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Abstract—This research aimed to develop plasma system used in
air conditioners. This developed plasma system could be installed in
the air conditioners - all split type. The quality of air could be
improved to be equal to present plasma system. Development
processes were as follows: 1) to study the plasma system used in the
air conditioners, 2) to design a plasma generator, 3) to develop the
plasma generator, and 4) to test its performance in many types of the
air conditioners. This plasma system was developed by AC high
voltage — 14 kv with a frequency of 50 kHz. Carbon was a conductor
to generate arc in air purifier system. The research was tested by
installing the plasma generator in the air conditioners - wall type.
Whereas, there were 3 types of installations: air flow out, air flow in,
and room center. The result of the plasma generator installed in the air
conditioners, split type, revealed that the air flow out installation
provided the highest average of o-zone at 223 mg/h. This type of
installation provided the highest efficiency of air quality
improvement. Moreover, the air flow in installation and the room
center installation provided the average of the o-zone at 163 mg/h and
64 mg/h, respectively.

Keywords—Air Conditioner, Plasma generator, High voltage,
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1. INTRODUCTION

HE whole world is facing the greenhouse effect along with
air pollution. Air conditioning, in other words cooling
down the temperature, is not enough when compared to the
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demand of the humanity nowadays, especially when health is
the main factor considered. Air purification is another issue in
which people are getting more and more interested. Every air
conditioner sold today, therefore, is equipped with air
purification system as an optional feature for customers [1]-[3].
Air purification systems nowadays are classified according to
the source as follows: Heppa air purifier, carbon, ozone, water,
and plasma. Plasma system is the most widely used at present.
However, plasma system has some limits affecting its
efficiency and the satisfaction of both customers and
manufacturers, which are as follows: it can be installed in only
one type of air conditioner, namely wall type; plasma generator
is too large; customers who have installed air conditioner must
re-install it; it is overpriced; it reduces the efficiency of cooling
down the temperature; it makes noise when arc is generated; the
amount of plasma could not be controlled; and it smells bad
after turning on for a long period. According to the limitations
cited above, this research was aimed to develop a prototype of
plasma generator with the following features: it could be
installed in all split type air conditioners; it is small enough; it
could be easily installed; customers who have installed air
conditioner could install it without buying new air conditioner;
the price is reasonable; it does not reduce the efficiency of
cooling down the temperature; and it does not make noise when
arc is generated.

II. EXPERIMENTAL SYSTEM DESIGN

According to the fact that the researchers have installed air
conditioners, it was found that modern air conditioners are
equipped with more features, especially features concerning the
efficiency in controlling and cleansing the air by installing
plasma generator at the place called “air flow in” of wall type
air conditioner. This type of air conditioner is very popular due
to the fact that it is small when compared to other types of air
conditioners and that it operates almost in silence along with its
attractive design. After air conditioner with plasma generator
was installed, it was found that the air inside the room was
purer and people could breathe smoothly without bad smell.
However, the drawback was that plasma generator depends on
the decomposition of hydrogen and oxygen. In order to utilize
the decomposition and the composition of those gases to make
plasma work the most efficiently, it takes a long time. A good
installation should be at the place where air flows out since the
air flowing out, when the compressor is turned on, is extremely
cold, or 2-12° Celsius. Nowadays plasma generator is too large
to be installed at air-flow-out area; the efficiency is reduced,
thus.
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III. EXPERIMENTAL EQUIPMENTS

In order to build up air purification system and to collect data
for the development of plasma generator, the following tools
and equipment are needed for the research: a new wall type air
conditioner with 36400 watts to be installed in a room of 16
square meters, digital temperature measuring tool, high-voltage
electrical power measuring tool, plasma generator measuring
tool, tool to measure wind speed level of sending and returning
point of air conditioner, and tool to measure the volume of
ozone in the test room [5-6].

IV. HIGH VOLTAGE CIRCUIT FOR PLASMA SOURCE

According to Fig. 1, high voltage circuit for plasma source is
shown. This is to build up plasma air purifier system in which
the voltage at output is measured to be around 14 kv and
follows the arc generation process as shown in Fig. 2. Fig. 3
shows the arc in high voltage probe of plasma generator.

V. EXPERIMENTAL TEST PROCEDURE

In order to experiment air conditioner, the plasma generator
would be installed in a split type air conditioner with 2000
watts. There were 3 types of installation:

1. Air flow in
The installation was done at the position, inside air conditioner,
where air flows in. This means the plasma generator was
installed at the place before the air is cooled down.

2. Air flow out
The installation was done at the position, inside air conditioner,
where air flows out. This means the plasma generator was
installed at the place after the air is cooled down.

3. Room center
The installation was done in the center of the room. The
measurement of ozone quantity was done after the air
conditioner had operated for an hour.

VI. RESULTS AND DISCUSSION

Figs. 4 to 8 show the results which revealed the relationship
between ozone quantity and speed level according to plasma
generator positions and temperatures. According to Fig. 4 to 8,
it was found that the installation of plasma generator at the
position where air flows out provided the highest average of
ozone quantity, when compared to air flow in and room center
installations, at 24 to 26 degree. Moreover, it was found that the
higher the speed level, the more the ozone quantity and there
was the highest average of ozone quantity according to air flow
out installation. The room center installation provided the
lowest average of ozone quantity. The temperature and the
speed level did not affect the ozone quantity in the room at all.
The reason why the ozone quantity in the room with the air
flow out installation was higher than air flow in and room
center installations was because there was more humidity.
When plasma generator operated, there was negative electric
charge and at the same time the air around the cold coil was
extremely humid, splitting water molecules in the air [4]. After
the water molecules split, the negative electric charge from the

plasma generator would be surrounded by water molecules in
the room. Infective particles in the air, comprising hydrogen,
would be destroyed by the negative electric charge from the
plasma generator at last.
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Fig. 1 High Voltage Circuit for Plasma Source
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Fig. 5 Ozone Quantity vs Plasma Generator Position and Speed Level
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Fig. 7 Ozone Quantity vs Plasma Generator Position and Speed Level
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VII. CONCLUSION AND SUGGESTIONS

This research was aimed to develop plasma system used in
air conditioners without plasma system. This developed plasma
system could be installed in all split type air conditioners. It
also improves the air quality as efficiently as the plasma system
available at the present time. Development processes were as
follows: to study the plasma system used in the air conditioners,

to design a plasma generator, to develop the plasma generator,
and to test its performance in many types of the air
conditioners. This plasma system was developed by AC high
voltage — 14 kv with a frequency of 50Hz. Carbon was a
conductor to generate arc in air purifier system [4][7]. The
research was conducted by installing the plasma generator in
wall mounted type air conditioners with 3 types of installation:
air flow out, air flow in, and room center. The result shows that
the plasma generator installed in split type air conditioners
could purify the air as efficiently as the plasma system available
at the present time. The result of experiment with the efficiency
of installations reveals that the air flow out installation worked
the most efficiently at 24 degree and the installation had to be
done at the position where air flows out in front of cold coil of
the air conditioner. The air flow out installation provided the
highest average of ozone quantity at 223 mg/h. This type of
installation provided the highest efficiency of air quality
improvement. The air flow in installation and the room center
installation provided the average of the o-zone at 163 mg/h and
64 mg/h, respectively. Due to the fact that this research was the
first step, it needed more statistical data. Further research works
should be to design a larger circuit in order to generate arc for
larger room, to experiment with various types of air
conditioners installed in the same room in order to achieve the
accuracy, and to develop automatic control system.
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