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Abstract - Nowadays, renewable energy sources are continuously increasing to reduce global warming. Since solar 

energy is abundantly available in India, the proposed model uses a photovoltaic (PV) system to generate dc input voltage 

applied to a system. Flyback inverters are gaining more popularity due to their simplicity, low cost, and high efficiency. 

To increase the use of flyback inverters, this research presents a novel method for implementing a photovoltaic-based 

closed-loop flyback inverter using an STM32F407VG digital controller in the wiajung platform. The system consists of a 

photovoltaic system, a flyback inverter, a proportional and integral (PI) feedback controller, and an STM32F407VG 

digital controller. A detailed control system is presented where the gate signal generated from the maximum power point 

tracking system controls the duty cycle of switching pulses applied to the MOSFET of the DC-DC converter and also 

ensures maximum utilization of the solar photovoltaic source. The PI controller produces the switching pulses for the 

flyback inverter by adjusting the inverter switches' duty cycle according to the inverter's output signal. The flyback 

inverter produces pure sinusoidal output voltage and current signals by adjusting the duty cycle according to the control 

signals generated through the STM32F407VG digital controller. The STM controller assures the sinusoidal output of the 

inverter even at lower solar radiation. The proposed model is developed in MATLAB/Simulink. A 300W digitally 

controlled flyback inverter prototype has been implemented using an STM32F407VG digital controller using the waijung 

blockset to verify the feasibility of the proposed scheme. 
 

Keywords - Flyback inverter, Maximum power point tracking (MPPT), Perturb and observe method(P&O), Photovoltaic 

(PV) system, Pulse width modulation (PWM).  

1. Introduction 
Over the past several years, the availability of limited 

non-renewable energy sources, climate change, and global 

warming have become critical issues worldwide.[1] 

According to the evidence from 21 European countries, it 

was found that the utilization of non-renewable energy 

sources also harms economic growth. [2-4] Fossil fuels 

contributed 73.5% of worldwide electricity production in 

2017. Conversely, renewable sources contributed only 

26.5%. [5, 12] Renewable energy sources such as solar, 

wind, and biomass are abundantly available worldwide 

and can reduce global warming. [6, 7] Developing 

countries should shift to renewable energy resources to 

reduce air pollution and protect the environment. [8-11] 

The sun being a constant energy source in most countries 

in the world, solar energy can be used as a renewable 

energy source for most applications. [8] Efficient use of 

solar energy under changing weather conditions is one of 

the significant challenges worldwide. Accordingly, a solar 

photovoltaic (SPV)-based system is implemented in this 

research work. 

 

Due to the advantages of the flyback inverter like 

simplicity, low cost, and high efficiency, it is gaining more 

popularity currently. A review of the flyback inverter 

follows. A single-phase grid-connected system using a 

DC/DC flyback converter with a proportional-integral (PI) 

controller, a single-phase full-bridge inverter with a 

sinusoidal pulse width modulation (SPWM) switching 

technique, and a phase lock-loop (PLL) is implemented in 

MATLAB to reduce the total harmonic distortion from 

52.45 % to 1.82%. [13] The flyback microinverter is 

designed in MATLAB Simulink with an H5 inverter 

controlled sinusoidal pulse width modulation (SPWM) 

with a PI controller. 2.59% THD is obtained with 94.08% 

efficiency. [14] An MPPT-based grid-connected 

photovoltaic system using a flyback converter is 

implemented in [15]. The output voltage and current 

waveform are produced with THD at 1.60% and 1.26%, 

respectively. A new switched-capacitor nine-level inverter 

based on a flyback DC-DC converter is presented to 

reduce the number of switches, diodes, and required 

https://www.internationaljournalssrg.org/
http://creativecommons.org/licenses/by-nc-nd/4.0/
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Abstract 

Research and development activities in improved high-strength steels have been motivated by 

expanding sectors including the automobile industry. As customers have sought for goods that 

better satisfy their demands in terms of fuel economy, vehicle performance, and vehicle 

safety, competition between the steel and low-density metal industries has heated up in recent 

decades. Development of ultra-high strength steel to address these issues has quickened in 

recent years . Sheet metal joints are often welded using resistance spot welding in the 

aerospace, automotive, and shipbuilding sectors. The welding process is very sensitive to 

factors like welding current, welding time, electrode force, etc. The topic of this paper is the 

influence of various factors on mechanical qualities. We look at how different welding 

settings affect the final joint strength. Characteristics of stainless steel joints welded with the 

same grade of stainless steel are analyzed, as are the findings from the vast majority of 

research that have investigated spot welding techniques. We also talk about how welding 

conditions affect the final product's quality.. 

Keywords—Resistance Spot Welding, AHSS, Mechanical Characterization.  

1. Introduction 

Modern materials, such as ultra-high strength steels, have received fresh attention as 

businesses have grown. The steel and low-density metal industries have been engaged in a 

heated battle over the last decade to keep up with the increasing demand for passenger safety, 

vehicle performance, and fuel efficiency. Advanced High Strength Steels (AHSS) are being 

quickly developed by the steel industry as a response to rising concerns [1]. These steels have 

improved formability and crashworthiness above typical steel grades. Dual phase steels (DP), 

transformation-induced plasticity (TRIP), and mixed-phase steels make up a subset of 

advanced high-strength steels (AHSS). These steel types maintain strict safety standards while 

facilitating the production of lighter vehicles with more economy, less emissions, and greater 

range in the case of electric vehicles. To facilitate stamping and stamping procedures, the 

thickness must be lowered while the material's malleability is maintained. This results in a 

cheaper end product. These characteristics may be attained by striking a balance between 

rigidity and adaptability. AHSS, including duplex, multiphase, transformation-induced 

plasticity, and martensite steels, may now be used in industry because to improvements in 

both method and standard apparatus. It is important to stress the advantages of the RSW 
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Highlights

• Utilized a modified rotating packed disc bioreactor for azo dye degradation

• Mixed white rot fungal culture demonstrates first order reaction for

degradation.

• The treated wastewater reused to produce melanin pigment

Abstract

Reactive azo dyes are toxic and carcinogenic. In this study, mixed cultures of white-rot fungi (WRF) are used to treat

synthetic reactive black 5 (RB-5) wastewater in a modified rotating packed disc bioreactor (RPDB). The continuous

degradation studies were carried out for 25 days under the influence of the recycle stream in which 3665 L of synthetic

effluent was treated. The dye wastewater was completely decolorized with more than 93 % chemical oxygen demand

(COD) reduction using the mixed fungal culture. During the continuous operation, the COD of influent reduced more

than 85 % for successive 25 days of continuous operation at hydraulic retention time of 10.8 h. The dry biomass loading

was about 0.14 g/g GAC at the end of the continuous process. The rate of COD removal followed first order kinetics with

a rate constant of 0.026 per hour. The treated water was reused to produce melanin from microbial culture.
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