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ABSTRACT:  

The aim of our work is to develop a hybrid solar/wind power generation and distribution system 

on Homes & Roadways (HPSHR) towards energy-plus roadways, where energy-plus stands for 

annual energy consumption that is less than production. The HPSHR would be a low footprint, 

intelligent, and multilayer power system designed for integration into urban and suburban areas, 

which reduces the need for new distribution networks. The HPSHR represents a dramatic change 

in the role of the public right-of-way from an energy consumer to an energy producer, and 

therefore will aid in reducing transportation system operating costs. 
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INTRODUCTION:  

Ours is an age of electricity. Electricity is 

replacing other sources of energy like water, 

oil and coal, because it is comparably cheap, 

efficient and useful. Electricity supplies every 

kind of energy to man to improve his 

scientific inventions and increase his social 

amenities. From house-lighting to the running 

of giant factories, it is the invisible current that 

flows through the thin copper wire of 

insignificant dimension. Just switching on of 

button releases power and man has not failed 

to avail himself of both the constructive and 

destructive potentialities of electrical energy. 

Consider the constructive side of electricity. It 

is a source of light, heat and other comforts. 

Houses, streets, parks, pleasure- houses and 

places are lighted with electricity. Heating and 

cooling processes are also carried on by it. 

Air-conditioning is a feat of modern electrical 

engineering. Refrigerators not only condition 

the temperature but also preserve and facilitate 

man’s food supply. Transport of perishable 

foods, drugs and drinks, in good condition, 

from one corner of the globe to another, is 

made possible by this device. Again, labor in 

every form in the house, in the office, and in 

the factory is simplified by the introduction of 

electrical devices. 
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Among domestic services, machinery of every 

type is worked more cheaply and efficiently 

by electricity. And many a labor-saving and 

time-saving device using electrical energy has 

been introduced to minimize drudgery at 

home and at office Modern communications 

and transport are rendered safer speedier and 

more comfortable by the introduction of the 

wireless telephone and the telegraph, the 

electric train, tram and motor Recent 

inventions like the gramophone, the talkie, 

radio and television are some of the other 

triumphs that man has achieved by its 

application. Electricity has also come to play 

an important part in the treatment of diseases 

by electrotherapy. 

Wind and solar energy has been used since the 

earliest civilization to grind grain, pump water 

from deep wells, and power sailboats. Wind-

mills in preindustrial Europe were used for 

many things, including irrigation or drainage 

pumping, grain-grinding, sawmilling of 

timber, and the processing of other 

commodities such as spices, cocoa, paints and 

dyes, and tobacco. Before the U.S. installed an 

infrastructure of electricity wires, both water-

pumping windmills and small wind electric 

turbines (“wind chargers”) were vital to 

farming and developing the American Great 

Plains and west. In recent decades, the 

industry has been perfecting the wind turbine 

to convert the power of the wind into 

electricity. The wind turbine has many 

advantages that make it an attractive energy 

source, especially in parts of the world where 

the transmission infrastructure is not fully 

developed. It is modular and can be installed 

relatively quickly, so it is easy to match 

electricity supply and demand. The fuel – the 

wind – is free and plentiful, which eliminates 

or reduces the need to purchase, ship, and 

store expensive fuels. It is flexible – with the 

power generated, households use can use 

appliances, such as lighting and refrigeration, 

schools can use computers and televisions, 

and industries can access a reliable power 

source. Perhaps most importantly, the 

generator does not produce any harmful 

emissions in the process of generating the 

electricity, unlike many other generation 

sources. 

Renewable energy sources such as solar 

energy and wind energy have been deemed 

clean, inexhaustible, unlimited, and 

environmental friendly. Such characteristics 

have attracted the energy sector to use 

renewable energy sources on a larger scale. 

However, all renewable energy sources have 

drawbacks. The one that is common to wind 

and solar sources is their dependence on 

unpredictable factors such as weather and 

climatic conditions. Fortunately, due to both 
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sources’ complementary nature, some of these 

problems can be addressed by overcoming the 

weaknesses of one with the strengths of the 

other. This brings us to the hybrid solar-wind 

power plant concept.  

LITERATURE SURVEY 

1) A Hybrid Piezoelectric-Solar Based 

Power Generation System  

This project implements an efficient 

way to power generation system, using solar 

power and piezoelectric power. Solar energy 

system is used to collect maximum power 

from sun. The idea is to use the solar panels 

more efficiently and to carry out a realistic 

experimental approach to enhance the solar 

output power to a significant level. 

Piezoelectric based energy harvesting 

technology is applied to generate electricity 

from mechanical stress (vibrations). Using 

piezoelectric material to harvest vibration 

energy from humans walking, machinery 

vibrating, or cars moving on a roadway is an 

area of great interest, because this vibration 

energy is otherwise untapped. Since 

movement is everywhere, the ability to 

capture this energy cheaply would be a 

significant advancement toward greater 

efficiency and cleaner energy production. The 

goal of this experiment is to investigate 

whether piezoelectricity would be able to 

provide sufficient source of voltage to charge 

the parent battery in case of rainy or cloudy 

days. This configuration allows the two 

sources to supply the load separately or 

simultaneously depending on the availability 

of the energy sources. This project implements 

an efficient way to electrify or generate 

electricity using solar power and piezoelectric 

energy harvesting circuit. 

2) SOLAR PV-WIND HYBRID POWER 

GENERATION SYSTEM 

Renewable energy sources i.e., energy 

generated from solar, wind, biomass, hydro 

power, geothermal and ocean resources are 

considered as a technological option for 

generating clean energy. But the energy 

generated from solar and wind is much less 

than the production by fossil fuels, however, 

electricity generation by utilizing PV cells and 

wind turbine increased rapidly in recent years. 

This project presents the Solar-Wind hybrid 

Power system that harnesses the renewable 

energies in Sun and Wind to generate 

electricity. System control relies mainly on 

micro controller. It ensures the optimum 

utilization of resources and hence improves 

the efficiency as compared with their 

individual mode of generation. Also it 

increases the reliability and reduces the 

dependence on one single source. This hybrid 

solar wind power generating system is suitable 

for industries and also domestic areas. 
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WORKING OF WIND ENERGY 

Wind farms are erected based on the 

availability of atmospheric pressure of wind in 

a specific region. There are certain criteria’s 

and design procedure to erect wind mills as 

discussed in. At Highways there is availability 

of wind by the motion of moving vehicles. 

When a free moving air particle is disturbed 

by forceful object succeeding in its path a 

pressure is developed at the body of the object 

and it is delivered to the surrounding near 

objects. By this phenomenon wind turbine is 

placed on the top of street light. The wind 

turbines are not placed in vertical path, but 

horizontally. 

Wind turbines are one of the cheapest forms 

of making energy available to us, and they 

generate clean renewable energy, all from the 

power of the wind. Here’s everything you 

need to know about how wind turbines work. 

 

Fig: Block Diagram of working of wind energy 

generation 

WORKING OF SOLAR: 

The solar energy is an uninterrupted source 

available for the entire nation at least for a few 

hours. Solar power is available (9am to 6pm) 

during the day hours. Recently the researchers 

has made a record by utilizing 44.4% of the 

energy from solar with Gallium Arsenide at 

highways there is none street lights placed in a 

shady area, but only in the middle. Though the 

solar panel is in middle there will no 

fluctuation in the power generated by panel it 

will remain as a default output. As show 

below, the output of the solar energy is taken 

to a voltage regulator to maintain a constant 

voltage. The regulated voltage is stored in a 

DC Battery source. 

 

Fig: Block Diagram of working of solar energy 

generation 

SYSTEM ANALYSIS: 

Existing System: 

An efficient way to power generation system, 

using solar power and piezoelectric power. 

Solar energy system is used to collect 

maximum power from sun. The idea is to use 

the solar panels more efficiently and to carry 

out a realistic experimental approach to 
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enhance the solar output power to a significant 

level. Piezoelectric based energy harvesting 

technology is applied to generate electricity 

from mechanical stress (vibrations). Using 

piezoelectric material to harvest vibration 

energy from humans walking, machinery 

vibrating, or cars moving on a roadway is an 

area of great interest, because this vibration 

energy is otherwise untapped. Since 

movement is everywhere, the ability to 

capture this energy cheaply would be a 

significant advancement toward greater 

efficiency and cleaner energy production. The 

goal of this experiment is to investigate 

whether piezoelectricity would be able to 

provide sufficient source of voltage to charge 

the parent battery in case of rainy or cloudy 

days. This configuration allows the two 

sources to supply the load separately or 

simultaneously depending on the availability 

of the energy sources. This project implements 

an efficient way to electrify or generate 

electricity using solar power and piezoelectric 

energy harvesting circuit. 

 

 

 

Fig: Existing system 

From figure, we can see that the device which 

is able to perform the task is based on solar 

energy, wind energy, piezo energy. In this 

Inverter is used. The alternating energy is used 

to turn ON/OFF electrical devices. 

PROPOSED SYSTEM: The Proposed 

system hybrid solar/wind power generation 

and distribution system on Homes & 

Roadways (HPSHR). This method optimally 

utilizes the public right-of-way Homes & 

roadway infrastructure to provide cost-

effective, highly efficient and reliable green 

electricity production, storage, distribution 

and utilization. This system installed on the 

Top of the Home & roadway/traffic signal 

light for electricity production.  Power 

generated is consumed locally by it self’s. 

Excess power is stored in a battery system or 

delivered to substations. In practice, the 

topology of the HPSHR unit should be 

designed based on the existing electrical 

infrastructure for Power generations. 

The fundamental unit of the hybrid solar/wind 

power generation and distribution system on 

Homes & Roadways (HPSHR). Each HPSHR 

has a wind/solar hybrid generation system, 

consisting of a wind turbine generator and one 

or more PV panels mounted on the top of the 

pole for electric power generation. Each 
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HPSHR, or a group of HPSHR, e.g., all of the 

Homes & Roadway lights within one block of 

a street, is connected to the existing power 

distribution grid through a circuit breaker. The 

HPSHRs that are geographically close form 

the house & roadway micro grid, which is 

connected to the utility main distribution grid 

at a small substation, consisting of a voltage 

step-up transformer and circuit breakers. 

 

Fig: Proposed system block diagram 

IMPLEMENTATION: 

Arduino is a prototype platform (open-

source) based on an easy-to-use hardware and 

software. It consists of a circuit board, which 

can be programmed (referred to as a 

microcontroller) and a ready-made software 

called Arduino IDE (Integrated Development 

Environment), which is used to write and 

upload the computer code to the physical 

board. 

Arduino Uno Microcontroller: 

 The Arduino Uno is a microcontroller 

board based on the ATmega328 (datasheet). It 

has 14 digital input/output pins (of which 6 

can be used as PWM outputs), 6 analog 

inputs, a 16 MHz crystal oscillator, a USB 

connection, a power jack, an ICSP header, and 

a reset button. It contains everything needed to 

support the microcontroller; simply connect it 

to a computer with a USB cable or power it 

with a AC-to-DC adapter or battery to get 

started. 

The Uno differs from all preceding 

boards in that it does not use the FTDI USB-

to-serial driver chip. Instead, it features the 

Atmega8U2 programmed as a USB-to-serial 

converter. "Uno" means "One" in Italian and 

is named to mark the upcoming release of 

Arduino 1.0. The Uno and version 1.0 will be 

the reference versions of Arduino, moving 

forward. The Uno is the latest in a series of 

USB Arduino boards, and the reference model 

for the Arduino platform; for a comparison 

with previous versions, see the index of 

Arduino boards. 

The Arduino Uno can be powered via 

the USB connection or with an external power 

supply. The power source is selected 

automatically. External (non-USB) power can 

come either from an AC-to-DC adapter (wall-

wart) or battery. The adapter can be connected 

by plugging a 2.1mm center-positive plug into 

the board's power jack. Leads from a battery 

can be inserted in the Gnd and Vin pin headers 

of the POWER connector. The board can 
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operate on an external supply of 6 to 20 volts. 

If supplied with less than 7V, however, the 

5Vpin may supply less than five volts and the 

board may be unstable. If using more than 

12V, the voltage regulator may overheat and 

damage the board. The recommended range is 

7 to 12 volts 

The power pins are as follows:· 

VIN. The input voltage to the Arduino board 

when it's using an external power source (as 

opposed to5 volts from the USB connection or 

other regulated power source). You can supply 

voltage through this pin, or, if supplying 

voltage via the power jack, access it through 

this pin.· 

5V.  The regulated power supply used to 

power the microcontroller and other 

components on the board. This can come 

either from VIN via an on-board regulator, or 

be supplied by USB or another regulated 5V 

supply. 

3.3V.A 3.3 volt supply generated by the on-

board regulator. Maximum current draw is 50 

mA. 

GND. Ground pins. 

Memory: 

The Atmega328 has 32 KB of flash 

memory for storing code (of which 0,5 KB is 

used for the boot loader); It has also 2 KB of 

SRAM and 1 KB of EEPROM (which can be 

read and written with the EEPROM library).  

Input and Output: 

 Each of the 14 digital pins on the Uno 

can be used as an input or output, using pin 

Mode(), digital Write(), and digital Read() 

functions. They operate at 5 volts. Each pin 

can provide or receive a maximum of 40 mA 

and has an internal pull-up resistor 

(disconnected by default) of 20-50 k Ohms. In 

addition, some pins have specialized 

functions: 

 Serial: 0 (RX) and 1 (TX). Used to 

receive (RX) and transmit (TX) TTL 

serial data. These pins are connected 

to the corresponding pins of the 

ATmega8U2 USB-to-TTL Serial chip. 

 External Interrupts: 2 and 3. These 

pins can be configured to trigger an 

interrupt on a low value, a rising or 

falling edge, or a change in value. See 

the attach Interrupt () function for 

details. 

 PWM: 3, 5, 6, 9, 10, and 11. Provide 

8-bit PWM output with the analog 

Write () function. 

 SPI: 10 (SS), 11 (MOSI), 12 

(MISO), 13 (SCK). These pins 

support SPI communication, which 

although provided by the underlying 

hardware, is not currently included in 

the Arduino language. 
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LED: 13. There is a built-in LED connected 

to digital pin 13. When the pin is HIGH value, 

the LED ison, when the pin is LOW, it's off. 

The Uno has 6 analog inputs, each of 

which provides 10 bits of resolution (i.e. 1024 

different values). By default they measure 

from ground to 5 volts, though is it possible to 

change the upper end of their range using the 

AREF pin and the analog Reference () 

function. Additionally, some pins have 

specialized. 

functionality: 

 I2C: 4 (SDA) and 5 (SCL). Support 

I2C (TWI) communication using the 

Wire library. 

There are a couple of other pins on the 

board: 

 AREF. Reference voltage for the 

analog inputs. Used with analog 

Reference(). 

 Reset. Bring this line LOW to reset 

the microcontroller. Typically used to 

add a reset button to shields which 

block the one on the board. 

Communication: 

 The Arduino Uno has a number of 

facilities for communicating with a computer, 

another Arduino, or other microcontrollers. 

The ATmega328 provides UART TTL (5V) 

serial communication, which is available on 

digital pins 0 (RX) and 1 (TX). An 

ATmega8U2 on the board channels this serial 

communication over USB and appears as a 

virtual com port to software on the computer. 

The '8U2 firmware uses the standard 

USBCOM drivers, and no external driver is 

needed. However, on Windows, an *.inf file is 

required. The Arduino software includes a 

serial monitor which allows simple textual 

data to be sent to and from the Arduino board. 

The RX and TX LEDs on the board will flash 

when data is being transmitted via the USB-to 

serial chip and USB connection to the 

computer (but not for serial communication on 

pins 0 and 1). A Software Serial library allows 

for serial communication on any of the Uno's 

digital pins. The ATmega328 also support I2C 

(TWI) and SPI communication. The Arduino 

software includes a Wire library to simplify 

use of the I2C bus 

ARDUINO UNO BOARD: 

 The Arduino Uno is a microcontroller 

board based on the ATmega328. It has 14 

digital input/output pins (of which 6 can be 

used as PWM outputs), 6 analog inputs, a 16 

MHz ceramic resonator, a USB connection, a 

power jack, an ICSP header, and a reset 

button. It contains everything needed to 

support the microcontroller; simply connect it 

to a computer with a USB cable or power it 

with a AC-to-DC adapter or battery to get 

started. 
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Figure: Arduino uno board 

 The Uno differs from all preceding 

boards in that it does not use the FTDI USB-

to-serial driver chip. Instead, it features the 

Atmega16U2 (Atmega8U2 up to version R2) 

programmed as a USB-to-serial converters. 

Technical Specifications: 

 

Table: Arduino uno specifications 

The Arduino Uno can be powered via 

the USB connection or with an external power 

supply. The power source is selected 

automatically. External (non-USB) power can 

come either from an AC-to-DC adapter (wall-

wart) or battery. The adapter can be connected 

by plugging a 2.1mm center-positive plug into 

the board's power jack. Leads from a battery 

can be inserted in the Gnd and Vin pin headers 

of the POWER connector. The board can 

operate on an external supply of 6 to 20 volts. 

If supplied with less than 7V, however, the 5V 

pin may supply less than five volts and the 

board may be unstable. If using more than 

12V, the voltage regulator may overheat and 

damage the board. The recommended range is 

7 to 12 volts. 

1.USB Interface: 

 Arduino board can be powered by 

using the USB cable from your computer. All 

you need to do is connect the USB cable to the 

USB connection  

2.External power supply: 

 Arduino boards can be powered 

directly from the AC mains power supply by 

connecting it to the power supply (Barrel 

Jack) 

3.Voltage Regulator: 

 The function of the voltage regulator is 

to control the voltage given to the Arduino 

board and stabilize the DC voltages used by 

the processor and other elements. 

4.Crystal Oscillator: 

 The crystal oscillator helps Arduino in 

dealing with time issues. How does Arduino 

calculate time? The answer is, by using the 

crystal oscillator. The number printed on top 

of the Arduino crystal is 16.000H9H. It tells 

us that the frequency is 16,000,000 Hertz or 

16 MHz. 

5,17.Arduino Reset: 

 It  can reset your Arduino board, i.e., 

start your program from the beginning. It  can 
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reset the UNO board in two ways. First, by 

using the reset button (17) on the board. 

Second, you can connect an external reset 

button to the Arduino pin labeled RESET (5). 

6-9.Pins (3.3, 5, GND, Vin): 

 3.3V (6): Supply 3.3 output volt 

 5V (7): Supply 5 output volt 

 Most of the components used with 

Arduino board works fine with 3.3 

volt 

and 5 volt. 

 GND (8)(Ground): There are 

several GND pins on the Arduino, 

any of which can be used to ground 

your circuit. 

 Vin (9): This pin also can be used 

to power the Arduino board from 

an 

external power source, like AC 

mains power supply. 

10.Analog pins: 

 The Arduino UNO board has five 

analog input pins A0 through A5. These pins 

can read the signal from an analog sensor like 

the humidity sensor or temperature sensor and 

convert it into a digital value that can be read 

by the microprocessor. 

11.Main microcontroller: 

 Each Arduino board has its own 

microcontroller (11). You can assume it as the 

brain of your board. The main IC (integrated 

circuit) on the Arduino is slightly different 

from board to board. The microcontrollers are 

usually of the ATMEL Company. You must 

know what IC your board has before loading 

up a new program from the Arduino IDE. This 

information is available on the top of the IC. 

For more details about the IC construction and 

functions, you can refer to the data sheet. 

Tthe Atmega8U2 programmed as a 

USB-to-serial converter. "Uno" means "One" 

in Italian and is named to mark the upcoming 

release of Arduino 1.0. The Uno and version 

1.0 will be the reference versions of Arduino, 

moving forward. The Uno is the latest in a 

series of USB Arduino boards, and the 

reference model for the Arduino platform; for 

a comparison with previous versions, see the 

index of Arduino boards 

 

 

Figure: Pin diagram 

 Pin Description: 

VCC: Digital supply voltage.  

GND: Ground. 

Port B (PB[7:0])  
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XTAL1/XTAL2/TOSC1/TOSC2: 

Port B is an 8-bit bi-directional I/O 

port with internal pull-up resistors (selected 

for each bit). The Port B output buffers have 

symmetrical drive characteristics with both 

high sink and source capability. As inputs, 

Port B pins that are externally pulled low will 

source current if the pull-up resistors are 

activated. The Port B pins are tri-stated when 

a reset condition becomes active, even if the 

clock is not running. 

 Depending on the clock selection fuse 

settings, PB6 can be used as input to the 

inverting Oscillator amplifier and input to the 

internal clock operating circuit. 

 Depending on the clock selection fuse 

settings, PB7 can be used as output from the 

inverting Oscillator amplifier. 

 If the Internal Calibrated RC Oscillator 

is used as chip clock source, PB[7:6] is used 

as TOSC[2:1] input for the Asynchronous 

Timer/Counter2 if the AS2 bit in ASSR is set. 

Port C (PC[5:0]): 

 Port C is a 7-bit bi-directional I/O port 

with internal pull-up resistors (selected for 

each bit). The PC[5:0] output buffers have 

symmetrical drive characteristics with both 

high sink and source capability. As inputs, 

 Port C pins that are externally pulled 

low will source current if the pull-up resistors 

are activated. The Port C pins are tri-stated 

when a reset condition becomes active, even if 

the clock is not running. 

RESULTS: 

The below figure shows the top view of the 

hardware prototype.The hardware components 

such as the Solar panel, Pressure sensor & 

Wind motor are seen in the picture.  

 

 

 

 

 

 

 

 

 

 

 

CONCLUSION AND FUTURE SCOPE: 

The proposed heavy vehicle safety system 

using Node MCU and suitable peripherals has 

been successfully designed, prototyped and 

tested for functionality. It meets the initial 

design specifications and operates as per the 

desired functionality. The system is reliable, 
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user friendly and quite inexpensive. It 

provides a complete ecosystem for monitoring 

the safety and security of heavy vehicles. In 

future, a speed locking mechanism can be 

built into the system similar to the one 

designed in. The system could also be 

upgraded to act as a vehicle black box to carry 

out post-crash analysis after adding additional 

sensors. In addition, a microphone assembly 

could also be interfaced to the automobile 

black box to record driver’s conversations 

similar to those available in airplane cockpits. 
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