circuit that can store static electricity energy in
capacitor. We proposed and realized the two method to improve the
efficiency of energy harvesting system using Kelvin water dropper.
Also the power supply circuit was introduced for this system to
achieve constant output voltage in a variable environment.

We mathematically modeled the Kelvin water dropper in order
that it is reliable and efficiently work, and simulation and experiment
were conducted about suitable arrangement. As a result, the distance
h between the metal container and the metal ring was set to 3 cm.

Then energy storage circuit using discharging gap was designed
for saving the static electricity energy which is generated from

Kelvin water dropper. In case of performing harvesting in Kelvin
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water dropper using fabricated energy storage circuit, energy of
32.56 uJ per liter was harvested.

We have devised two kinds of ways to raise efficiency of energy
harvesting system using the Kelvin water dropper. The first method
1S to increase discharging spark gap from 0.5 mm to 3.25 mm. The
second method is to employ the multi—nozzle to the Kelvin water
dropper. The experimental results of the first method showed that
energy saved in capacitor is increased up to 3 mm discharging gap.
By utilizing the multi—nozzle energy, storage time was reduced as
many as the number of nozzle. In the last study, energy supply circuit
1s added. It is possible to confirm the effectiveness of the system, by
obtaining the results of 1 s maintaining time and 3 V output voltage.

[t is expected to extend the field of energy harvesting in a variety
of environments, through the proposed energy harvesting system

using the Kelvin water dropper.

Keywords : Kelvin water dropper, energy harvesting, MEMS switch,
Paschen’s law
Student Number : 2013—-20765
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