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Abstract— Ozone is one of the best oxidizing agents and it leaves no harmful residue behind. This paper deals with the generation of Ozone by using high voltage (up to 3kv) and high frequency (up to 40KHz). Earlier we used to generate the ozone by applying less voltage and low frequency which causes efficiency loss, poor power factor and switching loss. We are using soft switching technology to overcome all of this causes. Therefore, in this paper we are using the power electronics in the inverter resonant circuit to produce alternating current with a high frequency(40KHz). 
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I. INTRODUCTION
Ozone is utilised in water purifiers, air purifiers, and disinfectants. As a result, we are able to produce ozone both naturally and artificially. Since we could not naturally produce as much ozone as we required, we are now creating ozone artificially utilising the Corona discharge method. In this case, high voltage is used to supply oxygen between the two electrodes [1-4]. Ozone is produced as a result of the high voltage being produced by a step-up transformer from the 230V, 50Hz supply power. With the aid of an unregulated rectifier, the ac supply is transformed into dc. The high frequency inverter then transforms the dc into high frequency ac, which is then given to the step-up transformer. A 3KV output is produced from a 230V input using a step-up transformer. Thus, very high voltage is given to the Ozone Chamber [5-7]. Benefits of using high frequency include improving the power density delivered to the ozoniser electrode surface, which improves ozone production for a given surface area while lowering the required peak voltage [8]. This research focuses on the analysis of a parallel resonant inverter-based high frequency, high voltage power supply for an ozone generating system. By adjusting the switching frequency and modulation index of the inverter, the suggested system can alter the amount of ozone gas produced. Due to extremely high frequency (40 kHz), ozone is created artificially. thus, the high frequency results in increasing the density applied to the ozoniser electrode chamber surface and it increases in ozone production for a given surface.



synthesis of ozone to occur more smoothly and effectively by making the chamber suitable and effective enough. The current research is concentrated on the creation of a power supply converter with improved efficiency and the desired ozone production, as well as the prototype design of a model. Improvement of the supply power factor is another area of focus [8–9].



II. BLOCK DIAGRAM OF OZONE GENERATOR

The AC supply is converted into DC with a help of an uncontrolled rectifier. The high frequency inverter converts the DC to high frequency AC and fed it to the step-up transformer. The step-up transformer gives 230V input to 3Kv output. Thus, very high voltage is given to the Ozone chamber. The block diagram is demonstrated in Fig.1
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               Fig.1 Block diagram of Ozone Generator



III. METHOD TO GENERATE OZONE


There are many ways to produce ozone, but we choose the Corona discharge method since it is both affordable and effective [7]. This approach involves passing oxygen gas between two electrodes. The oxygen molecule is changed into ozone as a result of a high voltage of up to 3kV being transmitted between the two dielectrics. The equation 3O2+energy=2O3 describes the ozone reaction. This process is mostly employed in industrial production. Ozone is produced from electrical discharge; the large amount of ozone is produced during lightening during a thunderstorm. Thus, we can say that this is the reason why we get a fresh smell after a thunderstorm.
The oxygen gas supplied to the ozone chamber determines how much ozone is created in each ozonator. The ratio of gas flow rate to ozone concentration is direct. The quality of the oxygen gas affects the concentration of ozone. Thus, ozone is created from the oxygen molecule.


[image: ]Fig.2 Ozone Chamber Model



IV. PWM CONTROLLER DESIGN

IC 4047 is one of the popular ICs due to its low power consumption. This function offers both monotonic (one-shot) and sustained (free) modes. It has a wide input voltage range (3V to 17V), DC current input up to ±10mA and a high operating temperature range of -53°C to +122°C. Here IC is used to generate square and sine waves. It only requires a few resistors and capacitors. This IC can be used to generate clock pulses for various applications. This IC is mainly used in inverter circuits that generate alternating current from direct current. Applications of this IC include frequency separator, timing circuits, time delay applications, packet detection, frequency multiplication and frequency division. The following detail of IC is shown in Fig. 3 which describes the control unit of the model.
.
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                           Fig.3 PWM Controller Design

The formula for finding the value of frequency of Square Wave is given below:
f = 1 / 8.8RC
f=40 KHz
So, the resistance is:   R= 1 / 8.8*40,000*0.001*10-6
R=2.840 kilo ohm selected 2.8k ohm


V. STEP-UP TRANSFORMER DESIGN

Primary voltage (V1) = 220 v
Secondary voltage (V2) = 3000 v
Assumed 1volt =2 turns
So primary turns (N1) = 440 turns
Secondary turns (N2) = V2/V1*N1
                                       = 3000/220*440
                                 N2 = 6000 turns

Transformer ratio (K) = 1:13


VI. PWM CONTROL TO GENERATE HIGH FREQUENCY

Pulse Width Modulation is referred to as PWM. The PWM charge controller can be thought of as a switch that connects the batteries. It is simple to swiftly turn on and off the switch. As a result, the battery can be charged with the necessary voltage. The charging current slowly drops as the battery charges. The series resonant inverter circuit and the model of the rectifier component combine to generate the systematic circuit. The power value and same main circuit construction allow for the employment of the same technique in another main circuit. As needed, we can additionally use a variety of performance, preservation, and design options. In this article, In this article, PWM control mode is utilised. PWM control mode is a modulation method that creates pulses with varied widths to regulate an analogue input signal's amplitude. Phase shift pulse width modulation and frequency modulation, which may achieve high efficiency and desired frequency, are advantages of the modulation system. Many ozone generator systems today use the PWM control approach. The power supply is not compact because there is a huge transformer present, which has an impact on the system's performance. In Fig. 4 below, a quick model for achieving the frequency duty cycle is presented.

 
VII.  SIMULATION MODEL

[image: ] 

                   Fig.4 Simulation of main circuit

We can comprehend the effects of changing the frequency and duty cycle on the output waveform by modifying the duty cycle and frequency. The values can be obtained based on our needs.  We must run the simulation in order to arrive at the necessary solution. The simulation's input is a single-phase 220V, 50Hz AC signal, and its output frequency is 44 kHz with a 50% duty cycle. After assessing and comparing the results of numerous studies, the output result provides us with the variances of various duty cycle studies, allowing us to deliver a systematic desired value.
By looking at the sine waveform of the frequency, we may measure it using an oscilloscope. The simulation's detailed result is displayed in Fig 5. A voltage vs. time graph is created, and the frequency is calculated by measuring one cycle. waveform (T2-T1).

VIII. OUTPUT WAVEFORM
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           Fig.5 Frequency output of the ozone generator

As of now many Ozone generator power uses phase shifted PWM control as its main power of functional unit. As it results in changing the desired duty cycle model to get the required frequency in PWM by reducing the poor power factor and it also decreases the transformer loss. Thus, it gives us the abstract assist in controlling of the frequency of the given model.


 
IX.   THEORITICAL ANALYSIS 


This study, which provides a complete picture of the entire load analysis, represents the numerous methods for ozone formation and various forms of power supply. For this investigation, a typical power supply's PWM inverter-based power source was used. The operation of traditional PWM inverters, calculations for the design of high-frequency transformers, electrode structure, modelling results, and experimental data are all provided in this chapter. Therefore, the transformer side of the rectifier inverter is the final output of the sinusoidal voltage, so connect it with the sinusoidal voltage source as the input and primary side in the load equivalent model, which is frequently used to design the load circuit. The load of the LC resonant circuit is connected to the transformer's winding side.

From them, the inductance L is calculated according to the resonance conditions. The calculation process is as follows.
To get the theoretical output we first need to find the inductance value for the given frequency to estimate the required output.

It is known that the capacitance of the three capacitors is C1 
= 8000μF; C2 = 0.05799nF and C3 =0.125nF.  The calculate inductance value is L=0.273H for 40Khz
Therefore, 
C = 0.0579nF

X. PROTOTYPE HARDWARE
The hardware model of ozone generator is demonstrated in Fig.6 which concludes us to an analysis that we can generate ozone artificially by applying high voltage of 3kv and a frequency of 40Khz. The electric discharge or spark will create the ozone. The spark will split the oxygen molecule found in air into oxygen. Thus, oxygen atoms will form O3 due to the presence of high energy. In this the electric discharge will happen inside the corona chamber and it will split the oxygen molecule to form ozone. The di-electric is used to spread the flow of electrons depending upon the flow of oxygen and voltage across the chamber.

[image: ]
               Fig.6 Hardware Model



XI. CONCLUSION 


This study produced an ozone production resonant frequency charger. Ozone was specifically employed to purify the air. The development of high voltage, high frequency inverters for increased ozone production was the main emphasis of this article. The duty cycle of the inverter was controlled by a PWM controller in order to change the output frequency as needed. In addition, LC circuitry was employed to create sinusoidal output waveforms and soft switching. Software called MULTISIM was used to run the simulation. The systematic component is examined to arrive at the appropriate frequency value. The switching losses and low power factor can be controlled with a high frequency, which improves the system's performance and stability. Ozone is produced artificially and employed in a variety of sectors, including water and air treatment. the potential for future research in the area. Designing an interleaved boost converter-based power supply for a high-capacity ozone generating system can be one of the important research. The supply voltage will be kept constant, which has the additional benefit of increasing efficiency and lowering the required peak voltage. As a result, producing additional ozone is simple, which increases system stability.
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