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ABSTRACT: In the fast changing world the form of fuel for cars is also changing from petrol/diesel to Hatthgy.
Electric cars andikes there is a major drawbattiat it could not travel more than few hundred miles. Once the battery
capacity increases thenetliveight and size increases, thus it is not possible. So, the development of charging stations
along the roadside should be increased. This paper gives an experimental setup to develop heirgiegsstation

using solar and wind system. For this twoasepe batteries are used, and also main supply. After comparing the two
batteries charge using arduino, through voltage sensor the arduino will decide which batteryewdhayge for
upcoming electric vehicle through wireless charger.

KEYWORDS: Solar Rinel; Windnill; Wireless Charging Station; Arduino Uno.

[.INTRODUCTION

The wireless charging of electric vehicles is based on the inductive power transfer between ailg caufpied coils,

one is “primary” connected to changj station with solar, windndmain supply and the other “secondary” connected
to the battery of Evehicle. The advantages provided by the wireless charging are in terms of safety and comfort, as the
driver can avoid danger by using power cord and he needs to park the vehicig thighoeed of pluin operation to

start charging the battery. The WPT can also occur in reverse direction, so that the power toblel seyad from the
vehicle battery to the grid in times of need. Thus the wireless power transfer also fitdoectional power flow
[11,[2],[3],[4]. This paper mainly keen on the concepts of Wirelessly charging the electric {@H&lleThe wired
charging can benainly four types and all are explained Th[8]. The charging can be done throughwind grid
connectd system. The use of solar and wind is pollution free and eco friendly in use. However thechattgng

need to be taken care and an algorithm is also developed-feingvsysteniThe various configurations for hybrid
solar wind systems has been prieed . Models of a horizontal axis wind turbine and a PV array and their MPPT
power tracking controllers and adaptive voltage controllers and supervisorgliesreandStandalone hybdi pv-wind
system is studied[9],[10]. The charging stations for elegtitcle using solapv is giverjl1], [12].

II. WIRELESS CHARGING AND PV -WIND

Electric vehicle charging statipris an element in an infrastructure that supmiestric energyor the recharging
of electric vehiclessuch aplug-in electric vehiclesincludingelectric carsneighborhood electric vehiclesdplug-in
hybrids At home or work, most electric vehicles will charge their batteries. Others either requireuse Gasharging
station in roadways. In these places the use of Wireless chatgiioms running with the renewableezgy sources
will ensure their safety and easier way for charging.

The use of solar and wind energy will be pollution free andfreeondly The electric vehicles are
developing as there is a dease in fossil fuel, so the dependency for electricity from fossil fuel and non renewable
resources will not going to make changes. Thus the development of renewable energy will do tlhedsetyr and
wind will be available all time.And also the usesofar and wind energy will be pollution free and-&gendly.
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In this an arduino board is used. And this arduino will check the battery voltages. As the aadniotchold 12 volts,

the voltage from battery ishecked through voltage sensarsl then feed into the arduino. By using this measurements
we set up the voltage level drop tbk batteries of solar panel and windmill upto 8 vol&ster that volage level no
battery is allowed to charge the optuing units(i.e. Ecars) This is continuas process and it check periodically. By
using two separate batteries it is easier that different ratings of wind mill and solar pansbdaa @dedA wireless
chargeris made so that the battery dae charged quicker and easier. In the wireless sitatgchnique two coils will

be used as primary and secondary, the secondary coil will receive the power from the primary.

. SYSTEM SETUP
A. BLOCK DIAGRAM

solar py buck boost
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Fig 1 Block Diagram of the system

In this fig.1 explains the solar and wind charging system with wireless charging station schertk&od3t converter
smoothens the voltage from the solar panel and the energy is stored in the battery banks. Agbemaléefor wind
turbine is seen witlvoltage regulating circuitry to store the battery. The two voltages are compared using Arduino
board which pumps the charge into the sink. Figure 1la shows the coupling link present-vetifeéeewhich is fed

with the energy further to be rectified astdred in the battery.

’ Coupling
Regulator ) \ Station
>

¥
Rectifier ‘ Battery ‘

Coupling
Loop

Fig 1 a Block diagram for wireless power transfer
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B. CIRCUIT DIAGRAM

RELAY

ARDUINO 5
4 UNO D*C WIRELESS

‘ RELAY CHARGER

Fig 2 Circuit Diagram.

In this the arduino plays a major role in controllitge battery charging system. The batteries of solar panel and
windmill are continuously checked with arduino using voltage sersswigheir signals aredeinto arduino pins AO

and Al respectively. By the use of voltage sensor the voltage values aneaasly received to the arduino port. Thus
the arduino pins 3 and 4 is used to control the relays on solar and windmill side. These relagd &vecontrol the
charging of the batteries by tripping it off when a voltage of 16 V or more is reachdgafih6 of arduino is used to
control the relays 5 and 6. When a car comes to the charging station the arduino senses iiteimesibfithe relays 3
and 4. Then the arduino checks the battery level of both solar panel and windmill and thentstitaloly the relay 5

or 6 based on the which battery has the highest voltage level. This voltage will be delivered éhdedg converter

to the charging vehicle.
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Fig 2 a wireless charging circuit diagram

Thisfig 2.ais the Wireless charger setup. In this the Vdc part will be connected to the output that isfd2orolt
miniature setud@he inductive coupling model consistirid, L2 and M, being the primary and secondary-self
inductances and the mutual inductancspeetively. C1 and C2 model the primary andosdary compensation
capacitorgysefu for maximizing the power factor and optimizing the power transfer

Copyright to IJAREEIE DOI:10.15662/IJAREEIE.2019.0808D 1029


http://www.ijareeie.com

ISSN (Print) : 2320— 3765
ISSN (Online): 2278-8875

I nternational  Journal of Advanced Researchin Electrical,
Electronics and | nstrumentation Engineering
(A High Impact Factor, Monthly, Peer Reviewed Journal)
Website:  www.ijareeie.com

Vol. 8, Issue 3, March 2019

IV. COMPONENTS AND SIMULATIONS

A.SOLAR PANEL
A 10 W Solar panel with open circuit voltage rated at 21 V is employed in the proposed systemmorTlocecalit
current for the panel is 0.833 A.

Deeme

=T

Fig 3 simulation of closed loop boost converter.

In this setup a boost conter is designed by rising it to 24volt from 12volt to charge a 24volt battery. And the boost
converter isnade a€losed looyxircuit, hence they work in similar way to pwm controller

B. WINDMILL:

[ e

Fig 4simulation of windmill

In wind system for matlalve used permanent magnet synchronous machine and a wind turbine coupled to it. Then
inorder to store it in a battery a universal bridge is used. Then they are converted into a earsdwsiored in a
battery. To control the pitch angle, a pitch angletradier is used.

In real time we couple a 6volt 3watt dynamo and used it to charge the battery from wind turbine.
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Fig 5 Two different types wind turbine.

It is noted that even mv 4m/s the larger blade rotgt but the smaller blade does not. @uring a continuous high flow
of air smaller blades performance is good compared to larger blades. Hoagetles wind speed not be constant ever
the larger area blades are preferred even the smaller blades can give high voltage for samedwind spe

Wind speet Average voltage produc
Small blad | Large blad
4-6m/s 10.2( 3.8
6-12m/s 13.4( 4.2C
12-16m/s 16.3( 4.8C

C. ARDUINO UNO:

Arduino is an single board microcontroller meant to make application more accessible whichrartviatabjectand

its surroundings. The hardware features with an opsource hardware board designed around abit 8
Atmel AVRmicrocontroller or 32 bit Atmel arr@urrentmodels consists a USB interfa@eanalog input pins and 14
digital I/Opinsthat allows that the user to attach various extension b@andarduino board is connected acrossbattery
and 4module relay.The codings dumped inmicrocontroller for processing theequiredfunction.The proces of
arduino board is to senseth@tage alue in the batterthrough a voltage sensor.

In this the algorithms programmed in such a way that it will first check the solar panel battery. And then if the solar
panel battery voltage is below 8v it will switch over to wind turbine battery. Simitasynd turbine also it will check

with volt if the volt above 8 v it will continue it's operation; if it is low then switch over tardoattery. If both the
battery voltage is below 8v ¢h it will not switch on Also they will check battery voltage monuously once the
battery attains full charge then arduino will open the relay and stop the flow of charging eutinerivattery.

D. RELAY:

The relay has three pins NO, COM and NC. In this 4 relays are mainly used two at the solar ariltl sidiedta
prevent the battery from over charging and then two for giving supply to the wireless charger.
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V. RESULT AND CONCLUSION

Fig 7Solar panel charging curve Fig 7 aBoost converter output

Fig 7 and Fig7.a shows the solar panel charging curvéaost converter output curve. Hence the boost converter is
closed loop circuit so even the values of input side changes it will maintain a constant output valu

Fig 7 bwindmill Charging Curve.

Both the wind and solar simulation shows that the batdhynerease linearly. But the wind utilized energy will be
slow compared to that of solar powered battery charging curve.

Fig 8 Implemented prototype Fig 8 a Attaching primary and secondary coils

The fig 8and fig 8.brepresents the overall setup for the prototype and in this a windmill with dynamo is made and a
solar panel is also attched and for giving supply to aurdino the laptop is used. During implementi2i volt dc
converer can be useWe transfer a 12 vdtfrom the transmitter to reciever. In the reciever side a bride rectifier is
used inorder to convert it into a dcand then it is stored in a battery. Fig 8.a shows the artaafygragmrimary and
secondary coils. The secondary coil is nothing but tbiever coil.
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Fig 8 Hardware realisation

The measurement of voltage in the mutually coupled coils found to vary with distance. The expedatarghowed
appreciable variation with distance. It was observed that the voltage induced was 82%listdinGe of 10mm. The
voltage reduced to 64% when the distance is increased to 30 mm. The induced voltage reducesthoS@aihm
distance. There is a short of further 88faen the distance is doubleld.was also found that the air gap distance
influences the efficiency of the coupled coilkhe experiment was conducted with coils wound for 100 turns each in
the primary and secondary. TTC5200 is employed for hardware realisation.

In this working of the PV and WIND system is established and the optitilosofor the wireless charging station
techniques for electric car using renewable energy sources is obtained. And also the coil dabighattery design

for hybrid cars is alsdiscussed. However, if there is not propkgnmentof primary and secondary coils the charging
time of battery will increase.
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