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Abstract : This paper is totally based on lab volt experiment and the main aim of working on lab volt using wind power
generator is to produce electrical energy from this modules and to find the optimum wind velocity pertaining to optimum air
density and load. After studying various results were obtained which will helped us to formulate a problem in data analysis.
The output so obtained can be use to run the load or can be used for charging the batteries.. After obtaining the excel data
sheet we can perform the optimization technique genetic algorithm solver for data analysis for multi objective optimization
in Mat lab, and obtained the optimal value of all calculated fitness values.
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1. INTRODUCTION

The demand for electrical power is increasing drastically all over the world and the emerging scenario of increased human
activities has lead to a great impact on the environment. All this motivated us in development of alternative energy sources
i.e. renewable energy sources. Renewable energy is derived from regenerative resources that are naturally replenished, such
as sunlight and wind. The prime source of renewable energy comes from the sun via solar radiation. Solar energy can
generate electricity in many ways, including using photovoltaic (PV) cells and concentrated solar engines. Wind energy can
generate electricity using turbines and generators. The Wind Energy Training System of lab volt forms a complete hybrid
energy training system. This program demonstrates how wind turbines are being used in the consumer and industrial markets
to supplement the world’s power needs. Renewable energy is derived from regenerative resources that are naturally
replenished, such as sunlight and wind. The prime source of renewable energy comes from the sun via solar radiation. Solar
energy can generate electricity in many ways, including using photovoltaic (PV) cells and concentrated solar engines. Wind
energy can generate electricity using turbines and generators. The Wind Energy Training System of lab volt forms a complete
hybrid energy training system. This program demonstrates how wind turbines are being used in the consumer and industrial
markets to supplement the world’s power needs. Wind turbines power generators to produce electricity that can be used for
powering homes and businesses. The efficiency is calculated from the capability of wind turbine to harness Wind Energy.

Il. RESEARCH METHODOLOGY

Here we are using research methodology on totally based on LAB VOLT experiment to obtained the optimal power at

different wind speed, air density, and load with the help of wind turbine module.
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Figure 1: wind turbine module

AD L PE3 PE4 PE5 PE6 PE7 PE8S PE9 PE10 PE11 PE12

1200 | 0.14315 0.1326 0.11808 0.07303 0.33532 0.29532 0.45 0.3741 0.4098 0.4098

1.225
1.225 600 | 0.10796 0.12711 0.1136 0.07066 0.32544 | 0.38388 0.3294 0.4888 0.4008 0.4008
1.225 | 400 | 0.10308 0.1224 0.1097 0.06858 0.39545 0.37476 0.4296 0.48 0.3939 0.3939
1.225 300 0.0992 0.11673 0.15789 0.13256 0.3851 0.36524 0.3153 0.3525 0.3867 0.3867
1.225 200 | 0.09108 0.14468 0.14757 0.06246 0.3639 0.3472 0.4016 0.4508 0.3726 0.3726
1.225 100 0.0928 0.12104 | 0.12528 0.10726 0.06493 0.30292 0.35572 0.4012 0.4488 0.4488
1.5 | 1200 | 0.12272 0.13713 0.11886 0.07374 | 0.42355 0.39476 0.4476 0.375 0.4098 0.4098
15 600 | 0.11536 0.13128 0.114 | 0.07174 0.4134 0.3858 0.438 0.3678 0.4032 0.4032
1.5 | 400 | 0.11068 0.12711 0.11006 0.06997 0.40465 0.37752 0.43 0.4828 0.3975 0.3975
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15 | 300 | 0.10648 | 0.12237 | 0.10576 | 0.06805 0.3946 | 0.27714 0.4212 0.4748 0.39 0.39
15 | 200 0.099 | 0.11457 | 0.09894 | 0.06453 | 0.37655 | 0.35352 0.4056 0.4584 0.3783 0.3783
15 | 100 | 0.10615 0.1298 0.126 0.1128 | 0.06798 0.3935 | 0.45535 0.4144 0.4612 0.4612
1.75 | 1200 | 0.12708 | 0.13935 0.1191 | 0.07416 | 0.34096 | 0.39492 0.4484 0.4996 0.4101 0.4101
1.75 | 600 | 0.12164 0.1335 | 0.11436 0.0723 | 0.33352 | 0.29028 0.4404 0.3687 0.4038 0.4038
1.75 | 400 | 0.11696 | 0.12984 | 0.16548 0.0707 | 0.40885 | 0.38048 0.4332 0.3639 0.3984 0.3984
1.75 | 300 | 0.11236 | 0.12588 | 0.15918 | 0.26996 | 0.39985 | 0.27975 0.4252 0.4772 0.3918 0.3918
1.75 | 200 | 0.10468 0.1185 0.0994 | 0.13186 | 0.38375 | 0.35908 0.4112 0.3474 0.3816 0.3816
175 | 100 | 0.1106 | 0.13616 | 0.12687 | 0.11668 | 0.34335 | 0.32276 | 0.37292 0.4232 0.3513 0.3513
2 | 1200 | 0.13052 | 0.14109 0.1221 | 0.07439 | 0.42805 | 0.39548 0.4488 0.375 0.4107 0.4107
2| 600 | 0.1254 | 0.13629 | 0.11888 0.3552 | 0.41965 | 0.38816 0.4416 0.4924 0.4059 0.4059
2| 400 | 0.1208 | 0.13251 | 0.05806 | 0.34875 | 0.32976 | 0.38188 0.4352 0.3648 0.5348 0.5348
2| 300 | 011616 | 0.12867 | 0.11332 | 0.34065 | 0.32344 | 0.37588 0.4276 0.3594 0.3942 0.3942
2 | 200 | 0.10876 | 0.12192 | 0.10798 0.067 | 0.38865 | 0.36308 0.4144 0.4656 0.3837 0.3837
2 | 100 | 0.11895 | 0.14152 | 0.14277 0.1197 | 0.35175 | 0.33044 | 0.37976 0.4296 0.3561 0.3561
2.125 | 1200 0.132 | 0.14217 | 0.12234 | 0.22365 | 0.42885 | 0.39604 0.3372 0.3753 0.4101 0.4101
2125 | 600 | 0.12692 | 0.13758 | 0.11928 | 0.21912 0.4215 | 0.38964 0.3315 0.492 0.5416 0.5416
2125 | 400 | 0.1222 | 0.13392 | 0.11668 0.2154 | 0.33164 | 0.38368 0.4364 0.486 0.4011 0.4011
2125 | 300 | 0.11792 | 0.12984 | 0.11392 | 0.21114 | 0.32612 | 0.37752 0.4296 0.4792 0.3948 0.3948
2125 | 200 | 0.1106 | 0.16432 | 0.10884 | 0.27124 | 0.31472 | 0.36648 0.4176 0.4672 0.3858 0.3858
2125 | 100 | 0.11905 | 0.14324 | 0.09642 | 0.24476 0.3637 | 0.33584 0.3856 0.4332 0.48 0.48
2.15 | 1200 | 0.09921 | 0.14223 | 0.06118 | 0.07451 | 0.34424 | 0.39608 0.45 0.3747 0.4107 0.4107
215 | 600 | 0.12696 | 0.13779 | 0.11938 0.357 | 0.33812 0.3898 0.4432 0.3696 0.4062 0.4062
215 | 400 | 0.12256 | 0.13392 | 0.11682 0.3511 0.3334 | 0.38436 0.4372 0.3651 0.4011 0.4011
215 | 300 | 0.11828 | 0.13011 | 0.11406 0.344 0.4106 | 0.37896 0.432 0.3606 0.3969 0.3969
215 | 200 | 0.11124 | 0.12348 0.1089 | 0.06784 0.3182 0.3682 0.42 0.3516 0.3861 0.3861
215 | 100 | 0.09552 | 0.14348 | 0.14478 | 0.12224 0.3644 | 0.34016 | 0.39016 0.4368 0.3621 0.3621
2.175 | 1200 | 0.13296 | 0.14265 | 0.06117 | 0.22455 | 0.34488 | 0.39632 0.4492 0.3744 0.4098 0.4098
2175 | 600 | 0.12772 | 0.13812 | 0.11936 | 0.43374 0.4248 0.2928 0.444 0.3696 0.4068 0.4068
2.175 | 400 | 0.12332 0.1341 | 0.11694 | 0.49868 | 0.33512 0.3856 0.4388 0.3654 0.4014 0.4014
2175 | 300 | 0.11872 | 0.13041 | 0.11436 | 0.49098 | 0.41215 | 0.38008 0.432 0.3609 0.3969 0.3969
2175 | 200 | 0.11192 | 0.12399 | 0.10922 0.4753 0.4003 0.3698 0.4216 0.3528 0.3888 0.3888
2175 | 100 | 0.1202 | 0.10812 | 0.14523 0.2526 0.3693 | 0.34232 0.393 0.44 0.3648 0.3648
3 | 1200 | 0.13824 | 0.14517 | 0.12362 | 0.22461 0.4316 | 0.39584 0.4496 0.3747 0.4101 0.4101
3 | 600 | 0.13424 0.1419 | 0.06068 | 0.22125 0.4254 | 0.39076 0.4432 0.3702 0.4065 0.4065
3| 400 | 0.13068 | 0.13893 | 0.11924 0.2181 0.4197 | 0.38668 0.4388 0.3657 0.4032 0.4032
3| 300 | 0.12748 | 0.13596 | 0.11722 | 0.21456 0.414 | 0.38136 0.4336 0.4828 0.3981 0.3981
3| 200 | 0.12056 | 0.13029 | 0.11332 | 0.20847 | 0.40295 | 0.27861 0.4236 0.4724 0.3885 0.3885
3| 100 | 010592 | 0.11685 | 0.10284 | 0.19167 | 0.37295 | 0.36232 | 0.39636 0.4436 0.3669 0.3669
AV 0.11679 | 0.132513 | 0.115397 | 0.195276 | 0.363564 | 0.362146 | 0.417339 | 0.413567 | 0.404027 | 0.404027
MAX 0.14315 | 0.16432 | 0.16548 | 0.49868 0.4316 | 0.39632 | 0.45535 0.4996 0.5416 0.404
MIN 0.09108 | 0.10812 | 0.05806 | 0.06246 | 0.06493 | 0.27714 0.3153 0.3474 0.3513 0.5416
Power at different wind velocity Fitness

PE3 3265.78

PE4 3268.78

PE5 3278.38

PE6 3378.38

PE7 3379.38

PES8 3378.38

PE9 3389.65

PE10 3398.02

PE11 3398.22

PE12 3308.12

TABLE 2 GA tool
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Figure 3: DATA ANALYSIS BY GA SOLVEL IN EXCEL

111.CONCLUSIONS
At same load and air density for all the wind velocities namely 3,4,5,6,7,8,9,10,11 and 12 m/sec readings of the electrical

power was taken from the labvolt module and was optimised using GA in excel software. By Using the GA tool the fitness

of Power at different wind velocities was checked, and obtained the optimal values at Fitness value of wind speed 10.

REFERENCES
[1] Kumaraswamy B.G , Keshavan B.K , Ravikiran Y.T “Analysis of seasonal wind speed and wind power density
distribution in Aimangala wind form “ at Chitradurga Karnataka using two parameter weibull distribution function , 2011
IEEE Power and Energy Society General Meeting ,Date of Conference: 24-29 July 2011

[2] Monica Chinchilla, Jaun Carlos Burgos “Control of permanent-magnet generators applied to variable-speed wind-energy
systems connected to the grid” , IEEE Transactions on Energy Conversion (Volume:21 , Page(s): 130 - 135,

[3] K. Tan; S. Islam “ Optimum control strategies in energy conversion of PMSG wind turbine system without mechanical
sensors “ ,IEEE Transactions on Energy Conversion Year: 2004, Volume: 19, Issue: 2 ,

@IJAERD-2016, All rights Reserved 686


http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6027502
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6027502
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=60
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.K.%20Tan.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.S.%20Islam.QT.&newsearch=true
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=1300706&newsearch=true&queryText=Kelvin%20Tan,%20Syed%20Islam%5B3%5D%20
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=1300706&newsearch=true&queryText=Kelvin%20Tan,%20Syed%20Islam%5B3%5D%20
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=1300706&newsearch=true&queryText=Kelvin%20Tan,%20Syed%20Islam%5B3%5D%20
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=60
http://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=28894

International Journal of Advance Engineering and Research Development (IJAERD)
Volume 3, Issue 5, May -2016, e-ISSN: 2348 - 4470, print-ISSN: 2348-6406

[4] Wei Qiao, Wei Zhou, Jose M .Aller and Ronald G.Harney “Wind Speed Estimation Based Sensorless Output
Maximization Control for a Wind Turbine Driving a DFIG” ,IEEE Transactions on Power Electronics ,Year: 2008, Volume:
23, Issue: 3

[5] Muldi Yuhendri, Mochanmad Ashari, Mauridhi Hery Purnomo “Linear Quadratic Regulator design for modular matrix
converter using Genetic Algorithm Communication Software and Networks (ICCSN) “ 2011 IEEE 3rd International
Conference on Year:

[6] Suresh H. Jangamshetti , V. Guruprasada Rau “Site matching of wind turbine generators: a case study” ,IEEE
Transactions on Energy Conversion ,Year: 1999, Volume: 14, Issue: 4 Pages: 1537 - 1543, DOI: 10.1109/60.815102 ,Cited
by: Papers (58)

[7] Z. Chen, E. Spooner A modular,” permanent-magnet generator for variable speed wind turbines Electrical Machines
and Drives”, 1995. Seventh International Conference on (Conf. Publ. No. 412) Year: 1995 Pages: 453 - 457, DOI:
10.1049/cp:19950913 Cited by: Papers (2

[8]Rajib Datta and V.T Ranganathan “Direct power control of grid-connected wound rotor induction machine without rotor
position sensors” IEEE Transactions on Power Electronics Year: 2001, Volume: 16, Issue: 3 Pages: 390 - 399, DOI:
10.1109/63.923772 Cited by: Papers (139)

[9] Sharbaro, D., Pena, R.”A nonlinear wind velocity observer for a small wind energy system Decision and Control”, 2000.
Proceedings of the 39th IEEE Conference on Year: 2000, Volume: 4 Pages: 3086 - 3087 vol.4,

[10] Yuanjun Dai ,Jianwen Wang ; Xiongfei Liu ; Caifeng Wen “Optimal design of characteristic wind speed for small
horizontal axis wind turbine and experimental research” ,Electric Information and Control Engineering (ICEICE), 2011
International Conference on Year: 2011 Pages: 5150 - 5153,

[11]Gu Yujie, Xie Da ; Zhang Yanchi ; Zhang Ming”The small wind turbine characteristics test ,Electrical Machines and
Systems (ICEMS)”, 2011 International Conference on Year: 2011 Pages: 1 - 6, DOI: 10.

@IJAERD-2016, All rights Reserved 687


http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=4495554&queryText=Wei%20Qiao,%20Wei%20Zhou,%20Jose%20M%20.Aller%20%20and%20Ronald%20G.Harney&newsearch=true
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=4495554&queryText=Wei%20Qiao,%20Wei%20Zhou,%20Jose%20M%20.Aller%20%20and%20Ronald%20G.Harney&newsearch=true
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=4495554&queryText=Wei%20Qiao,%20Wei%20Zhou,%20Jose%20M%20.Aller%20%20and%20Ronald%20G.Harney&newsearch=true
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=63
http://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=4509502
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=6014875&queryText=Muldi%20Yuhendri%20,%20Mochanmad%20%20Ashari%20,%20Mauridhi%20Hery%20Purnomo&newsearch=true
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=6014875&queryText=Muldi%20Yuhendri%20,%20Mochanmad%20%20Ashari%20,%20Mauridhi%20Hery%20Purnomo&newsearch=true
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=6014875&queryText=Muldi%20Yuhendri%20,%20Mochanmad%20%20Ashari%20,%20Mauridhi%20Hery%20Purnomo&newsearch=true
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=5993482
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=5993482
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=815102&queryText=Suresh%20H.%20Jangamshetti%20,%20V.%20Guruprasada%20Rau&newsearch=true
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=60
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=60
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=60
http://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=17640
http://dx.doi.org/10.1109/60.815102
http://ieeexplore.ieee.org/xpl/abstractCitations.jsp?arnumber=815102#abstractCitations
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=3529
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=3529
http://dx.doi.org/10.1049/cp:19950913
http://ieeexplore.ieee.org/xpl/abstractCitations.jsp?arnumber=497775#abstractCitations
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=923772&queryText=Rajib%20Datta%20and%20V.T%20%20Ranganathan&newsearch=true
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=923772&queryText=Rajib%20Datta%20and%20V.T%20%20Ranganathan&newsearch=true
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=63
http://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=19974
http://dx.doi.org/10.1109/63.923772
http://ieeexplore.ieee.org/xpl/abstractCitations.jsp?arnumber=923772#abstractCitations
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Sbarbaro,%20D..QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Pena,%20R..QT.&newsearch=true
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=912169&queryText=Sbarbaro,%20D.,%20Pena,%20R.&newsearch=true
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=7285
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=7285
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Yuanjun%20Dai.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Jianwen%20Wang.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Xiongfei%20Liu.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Caifeng%20Wen.QT.&newsearch=true
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=5777005&queryText=Yuanjun%20Dai%20,Jianwen%20Wang%20;%20Xiongfei%20Liu%20;%20Caifeng%20Wen&newsearch=true
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=5777005&queryText=Yuanjun%20Dai%20,Jianwen%20Wang%20;%20Xiongfei%20Liu%20;%20Caifeng%20Wen&newsearch=true
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=5766331
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=5766331
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=5766331
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Gu%20Yujie.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Xie%20Da.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Zhang%20Yanchi.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Zhang%20Ming.QT.&newsearch=true
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=6073759&queryText=Gu%20Yujie,%20Xie%20Da%20;%20Zhang%20Yanchi%20;%20Zhang%20Ming&newsearch=true
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6059525
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6059525
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6059525
http://dx.doi.org/10.1109/ICEMS.2011.6073759

