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Abstract— This project deals with the design & analysis of 

the Microcontroller based Smart battery charger specifically 

designed for multimode operation to ensure no power cut. 

The main objective of this project is to provide uninterrupted 

power supply to a load by selecting the power supply from 

multiple sources such as Mains, Solar Power, Battery Bank 

and Generator automatically on the basis of their preference. 

The design and performance analysis of a power factor 

corrected (PFC), single switch forward buck converter 

proposes Smart Charger is carried out for low power battery 

charging applications. The main features of battery charger 

are low cost, fast charging, high power factor, high efficiency, 

minimum ripple and high reliability. The concept of this 

project is the combination of solar power inverter, wireless 

power transfer concept used for the generation of power and 

Internet of Things (IoT) based home automation system. The 

advantage of this project is to provide access to an everlasting 

and pollution free source of energy. This option is provide to 

use the system in two possible operating modes; the stand 

alone mode which is used to satisfy this needs, and the grid 

connected mode which used to sell electricity to utility when 

in excess; thus eliminating the need of battery storage. 
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I. INTRODUCTION 

The insistence for electricity is increasing day by day and 

frequent cuts are causing many problems in various areas like 

industries, hospitals and houses. The backup arrangement for 

power source is a must. We are facing many real time 

challenges in daily activities due to short electricity supply. 

Even after having electrification, solar panels and backup of 

different sources, simultaneous functioning of their 

operations and handling are herculean tasks. 

Out of these challenges, important one is availability 

of electricity which is variable and unreliable. These are 

economically not available for heavy load since there is a 

need of excess backup capacity. Also due to fluctuating 

weather conditions makes the system more vulnerable to 

power outage.  

In the current era compared to traditional 

incandescent, energy-efficient light bulbs such as halogen 

incandescent, compact fluorescent lamps (CFLs), and light 

emitting diodes (LEDs) have the following advantages: 

Typically use about 25%-80% less energy than traditional 

incandescent, saving your money and also Can last 3-25 times 

longer. This IOT based bulb can be controlled by WIFI using 

ESP8266 module and it can be easily charges through solar 

and AC. An IOT bulb is an internet-capable LED light bulb 

that allows lighting to be customized, scheduled and 

controlled remotely. The bulb is IoT based i.e. it operates on 

wi-fi; the battery used in the bulb is rechargeable which gets 

recharge by AC supply. In this we had added one more feature 

the battery can be also charged. Here the battery gets 

continuous charges from solar. However, this bulb has three 

modes: 

1) It can operate by AC supply with charging battery at off 

mode 

2) It can operate by connecting through Wi-Fi 

3) The battery continuous get charges by solar 

The total project consist of three circuits 

 Bulb circuit 

 3.3v voltage regulator circuit 

 Solar battery charger circuit 

Objective of this project is to combine the concept 

of solar power inverter, wireless power transfer concept used 

for the generation of power and Internet of Things (IoT) 

based home automation system.  

The proposed design concept is used to monitor and 

control electrical energy consuming devices like switches, 

bulb, in order to effectively balance energy generation and 

usage.  

The project aims at gathering the energy from 

renewable energy sources like sun and to effectively use the 

harvested energy for the benefit of mainly the remote villages 

(villagers) facing the serious power problems. 

II. AIM AND OBJECTIVE 

A. Aim of the Project: 

The aim is to modify a simple bulb to such a bulb which will 

continuously glow and does not depends on only one power 

supply. We worked upon IOT based bulb with solar charging. 

In this project the simple bulb is modified with the help of 

ESP8266 module. This bulb will get a power from either AC 

supply or solar system which will be stored in the battery. We 

make sure user will get full benefits of this product 

B. Objective of the Project: 

The main and operates in dual mode, supplying independent 

AC loads or the grid, while minimizing its cost and size. 

Objective of our project is to design and construct a system 

that produces electric energy. 

The system’s main properties are:- 

Manufacture of quality electricity from a replecable source to 

reduce dependence on fossil fuels and the associated 

emissions of pollutants.Reduce cost of energy consumption 

by being able connect  

1) Bulb can be operated through internet. 

2) The schematic of the IoT bulb in the proteus software and 

test of the remote user interface for the circuit. 

3) Integrate secondary source of power, in case absence of 

AC Supply. 

III. PROPOSED WORK 

In this project we are going to design multimode 

uninterrupted Led bulb, which is charge through AC current 

and DC current, this bulb can control through internet. 

LED lighting has recently been promoted as an 

emerging technology to replace incandescent and fluorescent 

lamps. This project targets the design methodology for LED 
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lighting systems that may be powered by weakly regulated 

power grids and AC current. The essence of the project is to 

highlight the advantageous features of properly designed 

LED systems as a new generation of smart loads that may 

adapt to possible voltage and power fluctuations due to the 

intermittent nature of renewable energy sources. 

Examples of applications being considered include 

public lighting systems such as road lighting. The prime 

objective is to reduce, as far as possible, the luminous flux 

variation in the presence of fluctuating mains voltage. The 

second objective is to adopt reliable lighting technology that 

has minimum maintenance requirements and long lifetime 

because public lighting may be subject to extreme weather 

conditions such as wide temperature changes and lightning. 

IV. BLOCK DIAGRAM  

The general purpose of bulb is only depend on the power 

supply. We are going to make the system that can 

continuously provide a power supply to the bulb without any 

stop. The system of bulb is given below in the figure. 

Fig.1 shows the main circuit of IOT bulb 

A. AC circuit 

 
The given diagram is a simple transformer less power supply. 

Here 225 K(2.2uF) 400 volts X rated capacitor is using for 

drop 230 volt AC. Resistor is the bleeder resistor that remove 

the stored current from the capacitor when the circuit is 

unplugged. 

For rectification, diodes used for rectification should 

have sufficient Peak inverse voltage (PIV). The peak inverse 

voltage is the maximum voltage a diode can resist when it is 

reverse biased. The diode 1N4007 has toleration of 1000 

volts. A full wave rectifier constituting D1 through D4 is used 

to rectify the low voltage AC from the capacitor. This 100uF 

capacitor act as a smoothing Capacitor and it transfigure full 

wave output of the rectifier into smooth and DC gives ripple 

free output. LED indicator is used as power on indicator. A 

significant voltage drop (about 2 volts) obtain across the LED 

when it passes forward current. A current limiting resistor 

330ohm is used to protect LED from excess current that is 

flowing through it. Hence, we get 5v dc output from AC 

circuit. 

 
This 5V is given to the positive terminal of LED plate and 

also given to the battery through schottkey diode 5819.When 

a current flows through the diode there is a small voltage drop 

across the diode terminals. In a Schottky diode the voltage 

drop normally ranges between 0.15 and 0.45volts. This lower 

voltage drop gives higher switching speed and better system 

efficiency. The another schottkey diode is connected negative 

terminal of battery and direct to the input of bridge rectifier. 

B. Transistor circuit 

The transistor D965 emitter is connected to the negative 

terminal of battery and switch and collector is given to the 

negative terminal of LED plate. The connection between 

transistor D965 and N2222 is work as a darlington transistor, 

that are connected to deliver a high current gain from a low 

base current. In this transistor, the emitter of the i/p transistor 

is connected to the o/p of the base of the transistor and the 

collectors of the transistor are conneced together. So, the i/p 

transistor amplifies the current even moreover amplifies by 

the o/p transistor.  

C. Connection of ESP8226 

 
The vcc and ch_pd pins in are short. The input voltage to esp 

is given from 3.3 voltage regulator circuit. The receiver(rxd) 

pin is given to the base of N2222 transistor. 

1) 5v to 3.3v Voltage Regulator Circuit 

 
Fig. 1: 
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The given fig, shows the circuit of 5v to 3.3v convertor, as 

the esp8226 required input voltage 3.3v. The input of this 

circuit is from battery i.e 5v and switch and output is given to 

the esp module. The LM2596 is voltage regulator ic .The 

circuit has adjustable output, so the ouput is set at 3.34 volt 

by adjusting the 10k pot. 

2) Solar charger circuit 

 
Fig. 2: 

The fig.2 shows the solar battery charger circuit using LM317 

ic. 

The LM317 has adjustable variable output 1.5v to 

12v. It has three terminals adjust, Vout and Vin. This circuit 

has zero battery discharge when sun is not shining. It has high 

dropout voltage for 6v application. The output current of 

circuit limited to 1.5A. 2k pot is used for voltage adjust.   

 

V. LITERATURE REVIEW 

Literature review is nothing but the study of the previously 

existing systems and also collection of the information 

needed to improve our task. It will be helpful to understand 

recent approaches, methods and also theories regarding the 

topic. It provides a new platform to develop our new ideas 

and concepts. There are several journal papers that have been 

published based on the smart lighting which is the hot topic 

in the current research. Efforts are made to improve the 

current approaches for the lighting system for better 

efficiency and low power consumption with IOT.  

[1] International Journal of Mechanical Engineering and 

Automation Multipurpose Table Lamp: A Functional 

Improvement of a Table Lamp. 

Himadri Sen Gupta, Labiba Noshin and Mst. Nazma Sultana 

Department of Industrial Engineering & Management, 

Khulna University of Engineering & Technology, Khulna 

9203, Bangladesh 

Corresponding author: Himadri Sen Gupta 

(himadrisengupta.himu@gmail.com) 

The main purpose of this paper is that in the world 

of modern technology, product development concept is being 

flourished day by day in order to achieve customer 

satisfaction. Multi feature products have brought a 

tremendous change in modern age. These products are not 

only a magnificent sign of improvement of product 

development but also a reliable medium to ease customer’s 

day to day life. Today, customers are more likely to have a 

product of multi feature elements along with its aesthetic 

look. Considering customers aspiration as a focal point, this 

paper will develop a concept of multipurpose table lamp. The 

improved table lamp will provide a facility of certain number 

of products. This paper shows the construction of a 

multipurpose table lamp by gathering knowledge from 

customers and expert consultations. Various product 

development tools have been used to implement the desired 

concepts. Finally an economic analysis has been shown to 

justify the feasibility of the product in production. 

[2] Sensor Based Smart Lighting: A Survey Vinutharani A1, 

C.K Vanamala2Sensor Based Smart Lighting: A Survey - 

IRJET 

https://www.irjet.net/archives/V3/i4/IRJET-V3I4560.pdf 

Here, this paper gives a review on a system to 

control LED lighting with low cost and low power wireless 

sensor network is to be proposed. This method requires the 

sensors along with zigbee which generates PWM signal to 

control the existing LED drivers and it reduces the power 

consumption of LED lighting. It also gives the idea to make 

use of the renewable energy sources to conserve the energy. 

VI. CONCLUSION 

The experimental results shows the developed charger is 

highly effective and meets the regulatory requirement of 

emission standards, since it has high power factor with low 

current harmonics. It also meets green product criteria as it 

gives priority to renewable energy source and charge battery 

bank to its utmost capacity by matching the charging current 

to change in impedance according to charging state. 

LED systems to be designed as smart loads that are 

adaptive to the power and voltage fluctuations of renewable 

energy systems. Since the power consumption of the LED 

systems under the design methodology will change with the 

power profile of the renewable energy source, it is an example 

of future smart load with load demand following the power 

generation. Therefore, it has the potential of reducing the 

energy storage requirements in future smart grids because of 

the reduction of power difference between the load demand 

and power generation. 
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