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Abstract— Wave power is the transport of energy by ocean 

surface and can be used to transport this energy in various 

forms like pumping, electricity generation, etc.  Waves are 

generated by wind passing over the sea surface and pressure 

difference between upwind at the side wave crest.  This wave 

energy is transferred from a rubber tube to an Aluminium rod 

which cuts magnetic field with coils wounded onto it and 

ready to generate electricity according to Faraday’s Law of 

Electromagnetic Induction.  The amount of electricity 

generated would be depend on how big the set up we can built 

and power of Magnet.   This whole project is still under 

research in United States and In future “Electricity generation 

by wave” have great potential as it is renewable source of 

energy.  
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I. INTRODUCTION 

Wave energy is ocean’s surface energy which produces due 

to wind passing over the surface of sea and we are capturing 

that energy to generate the electricity.  But in this set up 

waves are generated by a flapper.  Larger waves are more 

powerful but the Wave Power is also depend on wave speed, 

water density and its wavelength.  The wave energy is 

transferred to the shaft by means of float.  The wave energy 

can be converted into electrical energy by connecting the 

output shaft to the Dynamo (that converts mechanical energy 

into electrical energy). And this energy is used to do the 

useful work. A variety of technologies have been used for 

capturing wave energy and converting it to useful work,  but 

this is a most simple and economical design. 

II. LITERATURE REVIEW 

Experiments with point absorber in regular waves were being 

carried out from 1978 in many countries worldwide.  This 

was the first step towards electricity generation using wave 

power.  After many failed experiments, a Scotland Scientist 

George W. Moody believed that there was a method of 

extracting energy from waves on a liquid.  Further N.J. Baker 

and M.A. Mueller introduced the concept of ‘Direct Drive’ 

wave energy converters, whereby the moving part of a wave 

energy device is coupled directly to the moving part of a 

reciprocating electric generator. 

III. CONSTRUCTIONAL DETAIL 

 
Fig. 1: Experimental Setup 

In this setup there is a tank which is filled with water. The 

shaft is attached to the Rubber float which is kept over the 

water surface and the other end of the shaft is covered with 

the copper winding.  A permanent circular disk magnet is 

placed in wooden clamp and attached to the stand in such a 

way that the shaft should pass through it.  A linear bearing is 

also clamped to the stand and shaft is supported by bearing, 

so that motion of the shaft is constrained in vertical direction 

only.  A Flapper is used to generate the water ripples (waves). 

A. Base Frame And Stand: 

Base frame and stand of mild steel is used to hold the tank 

and support and clamp the bearing, wooden block and to give 

the rigidness to the structure. 

B.  Float: 

The float selected is Rubber Tube.  The reason behind 

selecting the rubber tube is the ability to float under high 

weight and it is stable, easily available at low cost. 

C.  Rod: 

The rod is of Aluminium material. Significance of 

Aluminium rod is it is light in weight, have a good corrosion 

resistant property and it will offer less friction during 

oscillating movement.  This rod is bolted to the float through 

a cover. 

 
Fig. 2: Rod 
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D. Bearing: 

Bearing used is LINEAR SLIDE BALL BEARING .There 

will not be radial force acting on the bearing, radial forces are 

negligible. It is used only for frictionless motion and to guide 

the motion of the shaft only in upward direction. 
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TABLE 1: SPECIFICATIONS OF BEARING 

 
Fig. 3: Linear Slide Ball Bearing 

E. Magnet: 

The most important part in the design is magnet.   According 

to Faradays law electricity generated is directly proportional 

to the magnetic pulse.  Therefore magnet used is Neodymium 

Rare Earth circular disc magnet.  This magnet has very strong 

magnetic field. 

 

Type 

 

I.D. 

(m

m) 

 

O.D

. 

(m

m) 

 

Magne

tic 

Flux 

(Tesla) 

 

Thickness(

mm) 

 

Densi

ty 

(g/cm
3) 

Neodymi

um Rare 

Earth 

Magnet 

 

60 

 

100 

 

0.4 

 

10 

 

7.3 -

7.5 

TABLE 2: SPECIFICATIONS OF MAGNE 

 
Fig. 4:  Neodymium Rare Earth Magnet. 

F. Copper Coils: 

 Copper is good electricity conductor. According to the 

calculation we get number of coil =2890. These coils are 

wound on hollow fiber bush and fixed it and then this bush is 

fitted on rod. The output of coil is made free to connect it to 

the battery. 

 
Fig. 5: Copper Coil. 

IV. WORKINGPRINCIPLE 

“Electricity” is generated by the cutting of electromagnetic 

flux of permanent magnet by the copper winding, the input of 

which is the shaft connected to a float which reciprocates due 

to waves generated. 

V. WORKING 

The waves are generated using flap which provide motion to 

the float.  The float because of the principle of Buoyancy 

reciprocates in the tank. The float is connected to Aluminium 

rod.  The reciprocating motion of float transmitted  to the fiber 

bush with windings on it which is fitted on the rod.  The rod 

motion is constrained only in one direction by slide bearing, 

held by the stand.  A Neodymium permanent magnet is held 

by wooden clamp which is mounted on the stand.  As the 

copper windings cut magnetic field of magnet, the electrons 

in windings are excited.  These excited electrons move at a 

right angle, as the right hand rule. These electrons are termed 

as induced voltage.  The back emf which is produced by the 

coils is known as induced current.  

           By the principle of Faraday’s Law of Magnetic 

Induction electricity is generated. 

 
Fig. 6: Working Diagram 

VI. CALCULATIONS 

According to Faraday’s law for voltage, 

Voltage generated (V) = −𝑁
∆(𝐵𝐴)

𝛥(𝑡)
 

Where, 



Electricity Generation by Wave Energy 

 (IJSRD/Vol. 4/Issue 01/2016/101) 

 

 All rights reserved by www.ijsrd.com 377 

1) N= no. of coils required 

2) B=Magnetic Flux in Tesla=0.4 
3) A= Area of Ring Magnet in m2 

= 𝜋𝑅2 − 𝜋𝑟2 

= 𝜋(0.052 − 0.032) 

A =0.005026𝑚2 

4) t= 0.83 sec 

5) V= voltage to be generated  

=7 volt. 

6) By keeping the values in above equation: 

 

=
−(𝑁) × (0.4 × 0.005026)

0.83
 

∴ 𝑁 = 2889.97 

∴ 𝑁 ≅ 2890 Coil 

VII. RESULT 

This setup is giving approximately 5volt AC electricity, this 

will be further converted to DC, by AC to DC convertor and 

then stored into battery.   
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