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ABSTRACT - Clean and renewable power generation techniques are now required due to the growing
demand for electrical energy and the depletion of traditional energy sources. In order to produce
consistent and dependable electricity, this research proposes a hybrid power generation system that
combines wind and sun photovoltaic energy. A charge controller is used to mix the energy from both
sources, which is then stored in batteries for continuous delivery.

The suggested approach lessens reliance on fossil fuels while increasing sustainability, efficiency, and
dependability. An application of a wind-solar hybrid power generating system controlled by a single-
chip microcomputer is covered in this study, along with the design of the system's operation scheme.
The experimental findings demonstrate that, in comparison to the traditional design, this type of power
generation system and its operating scheme are superior.

An average solar irradiance of 5.68KW/m2 /day and wind speed of 12.9mph is available over the parts
of Kerala. The average temperature range in the parts of Kerala is 28°C since it is located in between
Tropic of Cancer and Equator. Standalone models for a PV and wind is also simulated. The hybrid
model consists of solar panels, (P&0O) MPPT, boost converter, inverter, wind turbine, PMSG generator
all connected to a grid. Under different irradiance and temperature conditions the PV model is
simulated, and output is observed. The hybrid model is simulated, and the Matlab results are analyzed

l. INTRODUCTION

The demand for electrical energy is rising quickly as a result of both home and industrial expansion.
Traditional sources, like coal and diesel, are scarce and pollute the environment. When used separately,
renewable energy sources like wind and solar are plentiful and clean, but they are sporadic. A hybrid
system can guarantee continuous generation and improved use of the resources that are available by
integrating both sources.

The UAV's conventional power source is its internal batteries. The UAV's endurance time and effective
flying are limited since it must conclude its flight mission before the batteries run out in order to
guarantee that it takes off and lands inside the monitoring area. An excessive number of batteries will



Innovative Journal for Opportunities and Development in Science & Technology,
= Volume 6, Issue 3, Feb. 2026
Paper Id: —1J2025V613 -09 A-F

ISSN 2582-6026
makeaircraft, which reduces the UAV's flying efficiency.Therefore, there is a wide market potential for t
he design of a simple structure, smooth operation, high efficiency of work and operation, energy conserv
ation and environmental protection, and a quick and easy UAV method utilized to solve many weakness
es in the current technology.

1.1 Problem Identification

The conventional energy sources are being depleted and causing severe negative impacts to the
ecosystem thus exploiting the future needs. Renewable energy plays a vital role in sustaining these
conventional sources. The renewable energy is abundantly available in the nature but without proper
control and incorporation these resources cannot be used for power generation. The nonconventional
energy sources are based on the weather conditions. Depending upon a single source of energy for
power generation causes several limitations in the performances. Main drawback on depending on a
single source of energy is the unstable operation caused due to inaccessibility and climatic variations.
Solar and wind has high potential and is available in plenty in the atmosphere but due to variation in
weather, this hybrid power generation system faces the issue of improper and unstable utilization of the
accessible sources. Other challenge faced in integrating a renewable energy source for power generation
is power quality issues like voltage sag, voltage dip, harmonics, power fluctuations, transients etc.
(Aggarwal and Nijhawan 2016)

1.2 Objective of the Paper
The primary objective of the project is to utilize the available renewable energy in the nature without
causing any harmful effects to the human lives and environment. The main objectives of the project
include: i. To conduct a feasible analysis of the solar and wind availability in nature to develop an
alternative solution to the existing power generation system. ii. To develop a grid connected hybrid solar
and wind model using a Matlab/Simulink. iii. To utilize the maximum available energy for the power
generation using controlling techniques.
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1. OVERALL SCHEME DESIGN

Solar panels, a wind turbine, a charge controller, a battery bank, an inverter, and a load make up the
hybrid system. While wind turbines generate energy when wind is available, solar panels generate
power during the day. The battery is charged by both sources via a controller that controls the voltage
and current levels.

A UAV with a wind-solar complementary power generating system—which consists of a battery pack
mounted to the UAV—is the subject of the utility model.

The Wires are used to connect the battery pack to a power adapter, which is then connected to solar
panels and wind power producing equipment, respectively [1].

To produce power, photovoltaic or photothermal conversion solar panels are utilized. 12V solar panels
are used by each solar panel. Windmill blades power the wind power generation apparatus, which
produces electricity. Every wind power generator uses a 12V wind power generator. Three-second smart
lithium batteries were used. The upper lighting position of the structure is equipped with solar panels.
either the bottom portion of the power wing or the upper portion of the UAV frame [2].

Installing solar panels on the upper portion of the UAV frame, the casing, the power wing, or the horizo
ntal tail wing is the general operating procedure.To extend the endurance of the UAV, wind power gener
ation devices can be installed on the upper portion of the UAV frame or the lower portion of the power
wing. The energy produced by the solar panels and wind power generation devices is then fed back to
the storage battery via the power adapter.

. 12V POWER ADAPTER DESIGN

The UAV's power supply has unique chargers, such as input DC 15V/800mA and output DC
11.1V/800mA, thus adding a 12V power adapter is all that is required for the wind-solar complementary
power generation. To minimize the weight, a straightforward adaptor is selected. The following is the
schematic diagram: Design of the Main Circuit
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Fig. 1.Principle diagram of main circuit Control Circuit Design
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Fig .2.Control circuit schematic diagram

IV. METHODOLOGY

The hybrid system consists of solar panels, a wind turbine, charge controller, battery bank, inverter, and
load. Solar panels generate power during daytime while the wind turbine produces energy when wind is
available. Both sources charge the battery through a controller which manages voltage and current
levels.

Solar and wind energy are converted into electrical energy. The charge controller regulates charging of
the battery and prevents overcharging. Stored energy is converted into AC using an inverter to supply
loads. When one source is unavailable, the other continues generation ensuring uninterrupted supply

4.1 DC-DC CONVERTERS

A DC-DC converter is a power electronic device used to produce a regulated output by converting the
voltage from one level to the other. The switched mode converters store the energy and converts this
energy on a periodic basis and uses as the output at a different voltage level. This mode of converters is
having higher efficiency in power conversion, since the switching frequency is higher there is minimal
losses and due to storing of energy in the devices switching regulators can transform the voltages to be
higher than the input or lower than the input. Different types of switching modes DC-DC converters
used are boost converters, buck converters and buck-boost converters. These converter circuits include a
power switch, diode, inductor and capacitor to transfer energy to output from the input.(Hart 2010,
Nptel.ac.in 2018)
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Fig 3..- Closed and Open Mode of a Switch(Hart 2010)

4.2 Boost Converter

The boost converter is also termed as step up converter. In a DC-DC boost converter the output
voltage will be higher than the input voltage. In a transformer the voltage is stepped up from low
level voltage to high level which is same as the step up in converters. With the law of conversion
of energy, the input power(Pin) must be equal to output power(Pout). Therefore, the output voltage
from the boost converters will be higher than input voltage which results in a decrease in the output
current whereas the input current will be higher.(Hart 2010, Ecetutorials.com 2018)

V. HARDWARE REQUIREMENTS & SOFTWARE REQUIREMENTS

* Solar Panel

* Wind Turbine Generator

* Charge Controller

* Battery Bank

* Inverter

* Microcontroller (optional for monitoring)
* Arduino IDE

* Embedded C/C++

* Monitoring dashboard (optional IoT platform
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VIl. CONCLUSION

The hybrid solar-wind power generation system provides an efficient and reliable solution for
sustainable energy production. By combining two renewable sources, the system ensures continuous
power, reduces fossil fuel dependence, and supports green energy initiatives.

In summary, the UAV wind-solar hybrid power generation system based on the AT89s51 single-chip
microcomputer designed as the main control system. The system operation scheme has greatly improved
the system function and leaving room for the future development of the traditional 220V charging. At
the same time, the design minimizes the size and reduces the weight of the drone, enhancing the
flexibility of the drone and meeting the basic needs of the drone power control. This design has a good
application prospect.Generation of power from single source of renewable energy cannot meet the load
demands therefore, hybrid PV-Wind model is proposed to compensate the effects of environmental
factors and climatic variations of the resources affecting the continuous operation of power generation.
For efficient tracking of solar energy Perturb and Observe(P&O) MPPT technique is used and a boost
converter is used to eliminate fluctuations at the Inverter to convert to AC power. Wind energy system
with permanent magnet synchronous generator produces sinusoidal AC power. The two energy sources
are combined to power the grid to meet the demands.
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