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Abstract— In this project an attempt is made to integrate the 

two technologies of wave energy convertor to achieve 

greater electricity production. An approach is made to 

minimize the cost of production of wave energy convertor. 

The two technologies are merged to gain the advantages of 

both in simple and efficient way. The geographical 

conditions of Indian Ocean region have some local short 

waves which may be ideal to use this type of energy 

convertor. According to the collecting of wave data and 

using an optimized buoy, it is concluded that the 

adjustments have more effect on balancing buoy properly. 

Therefore, by changing the shape of flat buoy to flower 

shape has direct effect on the buoy to balance properly on 

waves. These characteristics enable low complexity of the 

device, excellent survivability and an exceptionally high 

capacity factor. This may lead to low capital as well as low 

operation and maintenance costs. 
Keywords: Buoy, Duck, Point absorber, Renewable energy, 

Wave energy converter 

I. INTRODUCTION 

The energy contained in the ocean’s waves is more than 

enough to supply at least half of the world’s electricity 

needs: it is estimated that waves possess a total power of 1-

10 TW (Wave Energy Group (2005)) or otherwise stated, 

8000-80000 TWh/yr, whilst the world’s energy requirement 

is approximately 140000 TWh/yr (Isaacs and Seymour 

(1973)) which means that the wave energy could contribute 

to half of the world’s requirements. 

Wave energy is unevenly distributed around the 

world. The highest power levels occur between the latitudes 

of 30 to 60 in the Southern as well as Northern hemisphere. 

These zones commonly known as "hot spots", have the 

highest wave activity due to the occurrence of strong storms. 

Other parts of the world located outside of these latitudes 

also have significant wave climates, but not as substantial as 

the hot spot zones. The lower power levels are however 

compensated for by smaller wave power variability (Bound 

(2003)). 

Depending on the earth’s orientation to the sun, 

some parts of the earth are heated more than others. The air 

in the warmer parts becomes less dense, and therefore 

lighter. Being more dense, cold air displaces the warmer air 

upwards, causing the air to rise. When wind blows over the 

ocean, small ripples form due to friction. As the wind 

continues to blow, more of the wind energy is converted into 

wave energy, causing the small ripples to eventually become 

large waves that can travel over far distances. Wave energy 

can therefore be seen as a concentrated form of solar energy. 

The original solar radiation power levels of 1000 W/m
2
 the 

earth’s surface are converted to more concentrated (wave) 

power levels of 10 to 100 kW per meter crest length (Boud 

(2003)). 

II. PRINCIPLE OF WORKING 

The Integrated point and Duck WEC works on the principle 

of electromagnetic induction. The Faraday’s has given two 

laws known as Faraday’s law of Electromagnetic Induction. 
The whole operation in the integrated point and Duck WEC 

is carried out with the help of Rack and Pinion mechanism 

on the buoy and sector and pinion on the Duck. Spur rack is 

a special case of a spur gear where it is made of infinite 

diameter so that the pitch surface is plane. The spur rack and 

pinion combination converts rotary motion into translator 

motion or vice-versa. 

III. CONSTRUCTION 

A square buoy is mounted with the generator. Buoy consist 

of hole at the centre through which the rope is passed, the 

one end of this rope is fixed to the bottom of sea and other is 

connected to the generator via rack and pinion mechanism 

which converts the up and down motion of buoy in rotary 

motion which rotates  the generator shaft. A spring is fixed 

to recoil the rack on its place. The whole assembly is fixed 

on the wooden body which is fitted on the buoy. Buoy is an 

air filled float that is adjusted to carry the weight of the 

device efficiently. The four Ducks are pivoted to the Buoy 

along the four edges using the connecting handles which are 

mounted with sector pinion mechanism to rotate the 

generator which is fixed on the handle and rotate with the 

motion of Duck. All the connections are joined to the battery 

to store the electric charge. Ducks are the oval shaped 

devices which are heavy on one side in order to return to 

their own place after motion is completed. Ducks do not 

require recall spring in order to recall. Their own weight 

returns them to their place. The battery and generator above 

the Buoy can be fixed inside the plastic box in order to 

prevent them from the rain or splash of water. 

IV. WORKING 

The main principle of this device is Electromagnetic 

induction i.e. when coil moves inside the magnetic field an 

e.m.f. is generated. The device converts K.E. of waves into 

Electrical energy. With the motion of wave the point 

absorber wave energy convertor moves vertically to and fro 

which operates the generator connected to the Buoy by 

pulling the rope and hence this motion is converted to rotary 

motion and produce electricity. At the same time the two 

ducks whose axis is parallel to the wave comes in action and 

moves the sector pinion on their axis which rotates the fixed 

generator inside the ducks. At this time the other two ducks 

provide stability to the device and help it to properly float on 

the wave. 
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Fig. 1: Working 

V. EXPERIMENTAL APPARATUS AND TEST EQUIPMENT 

The mechanical components were mounted on a wooden 

platform while the Platform is fixed horizontally on buoy 

.ducks are connected on all four sides. Multimeter generator, 

LED, scale, stop watch and note book are used as tool for 

analyzing the performance of experimental setup. 

The multimeter is used to measure the amount of voltage 

generated with the motion of WEC due to wave motion. 

Scale is used to measure the height of waves, scale is fixed 

in water .the above readings are noted LED lights are also 

used for identification of electricity generation due to waves. 

VI. EXPERIMENTAL OBSERVATIONS FOR BUOY 

TIME (IN 

SECOND) 

VOLTAGE (IN 

volt) 

CURRENT(IN 

AMPERES) 

3 5.2 0.7 

6 6.7 0.8 

9 4.7 0.4 

12 4.9 0.6 

15 4.5 0.3 

Table 1: Observation Table 

A. Advantages: 

The advantages of wave energy power plants include the 

following: 

 No fuel is needed;  

 Energy is completely free;  

 Wave energy is an inexhaustible energy source ; 

 The energy supply is secure; 

 Wave energy has the highest energy density among 

renewable energies.      

B. Disadvantages: 

The disadvantages of wave energy power plants include the 

following 

 Wave energy is an intermittent source. 

 Power-smoothing systems are needed due to 

fluctuations in power. 

 Grid constraints are caused due to fluctuation in 

power. 

C. Applications: 

 The device can be used to power the sensor used in 

sea level measurement because it gives continuous 

power, while the solar energy depend on the sun to 

be present. 

 It can be also used for powering the sea border 

protection sonar by eliminating the need of 

continuous change in batteries or supplying the 

electricity by wire from the shore. 

 Group of this wave energy convertor can be used to 

produce electricity for commercial purpose. 

VII. CONCLUSION 

The  use  of  ocean  waves  energy  is  in  its  infancy  today  

but  can  lead  to  clean,  affordable  and  renewable 

electrical power. Right now, it's probably 15 years behind 

wind energy, but it has a vast potential. Wave energy is a 

renewable energy, like solar and wind energy. The idea is 

that  energy  can  be  produced  from  these  abundant  

natural  resources  and  it  helps  to  reduce  the  

consumption  of  fossil  fuels  and  pollution.  The benefit of 

this wave project is that collector provides invaluable 

information about the feasibility of applying wave energy in 

coastal nations. 

VIII. FUTURE SCOPE 

In this chapter the most important findings are emphasized 

and a few recommendations are made regarding future work 

on the WEC model. In this chapter a few suggestions are 

made to potentially   improve the wave energy developed in 

this study. 

 The entire setup is above the water which removes 

the need of water proofing. This location also means that the 

point absorber is less likely to be damaged during a storm. 

Tests in the large wave flume have shown that the complete 

model built in this study was able to withstand any wave 

conditions, indicating that the system is reliable. The model 

can be more reliable, strong and light weight by using fiber 

in place of wood and thermacol. The scale model developed 

in this study can easily be scaled up to a full scale prototype 

model using the scaling laws. The shape of the buoy may be 

altered so that a bigger buoyancy force is created with small 

displacements. Fig shows that the buoy should have an 

almost cylindrical shape  

 
Fig. 2: Various Shapes of Buoy 
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All three shapes in this figure have a diameter of 

0.94metres. The cylinder has a height of 0.94 metres and the 

cone has a height of 1.2 metres. The shape of the buoy 

should be a combination of the sphere and the cylinder. The 

new shape will have higher drag and buoyancy forces. This 

will ensure that the buoy will react faster to passing waves, 

water will not simply flow around the buoy a good 

electronic circuit add feather to the WEC by properly storing 

electricity generated . Prototype is in its initial stage where 

ducks are made of thermocol and joined to handle by plastic 

stick by making the whole mechanism of single material 

along with sector pinion the WEC can withstand more force 

of impact of waves. 
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