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Abstract:  The proposed scheme shows implementation of hybrid energy system along with PV modules and windless as the main 

elements. Wind lens turbine is an effective an innovative wind power electricity generator. This concept has came out of the 

research project of Kyushu University in Japan. This wind lens turbine has many advantages over conventional wind turbine. 

Wind is a free, and the power it generates has been harnessed for centuries. Wind is a completely renewable resource because it is 

something that occurs naturally, the means are there; technologically and practically, it can be harnessed constantly without 

destructive effect to are abused planet. This power is mainly suitable for rural areas. As the sum hits the earth much of its energy 

is absorbed by the atmosphere, more is absorbed by the warm air near the equator, and lens towards the pole ,these variation in 

pressure and temperature create movement . the major issue of wind fluctuation could solved by the creation of a technology that 

can distribute this power more efficiently. The wind energy conversion system along with solar system is connected to enhance 

the performance of the system. The objective of the proposed scheme is to improve the system performance during transient 

conditions. 
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Introduction 

 

 

Electrical energy is the basic need of today’s world. Most of the electrical energy is generated by thermal power plant having main 

fuel as coal. But as thermal power plants are contributing to global warming and pollution, it is an alarming situation to step 

towards renewable sources. Among renewable sources solar and wind are the popular sources for generation of electricity. The 

table 1 shows the installation statics of wind plant. 

Table 1 Table Type 

COUNTRY MW % SHARE 

PR China 23,351 45.2 

Germany 5,279 10.2 

USA 2,472 9.4 

Brazil 2,315 4.8 

India 1871 4.5 

Canada 1736 2 

Turkey 6702 13 

 

Though large amount energy is available from renewable resources, it is not possible to convert all the energy into electrical power. 

In case of wind power total kinetic energy of wind cannot be converted into electrical energy due to hardware constraints. The 

electromechanical devices in wind energy conversion system cannot extract all power from wind due to losses. Only 59% of wind 

energy can be converted into electrical power. In solar system photovoltaic cell cannot convert all the radiation energy of sun into 

electrical power due to heating losses and due to unavailability of efficient solar cell. Because these facts output available from 

these system is small compared to thermal power system. Also nature of wind and sun is not predictable therefore they are not 

reliable sources. In spite of these they are becoming popular as they are clean and non-exhaustible source of energy.  

 Similarly solar system is a good resource to generate electricity. Wind lens turbine generates electricity more than usage; the wind 

lens turbine is a concept in which vortices erected by the brim scheme the pressure behind the turbine. It makes more wind flow to 

the low pressure region, which increase the wind speed 1.4 times since the power generation is proportional to the cube of the wind 

speed, the output increases to be about three times. The wind energy generated electricity is stored to the battery and when the 

generated electricity is less usage, the electricity of the battery is used. Wind speed increases to 1.3-1.5 times by vortices created by 
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the “wind lens”. “Threefold increase in output power compared to conventional wind turbines due to concentration of wind energy. 

Since the power generation is proportional to the cube of wind speed, the output increases to be about three times”.  

 The specially designed wind lens leads to a smaller rotor blade diameter. In addition to compact blades, the vortices generated 

from blade tips are considerably suppressed by the interference with the boundary layer within the diffuser shroud, which achieve 

to low noise. As the brim at the and of the diffuser makes the wind turbine rotate free yaw changes in the wind direction. This 

system is highly safe the strong winds, the blade rotation speed is automatically reduce by a stall control system. The wind turbine 

stops when the rotor speed or power outage is high mechanical break are applied. In this 1.4 times increase in wind speed leads to 3 

times increase in power output. 

              The features of wind 2 to 5 times increase in power output as compared to conventional wind turbine. It provides 

significant reduction in wind turbine noise , improved safety, improved in cut- in velocity and reduction in interference with 

Doppler radar. For the purpose of practical application to small to mid-size wind turbine, we developed a very compact brim 

diffuser wind lens structure. Two- threefold increase in output power as compared to conventional wind lens due to concentration 

of wind energy. The process of wind lens turbine is quite and safe. 

I. BLOCK DIAGRAM 

 
Fig. 1: Block diagram 

II. OBJECTIVES 

 This project focuses on modelling of hybrid power generations and its importance in Indian environment. The combined 

utilization of renewable energies such as solar-wind with wind lens is giving attractive results in the form of continuous 

power supply meeting all required load demands. 

 

 In addition to that we are using wind turbine which is horizontal axis equipped with lens combined called that arrangement 

is WIND LENS. 

 

 In our project we are combined two sources solar and wind lens in order to make hybrid power generation system. 

 

 They are integrated easily and are often linked with a battery-backup system that provides security in case of energy crisis. 

 

 We are use Inverter for driving AC load. 

 

 In addition to that we design a irrigation system for plant which is drive through our battery backup system. 

 

 As you all know that our country is an agricultural country. Now a day it is backsliding due to the lack of knowledge as 

well as financial problem in every field there is a success, like textile, telecommunication, petroleum etc. but agricultural 

is backsliding. So we want to bring into your knowledge and some importances need our project. “AUTOMATIC PLANT 

IRRIGATION” is beneficial for the farmer, provides the controlled and automatic system for the plant growth. 

III. METHODOLOGY 

Circuit uses a 12 volt Generator and a changeable voltage supervisor IC LM 317. 12 volt DC is presented from the generator to 

charge the battery. Charging current passes through D1 to the voltage watchdog IC LM 317. By adjusting its Adjust pin, output 
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voltage and current can subsist regulated. VR is placed between adjust pin and ground to provide an output voltage of 9 volts to the 

battery. Resistor R3 confines the charging current and diode D2 prevents discharge of current from the battery. Transistor T1 and 

Zener diode ZD conduct yourself having the status of a stop rotten switch at what time the battery is ample. Normally T1 is rancid 

and battery gets charging current. After the terminal voltage of the battery rises over 12 volts, Zener conducts and provides station 

current to T1. It followed by turns on education the output of LM 317 to prevent charging. If you want to specific voltage / current 

output, you can replacing ZD on the circuit above. 

 
Fig. 2: Block diagram 

 

Battery: Battery (electricity), an array of electrochemical cells for electricity storage, either individually linked or individually 

linked and housed in a single unit. An electrical battery is a combination of one or more electrochemical cells, used to convert 

stored chemical energy into electrical energy. Batteries may be used once and discarded, or recharged for years as in standby power 

applications.  Miniature cells are used to power devices such as hearing aids and wristwatches; larger batteries provide standby 

power for telephone exchanges or computer data centers. 

 

Inverter: An inverter ,which is used to drive AC/DC loads. It is simple and low cost and is compatible with most electronic 

devices, except for sensitive or specialized equipment. The battery is connected to the inverter. The inverter is used to convert the 

12 volt D.C to the 200V A.C. This 200V A.C voltage is used to activate the loads. A conventional battery unit is used for supplying 

the circuitry.  
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IV. WORKING 

 

Fig. 3: Charging circuit diagram 

Here is the circuit diagram of a simple 100 watt inverter using IC CD4047 and MOSFET IRF540. The circuit is simple low cost 

CD 4047 is a low power CMOS astable/monostable multivibrator IC. Here it is wired as an astable multivibrator producing two 

pulse trains of 0.01s which are 180 degree out of phase at the pins 10 and 11 of the IC. Pin 10 is connected to the gate of Q1 and 

pin 11 is connected to the gate of Q2. Resistors R3 and R4 prevents the loading of the IC by the respective MOSFETs. When pin 

10 is high Q1 conducts and current flows through the upper half of the transformer primary which accounts for the positive half of 

the output AC voltage. When pin 11 is high Q2 conducts and current flows through the lower half of the transformer primary in 

opposite direction and it accounts for the negative half of the output AC voltage. B1 can be  a 12V/ 6Ah lead acid battery. Q1 and 

Q2 must be fitted to a proper heat sink. T1 can be a 9-0-9 V primary, 230V secondary, 150VA transformer. 

V. CALCULATION  

Solar system (PV) calculation and design: 

 

Solar panel (PV) is a device which can convert energy from light energy (proton) to electrical energy. Each panel is rated by its 

DC output power. Solar panels are normally 12V DC output. In large solar panel 24V or 48V DC output also seen.  

 

Example of solar PV system sizing: 

A house has following appliances. 

One 18 watt fluorescent lamp with electronic ballast used 04 hours per day.  

One 60 watt fan used 02 hours per day 

One 75 watt refrigerator that runs 24 hours per day with compressor run 12 hours and off 12 hours. 

The system will be powered 12 V dc, 110Wp PV module  

  

Determine power consumption demand Total appliance use: 

 

(18W×04 hours)+(60W×02 hours)+(75W×24 hours×0.5 hours) =1092Wh/day. 

 

Total Wh/day to be provided by PV panels (Considering 30% losses in the system) =1092×1.3=1419.6Wh per day 

 

Divide the total watt-hours per day needed from the PV modules by 3.43 to get the total watt-peak rating needed for the PV 

panels needed to operate the appliance. 

( Panel Generation factor signifies the the maximum watt peak needed to meet the requirement of electricity from solar panels. 

PGF varies from location and climate, meaning thereby different locations might have different PGF depending upon the quality 

of solar insolation and irradiation falling on that place. )  

 =1419.6/3.4=413.9 watt peak (Wp) 

 

Divide the answer obtained in 2.1 by the rated watt peak of the PV modules available to you. 

 = 413.9/110=3.76 modules=04 modules 

 

So the system should be powered by at least 110wp, 04 modules 

http://www.jetir.org/


© 2019 JETIR  January 2019, Volume 6, Issue 1                                    www.jetir.org  (ISSN-2349-5162) 
 

JETIR1901B48 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 380 

 

Note:-Result of the calculation is the minimum number of PV panels. If more PV modules are installed, the system will perform 

better and battery life will be improved. If fewer PV modules are used, the system may not work at all during cloudy periods and 

battery life will be shortened.  

 

Inverter sizing: 

Total watt of appliances=18+60+75=153 watt 

For safety inverter should be chosen 25-30% bigger size 

So Inverter size should be above 190watt or greater  

 

Battery Capacity: 

= (Total watt-hours of Appliance)×(Days of autonomy) /((Battery losses) ×(Depth of Discharge) ×(Rated battery voltage)) 

 

At 50% depth of discharge the battery life is expected to last 1150 cycles before the capacity is reduced to 80% of original (cycle 

life). but at 20% DOD the battery could be expected to last 3300 cycles.  

 

Days of Autonomy: This is the number of days where no power generation is  possible due to clouds or rain, despite the fact that 

you consume energy. For Example a two days of autonomy means your batteries would be large enough to supply continuous 

energy for two full days without charging. 

 

Battery capacity:- 

= ((18W×04 hours)+(60W×02 hours)+(75W×12 hours) ×3)/(0.85×0.6×12) = 535.29Amp-hours 

So battery should be rated for 12 volt,600AH for 03 day autonomy  

 

Solar charge controller sizing:  

The solar charge controller is typically rated against ampere and voltage capacities. Select the solar charge controller to match the 

PV array and batteries and then identify which type of solar charge controller is right for your application. Make sure that solar 

charge controller has enough capacity to handle the current from PV array. 

It regulates the voltage and current coming from the PV panels and going into battery and prevents battery from overcharging and 

prolongs the battery life. 

According to standard practice the sizing of solar charge controller is to take short-circuit current (Isc) of the PV array and 

multiply it by 1.3. 

Solar Charge controller rating=Total short circuit current of PV array×1.3 

 

VI. CONCLUSION 

Wind energy harvesting is one of the fastest growing sources of electricity and one of the fastest growing markets in the world 

today. Some of the benefits associated with wind energy harvesting. 

As per the Green power, electricity produced from wind power is said to be pure because its production produces having zero 

pollution. 

Sustainable: In this regard wind is a renewable energy resource, it is in exhausting and requires no fuel besides the wind that blows 

across the earth. 

Affordable: wind power is a cost competitive source of electricity largely due to technological advancements. 

VII. RESULT 

The windlens is the new concept of wind turbine. In this new configuration its creates the low pressure behind the turbine causing 

greater wind to pass to through the turbine which increases bleed rotation & energy output. A windlens turbine can generates 2-5 

times the power of an existing turbine. 

 

VIII. FUTURE SCOPE 

1. Beneficial in rural area & hills station. 

2. This technology also used to provide the extra energy to the grid. 

3. By using MPPT technique efficiency & reliability should be improve significantly 

4. SPWM technique should be used to control the voltage in heavily. 

REFERENCES 

[1] Lu Jun-jie Chen Guang -hui ,Wang Ju-Feng. Analysis of pumped -storeghydro using wind power forecasting in Portugal, “ 

IET renewable power generation ,vol 5,pp.251-257,2011. 

 

[2] SCHOENUNG SM, BURNS C. Utility energy storage applications studies [ J ]. IEEE Transactions on Energy Conversion, 

1996, 11 (3) : 658-665. 

 

http://www.jetir.org/


© 2019 JETIR  January 2019, Volume 6, Issue 1                                    www.jetir.org  (ISSN-2349-5162) 
 

JETIR1901B48 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 381 

 

[3] LU N, CHOW J H, DESROCHERS A A . Pumped 2 storage hydro tubine bidding strategies in a competitive electricity 

market [C] . IEEE Power Engineering society General Meeting, Toronto , Ontario , Canada , 2003. 

 

[4] Liu Yong-jun , Wang Liang Wang Qiang , ecl . An Optimization Algorithm for Determining Pumped Storage Power Station 

Energy Scheduled in the East China Grid[J]. Automation of  Electric Power System , 2009, 33(3); 104-107. 

 

[5] N.C. Batista, R. Melico,J.C.O. Matias, J.P.S. Catalao, “Self-Start Evaluation in Lift-Type Vertical Axis Wind Turbines: 

Methodology and Computational Tool Applied Asymmetrical Airfoils,” International Conference on Power Engineering 

Energy and Electrical Drives (ICPEEED) 2001, Torremolions (Malaga), Spain, 2011. 

 

[6] J. Shi, Y. Liu, Y. Yang, and W. Lee, “Short-term wind power predictionBased on wavelet transform-support vector machine 

and statistic characteristicsAnalysis,” in Proc. IEEE Ind. Comm. Power Syst. Tech. Conf.,2012, pp. 1136–1141. 

 

[7] J. Shi, Y. Liu, Y. Yang, and W. Lee, “Short-term wind power predictionBased on wavelet transform-support vector machine 

and statistic. M. Beaudin, H. Zareipour,A.Schellenberglabe, andw. Rosehart, “EnergyStorage for mitigating the variability of 

renewable electricity sources,”Energy Sustain. Dev., vol. 14, pp. 302–314, 2010. 

 

[8] G.Yan, S. Feng, and J.H. Li, “Review on combinedwind power generationAnd energy storage systems,” Energy Storage Sci. 

Technol., vol. 3, pp. 297–301, 2014. 

 

 

 

 

http://www.jetir.org/

