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KACHAPORN LHATHUM : OZONE GENERATORS FOR PEST
ELIMINATES USE IN THE ORCHID EXPORT. THESIS ADVISOR :

PROF. THANASET THODSDEEKORAPAT, Ph.D.88 PP.

OZONE HIGH CONCENTRATION/ ELIMINATE PEST/ ORCHID

This paper presents manufacture ozone generator high concentration for
eliminates pest applies to orchid industry export for substitute chemicals. The system
is used to alternative for not used chemical fumigation procedures before sending
products out of the country. Because Methyl Bromide Cause destroys the ozone in the
atmosphere causing global warming and phosphate to take a long time to fumigation.
A study of related research found that the ozone can use to eliminate Thrips. However,
the system that has been studied is a small system. Therefore, the researcher has
designed systems use for the orchid export industry, the system can generate ozone 500
ppm in room-scale 2.5x2.5x2.5 cubic meter in 30 minutes. The experiment shows that
can eliminates Thrips and Moina is 100 percent , use ozone concentration 550 to 650
ppm in 60 minute supply air to ozone tube 60 lite/min combination oxygen pure 5
lite/min the temperature in room fumigation 30 to 35 degree Celsius , the system use
power electrical 2,647 watt. The ozone concentration 0 to 650 ppm can’t affect the
orchid in 90 minutes. After the experiment, ozone will be discharged into the outside

air and can decompose without leaving any chemical residue.



This research is a guideline for the development and application of ozone technology

for pest control in the orchid export industry at present and in the future.
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Magnetic vector potential
Magnetic vector potential
capacitor

electric flux density
electric field

Current primary

Current secondary
distant

electron

Voltage

frequency

time delay

Pulse Width Modulation
Oxygen

Ozone

Atmospheric

Air change per house
Dielectric Barrier Discharge
part per million

Data factor

Permittivity

Density

Velocity

The turbulent kinetic energy equation
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Species DF;:]:]'?" T(:;;gg) Atmosphere OZ?I?I?HISVEI Symptoms Level of damage
Anthurium hybrid, “Tropic Fire’, 120 22.8 CO, 395 Sunken black spots (1-2 mm in Moderate
cut flowers diam.) on spathe
Cordyline terminalis Kunth 120 22.8 CO, 395 Pitting® on leaves Moderate
(Liliaceae), cut foliage
Croton, Codiaewm variggatum 120 22.8 CO, 395 Pitting and browning of leaves Severe
(L.) Juss. (Euphorbiaceae),
cut foliage
Dendrobium orchid, “Uniwai a0 12.8 BA/O, (1) 1,125 Water-spaked spots (1-3 mm in Moderate
Pearl’ (variety UH 306) 3,150 diam.) on petals Moderate
(white blossoms) 5,000 Severe
(Orchidaceae), 60 32.2 CO, 405 Pitting on blossoms” Slight
cut flowers O, 425 Moderate
60 43.3 CO, 313 Pitting on blossoms Slight
1,035 Severe
Guzmania hybrid (Bromeliaceae), 120 31.7 CO, 370 Stippling® Low
potted plants
Orchids, potted: QOdontobrassia 60 23.3 CO./ 05(27:1) 3.880 Pitting on flower stalks, and leaves, Moderate
Kenneth Bivens ‘Santa Barbara’; 120 322 CO, 205 burning of root tips” Slight
Oncidium ‘Sharry Baby';
Miltonidium “Pupukea Sunset”;
Phalaenopsis "Hakalau Queen’
(Orchidaceae)
Red ginger, Alpinia purpurata 60 12.8 BA/O,(4:1) 1,075 Browning of leaves, especially Moderate
(Vieill.) K. Schum. 2,970 margins Severe
(Zingiberaceae), cut foliage 60 32.2 BA 955 Water-soaked streaks in leaves Slight
and flowers 1,770 Severe
60 37.3 BA 425 As above Low
1,005 Low
4,535 Severe
60 37.8 BA 1,040 As above Severe
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Collisions
Elastic Collisions e+A — e+ 4
Excitation e+Ad > e+ A
Ionization e+A — 2e+ A"
Attachment e+Ad —> A
Dissociative Attachment e+B, > B +B
Recombination e+B, — B,
Detachment et+B, = 2e+B,
Ion Recombination A +B"— 4B
Charge Transfer At + B—> B+x + 4
Electronic Decomposition e+ AB > A+ B +e
Atomic Decomposition A +B—> AB+ B
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Collisions
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e+ 0, > e+ 0,dh)
Excitation 1

e+ 0, >e+ 0,02
Ionization e+ 0, > 2+ 0
Attachment e+ 0, > 0,
Dissociative Attachment e+ 0, >0 +0
Recombination 0O +0;, >0+0,
Detachment 0] + 0, > e+ 20,
Ion Recombination 0, + 0, - 20,
Charge Transfer o + 0, - 0 + 02+

_ N e+0, >2+0 +0

Electronic Decomposition

e+ 0, >e+ 0+ 0,
Atomic Decomposition O+ 20, - 0O + 0,
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Ozone generator system Room fumigation ozone

Dryer Filter Air Control System
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® Fumigation room

® Control system of

Ozone generator

® Air Supply and
Oxygen Tank
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Input Signal
Frequency : 50 Hz.
Vae =220 Volt.

Output Signal

Frequency : 7 -21.5 kHz.
Vrms =132 -168 Volt.
Duty Cycle: 12.55-69.55 %

Control Power of Ozone generator |

{ A A o o
5191 3.5 UPIAITAINFHIA AU (Switching High Power)

Primary Transformer

Input Signal
Vims : 132 — 168 Volt

Frequency: 7 - 21.25 kHz.

Secondary Transformer

Output Signal
Vac : 160 — 4k Volt

Frequency: 7 - 21.25 kHz.

G

51N 3.6 ﬁfl}’eJl,L‘]Ja\‘lll‘l/\lﬁ%!ﬂﬁl!ﬂﬂllﬁ’ejﬂ (High Volt Transformer and High Frequency)
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High Voltage Cooling water input Cooling water output

Connector

‘J. T

Input Oxygen Output Ozone
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Environment Connect Valve *¥%(0), = Oxygen
Air **%(0; = Ozone
***Breathing Air = BA
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Air Filter dryer

Pump Air
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Input Ozone—
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Output Air
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Abstract - In this paper, present analysis and design of
microwave plasma for ozone generator system. The principle of
magnetron tube to transfer microwave energy in waveguide
type of cavity operated at 245 GHz. Then electrons move along
electromagnetic fields incur plasma, then the oxygen is
transferred through quartz tube and plasma incur ozone. The
experiment for 10 minutes can create the ozone 24.5 (mg/m’) in
area (100x100x100) em® by use power 850 watt.

Index Terms — Microwave plasma, ozone, waveguide cavity.

1. Introduction

At present, ozone is a widely used technology in
industrial, such as wastewater treatment, get rid of air
pollution, and medical. The ozone is generated naturally at
stratosphere or lightning, which it not enough for use in the
industry. Ozone can be generated in many ways such as
Corona Discharge, Radiochemical method and Electrolysis.
There is one more interesting way is generator ozone with
method microwave plasma. Our ozone created by plasma arc
high frequency technology. Which generator frequency 2.45
GHz by magnetron and has electrode is arc plasma [1]-[3], it
is separates oxygen into single molecules. When the oxygen
is moving through quartz tube will cause the formation of
oxygen, causing ozone. As isolation of high microwave
plasma [4], this is also a technology in advanced production
[5]-[6], ozone is very concentrated and high volume. And a
low cost of production. It is a very interesting way to
gcncratur ozone.

2. Theory and Methods experiment

In the ozone generator with microwave plasma high
frequency use 2.45 GHz magnetron inside consists cathode
and anode for generator electric field Then wave
propagation to quartz tube, engender the free electrons of the
gas get enough energy, the internal electrons collide with the
atoms, causing the electrons to fall off the atoms and become
a fast-chain reaction. The number of electrons removed from
the atom increases. The higher the number of electrons, the
greater the chance for gas to break up and become plasma,
then oxygen is moving through quartz tube will cause the
formation of oxygen causing ozone. The microwave
generator has power supply two part that is 1) Low volt High
current use for used to heat the cathode to release electrons.

2) High volt Low current use for generator plasma, that
created by the principle electromagnetic field high frequency
with gas neutral electric using 245 GHz magnetron
generator, the power travels through the waveguide cavity to
resonance cavity. When free electron of gas is get enough
energy, the electrons break off from the atoms and become
fast-acting. The electrons are increased get gas is split
become plasma. For design waveguide cavity, the material
used is stainless steel and Design with program CST mode
TEOI. The frequency cut off is 1.74 GHz calculate from
equation (1).

e Yol L fmy, my
cutoff 2 . Jue a b ()

Wavelength of frequency cut off is 17.2 em calculate from
equation (2).

27m
Jkc:l.ll.cn"l'_ 2 )
mm [ nm
(=) (%)

Size of waveguide cavity Show in Fig. 1 by use stainless
create waveguide because it is durable and does not rust.

)

fowe 6.6,CM ceegsi. BB CM ...

Fig. 1. Design wave guide cavity for generator Plasma For
production ozone.

The design waveguide cavity for simulation of the magnetic
field show in Fig, 2.
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Fig. 2. Simulation waveguide cavity of the magnetic field.

3. Results

The experiment of an ozone generator system operating at
high frequency by using microwave plasma. Then wave
propagation through waveguide cavity to the resonance
cavity oxygen flows through quartz tube, which is use 0.25
bar oxygen pump, will cause ozone with high volume and
concentration. Then transfer ozone into closed system has a
size (100x100x100) cm’. And measure the value of ozone is
24.5 (mg/m’) per 10 minutes, The results test show in Fig.4.

l

Fig. 3. System of generator ozone by using the 2.45 GHz
microwave plasma

Fig. 4. Measure the value of ozone

Table I shows the experimental results. In time 10 minutes,
we can have created ozone 24.5 (mg/m’) in closed sytem.
And use power 850 watt. After the trial not have toxic
residue.

TABLE I Shows the volume ozone, aphid death rate.

Time(minute) Ozone (mg/m")
2 85
4 13.5
6 19
8 23
10 24.5

4. CONCLUSIONS

This paper present analysis and design of an ozone
generator system operating at high frequency by use
microwave plasma and the magnetron generator frequency

2.45 GHz, can be produced ozone very quickly and efficiently.

And energy saving.
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