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I. INTRODUCTION 

The majority of the economic activities that take 

place around the country are powered mostly by 

electricity. The industrial sector, the residential 

zone, the commercial sectors, and the agricultural 

areas make up Bangladesh's four main energy 

consumers [1]. The entire installed capacity of 

electricity generation was 22,066 MW during the 

fiscal year 2021-22 (up to January 2022), making 

the total installed capacity of 25,284 MW which 

includes both captive and renewable energy [2-4]. 

At the moment, Bangladesh is in the process of 

beginning work on the “Rooppur Nuclear Power 

Plant”, which will have an output of 2.4 gigawatts 

(GW) and is scheduled to begin operations in 2023. 

To maintain its current rate of economic expansion 

of more than 7 percent through the year 2030, it is 

anticipated that Bangladesh will require 34,000 

MW of additional electrical capacity [5]. According 

to the Bangladesh Power Development Board, as of  

 

 

 

 

 

 

 

 

 

 

July 2020, 96.20 percent of the population had 

access to electrical power, but the facility to use it 

around the clock was not available. On the other 

hand, estimates place Bangladesh's annual energy 

usage at a relatively modest level. In addition, rural 

areas lack even the most basic electricity facilities, 

whereas urban areas have access to them for the 

majority of the day. More people are being harmed 

in the rural areas. 

High system losses, low plant efficiency, 

electricity theft, delays in the completion of new 

plants, blackouts, inconsistent power supply, and 

shortages of cash for power plant maintenance are 

some of the issues that plague Bangladesh's electric 

power sector. In general, throughout the course of 

the past decade, the generation plants of the country 

have been unable to satisfy the demand of the 

system. People who struggle with their vision 

would unquestionably benefit from well-lit streets 

since not only would this help cut down on the 
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Abstract: 
 
            The world is moving towards green and sustainable energy. Thus, the current state of the art is renewable energy. 

Solar energy can be regarded as the most important renewable energy source for Bangladesh because we have sunshine and 

dry weather throughout the entire year. Street lighting is a vital public utility that offers pedestrians and other nighttime 

travellers with a safer environment. The electrical energy consumed by street lighting is a significant portion of the total 

energy consumed. The proper utilization of street lighting is a preventive measure that gives economic and social benefits to 

the populace. In many places of developing nations, there is a lack of adequate street lighting due to a lack of financial 
resources. Therefore, saving energy in street lighting is crucial for total energy savings. In several instances, it is known that 

street illumination levels are high. In case of low traffic volumes, the lighting settings are excessive and might be adjusted so 

that energy savings can be made. Solar street light cost comparisons between the traditional system and the auto intensity 

control system have been examined. It saved approximately 40 percent of electricity per street light. Therefore, around the 

world if we implement this notion then it will minimize the energy crisis to a higher extent. 
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frequency of car accidents, but it would also make 

it easier to see [6]. These are the kind of individuals 

who find it challenging to leave their homes during 

the nighttime hours. One example of this kind of 

solution is solar-powered urban LED street lighting. 

Solar-powered LED lights typically come equipped 

with rechargeable batteries in addition to being 

powered by photovoltaic panels. These photovoltaic 

panels contribute to the process of recharging the 

batteries throughout the day, and then at night, they 

power the LED bulbs to ensure that there is 

adequate illumination [7-8]. An excessive amount 

of lighting might also cause issues. It is possible to 

alter the lighting in order to reduce the likelihood of 

accidents happening. 

But before it is done, we should always make 

sure that we conduct a thorough analysis of the area 

and the typical traffic there. In addition, the 

advantages of LED are expected to replace 

traditional street lamps such as the incandescent 

lamp, fluorescent lamp, and High pressure Sodium 

lamp. As a result, LED is regarded as a potential 

solution for the modern street lighting system due 

to its behavior and advantages. Different types of 

light technology are utilized in lighting design 

based on their luminous efficiency; LED is seen as 

a viable answer to current lighting design based on 

their luminous efficiency. Solar LEDs are designed 

to automatically turn on and off based on the 

quantity of light in their surroundings, making them 

a cost-effective and energy-efficient lighting 

solution [8].  The lights are incredibly efficient 

while also being very easy to maintain. The lack of 

adequate illumination on public streets must not be 

neglected because it can result in the loss of lives as 

well as property. 

It is important for metropolitan areas to have 

high-quality street lights since they not only make 

the area safer, but they also have a significant 

bearing on the quality of life in these regions. We 

could save a significant amount of electricity if our 

street lights had an automatic intensity control. Due 

to their low energy usage and long lifespan, LED 

lights represent the future of lighting. LED lights 

are quickly replacing traditional lights all over the 

world due to their low energy consumption and 

long life [7-10]. As a result, we made use of LEDs 

so that we could regulate the amount of light. Solar 

energy is most beneficial for things like solar street 

lights, solar-powered automatic irrigation systems, 

and the lighting of traffic intersections, among other 

things. 

The remaining parts of the paper are structured 

as described below. The System Design is broken 

down in detail in Section II of the document. The 

sections that detail the working principle as well as 

the outcomes and cost analysis are sections III and 

IV, respectively. In the final section, "Section V," 

concluding thoughts and recommendations for 

further research are offered. 

II. SYSTEM DESIGN 

In most cases, the illumination of the roadways 

is initiated in the evening and is maintained until 

the next morning. Because of this, the lights will 

constantly be shining at their brightest level, which 

could lead to an unnecessary consumption of 

electrical power. However, by utilizing the auto 

intensity control of street lightsemploying an 

Arduino project, it is possible to regulate the 

intensity according to the surrounding lighting 

circumstances [9]. LEDs are utilized for street 

lighting because they save power in addition to 

their other benefits. During the day, the solar panel 

will convert sunlight into power that will be used to 

charge the battery. A charge controller is in charge 

of regulating how quickly the battery is charged. 

The operation of the LED bulb is managed by a 

control circuit, which does so with the help of 

several sensors (such a Light Dependent Resistor, 

for example) (LDR) [10-12]. All of these parts are 

going to be mounted on a pole in the manner 

depicted in figure 1. 

In order to reduce the likelihood that the solar 

panels would be shaded in any way, they have been 

put as high up on the pole as possible. Crystalline 

solar panels are extremely widespread since they 

have reached a mature stage in terms of both their 

technology and their cost. Mono-crystalline solar 

panels are preferred in street light applications even 

though poly-crystalline solar panels are less 

expensive than mono-crystalline solar panels. This 

is because mono-crystalline solar panels are smaller 

than poly-crystalline solar panels due to their higher 

efficiency [13-14]. This makes the design for the 

pole easier and less expensive as well. 
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Figure 1: Solar Street Light 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: The Basic block diagram for auto 

intensity control of solar street lights. 

 

Charge controllers are the apparatuses used to 

govern the battery charging process [15-17]. Charge 

controllers take the varying voltage and current 

from solar panels and adjust it to meet the safety 

standards of the batteries. This is necessary since 

the output from the solar panels is not constant and 

must be adjusted. Charge controllers' primary roles 

are to prevent an excessive amount of electricity 

from being drawn from batteries by solar panels, as 

well as an excessive amount of electricity being 

drawn from batteries by the load, and to manage the 

functionalities of the load. Charge controllers are 

essentially DC-DC converters, and the PWM 

approach is the recommended scheme for 

regulating the switches on the charge controller [17-

20]. 

 
III. WORKING PRINCIPLE 

When the switch is in the ON position, the solar 

panel will produce a maximum of 12 volts when 

exposed to direct sunshine. And when the solar 

panel is in an OFF status (when there is no 

sunshine), we will get 0 volts. What voltages we get 

will be determined by the amount of sunshine that 

we receive. To begin, let's assume that the solar 

panels provide a voltage of 12 volts. According to 

the diagram of the circuit, the 12v will travel via the 

first path. In this circuit, you'll find a diode labeled 

D3. Because of the properties of diodes, we are 

aware that each diode will result in a 0.7v loss. 

Therefore, we currently have 11.3v in this path, and 

it will be 11.3v everywhere else along this wire. 

Now that we have seen what would occur in the 

second circuit, we can see that 12 volts will flow 

while 0.7 volts will drop in the diode D1. Then 0.7v 

drop in diode D5 and .07 drops in D2. Therefore, 

we obtain 9.9v from this branch, but this voltage is 

low in comparison to the voltage provided by the 

first branch. 

Now, according to the properties of diodes, we 

are aware that if there is a low voltage flow in the 

anode side and high voltages flow in the cathode 

side, then it will be reverse bias and the diode will 

be open. As a result, there won't be any current 

flowing from the second branch, and instead, it will 

all flow through the first path. After that, the current 

goes through the regulator, which keeps the system 

operational. In addition to this, because we obtain 

10.6v over the battery, the 8v battery will be able to 

charge with relative ease. Because the current from 

the solar panel has to travel through two diodes 

before it can charge the battery, the voltage can't be 

lower than 9.4 volts because the voltage will drop 

by 0.7 volts at each diode. 

Now when the switch is turned off or nighttime 

conditions are present, 0 volts will flow between the 

diodes D1 and D5, and the switch will 

automatically open so that no voltage will flow 

through it. After then, 8 volts will flow from the 
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battery, and as it travels through the diode D2, it 

will lose 0.7 volts, giving us 7.3 volts along this 

path. Also, the first path will be reverse biased, 

which will prevent any voltage from flowing 

towards it. This 7.3 volt voltage is reduced to 5 

volts as it travels through the voltage regulator. The 

microcontroller was then put into operation. In 

parallel with the zener diode R1 and connected to 

the LED-RED is the zener diode that is situated 

across the battery. While an LED operates at 

approximately 2 volts, the zener diode operates at 7 

volts. Therefore, it needs to be close to 9 volts in 

order to shine. We get 10.5 volts from the solar 

panel when it is connected in close circuit. Despite 

the fact that it will cause a 0.7v drop in D1, it will 

still receive 9.8v via this wire, allowing it to readily 

shine the LED light. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The voltage regulator 7805 is only able to detect 

voltages between 7 and 24 volts, and it converts 

these readings to 5 volts in order to power the 

controller. The capacitors, which are connected, 

work to smooth out the voltage fluctuations. Two 

resistances, R2 and R3, are responsible for 

determining whether it is day or night. If the 

voltage is less than five volts, it will be night, and if 

it is greater than five volts, it will be day. The 

microcontroller was responsible for initialization.  

Now, moving on to the lamp post sensor 1, the 

R5 resistance has one side coupled with the 5v 

output from the regulator, while the other side is 

connected to the anode side of the IR LED. The 

cathode is linked to the ground connection of this 

device. Within, there is a variable resistance RV2 

with a value of 100k, one side of which is 

connected to Vcc, and the other side of which is 

connected to the anode side of the photo diode D8.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Circuit diagram for auto intensity control of solar street lights. 
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The photodiode's cathode is linked to the 

grounding terminal of the circuit. There is a wire 

that is connected between the resistor and the photo 

diode, and it goes to the A3 pin on the 

microcontroller. Lamppost sensors 2 and 3 have 

their wiring setup identical to that of sensor 1. 

When things like cars, people, and other items pass 

by an infrared LED, the LED will reflect a light 

onto the sensor when it detects the object. The 

amount of light that is reflected determines the 

voltage of the lights. When an object is moving 

through it, the lights shine, and when the thing is 

moved on, the lights turn off one at a time. 

We cut a minute and a half into three 10-second 

segments for the nighttime schedule. Now in the 

lamp post, there will be a 5 volt supply for the first 

ten seconds, and then all of the lights will be on. It 

would just be 0 volts and 5 volts. Under typical 

circumstances, one light on each lamp post received 

a supply of 5 volts, while the other two lights 

received no voltage. The other two lights get a 

supply of 5 volts when there is an object, and those 

lights are shining. In a similar manner, when things 

are passed in front of these two lights, they receive 

0v supplies, and as a result, they turn off. 

 
IV. RESULTS AND COST ANALYSIS 

In this part of the guide, we will compute the 

charging and discharging values of the battery. Our 

research demonstrates that utilizing this method can 

result in significant monetary and energy cost 

savings. In the following data table, we provide a 

concise explanation of the calculation. 

 
Table 1: Charging Value values of our battery 

 

Time Vpanel(V) VBattery(V) I (mA) 

10 am 10.815 9.345 194.25 

11 am 12.138 10.668 202.65 

12 pm 11.8965 10.4265 200.55 

1 pm 12.936 11.466 214.2 

2 pm 12.873 11.403 211.05 

3 pm 10.92 9.45 196.35 

4 pm 10.416 8.946 183.75 

Average 11.7135 10.2435 200.4 

 

Battery Rating =1.25 A 

Average Charging Current, I=200.4 mA 

So, required hour to charge = 1.25A/0.2004A 

= 6.24 Hours. 
 

Table 2: Discharging Value values of our battery 
 

VBattery (V) I (mV) 

 3lights on 2lights on 1lights on 

8 166.95 159.6 152.985 

8 168 160.65 153.3 

8 166.635 160.125 152.46 

8 165.9 161.175 152.25 

8 165.69 161.385 153.51 

8 165.9 159.81 152.145 

8 165.375 159.285 152.46 

Average 166.35 160.29 152.73 

 

The required hours to discharge the battery: 

Case 1: 1 light ON = 1.25A/0. 15273A= 8.25 hr 

Case 2: 2 lights ON = 1.25A/0.16029A= 7.86 hr 

Case 3: 3 lights ON= 1.25A/0.16635A= 7.57 hr 

 

A. Cost Allocation 

The planning and construction of the entire 

system involves the following components: solar 

panels, LED lights, rechargeable batteries, 

controllers, poles, and cables to connect them. One 

of the most important components of a solar street 

light is the solar panel, often known as the 

photovoltaic cell. Solar panels convert the light 

energy from the sun into electricity, which can then 

be put to use in a variety of contexts. This 

electricity can be used to power a variety of devices. 

LEDs are employed in current street lights because 

they allow for a brighter light to be produced while 

consuming less energy [7-9]. The LED fixture's 

consumption of energy is lower than that of the 

high-pressure sodium fixture, which is the kind of 

fixture that is typically utilized in conventional 

street lights. Solar-powered LED streetlights 

typically make use of a rechargeable battery [21-24]. 

This battery is responsible for storing the electricity 

that is produced by the solar panel during the 

sunrise so that it may be used during the sunset [25]. 

A controller is a highly important component of a 

solar street light since it is the component that 

decides whether the lighting and charging functions 
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are active or inactive by means of a switch. The 

price list for an important component of this project 

can be seen further down. 

 
Table 3: Price list for auto intensity control of solar street 

lights project 

 

Name Model/Value Quantity Price 

(BDT) 

Resistor 15k 1 1.2 

Resistor 330k 9 7.2 

Resistor 120k 3 2.4 

Capacitor 47u 1 2.4 

Capacitor 10u 1 2.4 

Capacitor 0.1u 1 1.2 

Integrated Circuits 7805 1 12 

Diode IR LED 3 18 

Diode LED-RED 1 2.4 

Diode LED 9 21.6 

Diode IR RCV 3 18 

Diode 1N4007 4 4.8 

Diode 1N4738A 1 2.4 

Microcontroller Arduino Pro 

Mini 

1 276 

Solar Panel 12V 1 1200 

Battery 8V, 1.2 A 1 216 

LED Light 5W 1 120 

Variable 

Resistance 

100k 3 3.6 

Variable 

Resistance 

10k 1 1.2 

Wires   60 

Others   60 

 Total Cost 2033/- 

 

B. Cost Comparison 

Following the presentation of the background 

material, the investigation will concentrate on 

determining which potential solutions make the 

most intuitive sense. The following is a list of the 

potential alternatives that should be taken into 

consideration:  

i) The conventional method and  

ii) Auto intensity control. 

The initial installation, subsequent maintenance, 

and ongoing operation of conventional street lights 

are the primary contributors to the substantial costs 

associated with this type of lighting. Traditional 

street lighting systems, which are operated by hand, 

have a number of drawbacks, including high levels 

of power consumption, high costs, and an absence 

of efficient monitoring systems [26-28]. The price 

of the light bulb by itself is an essential component 

to consider. Light-emitting diode (LED) bulbs have 

a life period of around 10 to 15 years, which cuts 

down on electricity and maintenance costs [29-33]. 

LED bulbs also cost less than traditional light bulbs. 

On Manik Mia Avenue in Dhaka, there is a length 

that is one kilometer long where the street lights 

will be used. To gain a general idea of how much 

money the project will require, it is possible to 

create an approximate estimate. 

 
Table 4: Cost comparison for traditional system and auto 

intensity control 

 

Features Traditional System Auto Intensity Control 

System 

Load 1.8 Kw 1.2 Kw 

No of 

Battery 

70 50 

Battery Cost 175,000 BDT (BDT 
2500 Per Battery) 

125,000BDT (BDT 
2500 Per Battery) 

Power 

Require 

1400W 1000W 

Solar Cost 84,000BDT (BDT 60 

per Watt) 

60,000BDT (BDT      

60 per Watt) 

Others Cost 60,000BDT 45,000BDT 

Total Cost 319,000BDT 230,000BDT 

 

So, traditional system – auto intensity control = 

(319,000-230,000)=89,000BDT. 

It can save 89,000 BDT, which is approximately 

900 USD, by auto intensity control of street light. 

Despite the fact that our nation is suffering from an 

energy shortage, this system is extremely beneficial 

for both our government and our people. Our nation 

is a victim of poverty. Consuming energy while 

simultaneously lowering one's overall energy costs 

is a very useful strategy. Therefore, our government 

and the distribution of power ought to use this 

strategy as quickly as possible. 

 
V. CONCLUSIONS 

Solar has been playing a significant part in the 

effort to reduce overall energy use. Solar energy is 
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one of the most significant and vital sources of 

renewable energy, and it has also been 

demonstrated to be useful in the operation of 

applications such as street lights. One of the 

applications of electronics that contributes to an 

improvement in the quality of life is the 

autonomous control of solar-powered street lights. 

The application of novel electrical concepts is one 

strategy that has been put forward by experts in 

order to enhance the capabilities offered by the 

currently available appliance. In this case, the 

convenience of an ordinary street light is improved 

by having its control shifted to an automatic system. 

Controlling the shift in voltage is essential if one is 

to accomplish both safety and an improvement in 

the battery's capacity. There are thousands of street 

lights that are currently being operated in cities, 

which results in a very high annual cost for the 

maintenance of the electrical supply. The project's 

potential drawbacks include its high initial cost as 

well as its high level of maintenance. It is possible 

to reduce the cost of the project through 

improvements in technology and careful planning 

of the use of available resources. Additionally, the 

utilization of high-quality equipment makes it 

possible to reduce the amount of time spent on 

maintenance in terms of the frequency of 

inspections. It resulted in a savings of almost forty 

percent of the electricity used by each street light. If 

we use this strategy everywhere in the world, we 

will be able to solve the problem of the global 

energy shortage to a far greater extent. It has a low 

impact on the environment and makes effective use 

of a renewable source of energy. 

There are several suggestions for future 

research and development, such as improving the 

solar energy system by utilizing goods that are 

based on timers and photo sensors. Solar tracking 

systems can be utilized for rapid battery charging. 

Because using solar lights during the rainy season is 

more challenging, we connect more batteries in 

series in order to preserve more power and increase 

the lighting using solar LED panels. 
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