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Abstract

Electric power from wave and tidal power is a form of pollution free and echo-friendly renewable energy which has a
huge potential. This potential has not been realized high capital costs and environmental concerns. This paper
discussed how the two problems could be resolved utilizing small scale technologies, innovative financing, and
involving local communities of the coastal areas to ensure that all key impacts are manageable. Bangladesh has 710 km
long coast line and long coastal area with 2~8 m tidal head/height rise and fall, most of which is protected against
flooding by embankment and sluice gates. Therefore, the potential for wave and tidal power in the country is significant
because the barrages necessary for creating controlled flow through turbines (to tap tidal power) are also needed for
flood control. The wave climate has been studied for a long time at the coastal belt of Bangladesh. It has been shown
that it is feasible to generate electricity using the Bay of Bengal. Our research study showed that all twelve months of
the whole year are not feasible for wave and tidal power production but 8 months of the year (from the late March to
October) are most suitable, feasible and viable for power production
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I. Introduction

Wave energy devices can be fixed or floating and capture energy from the oscillation of waves at the surface or
movement of the water column. Fig.1 below shows the areas with greatest wave power potential in the Celtic Seas and
beyond, with potential at it’s greatest to the north and west of Scotland and the west of Ireland. Table 1 lists current
activities related to wave energy generation within the SIMCelt project area.
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Fig. 1: Wave Resource Distribution in Europe
(Source: Aquaret.com)
Tidal current devices (turbines) are installed where there are strong ocean currents that can be used to generate energy
from the fast moving waters. Tidal turbine rotors can be much smaller than wind turbine rotors, thus they can be
deployed much closer together (Marine Current Turbines, 2017), however at low tidal depths close to shore generation
capacity may be limited. Figure 2 shows the areas with greatest tidal stream potential in the Celtic Seas and beyond,
with potential at its greatest to the west of Brittany, Gulf of St Malo,Cornwall,the Severn Estuary, Pembrokeshire coast,
Anglesey, between Northern Ireland and south west Scotland and the Inner Hebrides. Table 2 lists current activities
related to tidal stream energy generation within the SIMCelt project area.
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Fig. 2: Tidal Resource Distribution in Europe
(Source: Aquaret.com)
I11. Methods and Materials
I1.LA. Tidal and Wave Power Turbine Alternatives

Generator

Fig.3 Wave and Tidal power turbine

The process in which Electricity is produced by using the force/movement of the waves is called Wave Power.
Harnessing wave power the movement of waves on the surface of the sea is used to make large floats move up and
down. These act as pumps which supply a continuous flow of water to turn a Turbine. Fig.3 is a schematic of a tidal
power turbine which uses changes in air pressure caused by the tides to turn the turbine and generate electricity. This is
very similar to the technique used in wave power generation

11 A. Nonrenewable Energy and its impact

Energy is the driving force of the human civilization. The use of energy is indispensable in the day-to-day work,
agriculture, transportation and communication, medical purposes, education, industries, entertainment etc. The
conventional sources of energies are fossil fuels (like coal, petroleum and natural gases) and combustibles. But the
stocks of conventional energy sources are limited and are depleting fast due to indiscriminate uses. Besides, the
processes of gaining energies from conventional sources have immense harmful impact on the environment, e.g., firing
of fossil-fuels emit tones of SO2, NO2, CO, CO2 etc. which are liable for air pollution.

Fig. 4 Nonrenewable Energy and its impact
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11.B. The World Energy Council Renewable Intensive Scenario
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Fig.5. The World Energy Council Renewable Intensive Scenario

11.C. Ocean Wave Energy

Fig.6 Ocean Wave Energy

Ocean wave energy is captured directly from surface waves or from pressure fluctuations below the surface. Waves are
caused by the wind blowing over the surface of the ocean. In many areas of the world, the wind blows with enough
consistency and force to provide continuous waves. There is tremendous energy in the ocean waves. Wave power
devices extract energy directly from the surface motion of ocean waves or from pressure fluctuations below the surface.
Wave power varies considerably in different parts of the world, and wave energy can't be harnessed effectively
everywhere. Wave-power rich areas of the world include the western coasts of Scotland, northern Canada, southern
Africa, Australia, and the northwestern coasts of the United States.

11 D. Classification of Ocean Wave Energy
1. Wave Energy
2. Tidal Energy
3. OTEC

I1.E. Wave Energy Conversion:

Ocean energy conversion has been of interest for many years. Recent developments such as concern over global
warming have renewed interest in the topic. This report focuses on wave energy converters (WEC) as opposed to ocean
current energy converters. The point absorber and oscillating water column WEC devices are addressed with regards to
commercial prospects, environmental concerns, and current state-of-the art. This report also provides an overview of the
energy found in ocean waves and how each type of device utilizes the available ocean wave energy.

11.J: An overview of the energy found in ocean waves:

The ocean holds a tremendous amount of untapped energy. Although the oil crisis of the 1970s increased interest in
ocean energy, relatively few people have heard of it as a viable energy alternative. In fact, hydroelectric dams are the
only well known, mass producing water-based energy, but the ocean is also a highly exploitable water-based energy
source. This presentation provides an overview of the energy found in ocean waves, the current state-of-the art in
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methods used to extract this energy, commercial prospects, and environmental concerns associated with ocean wave
energy extraction.

11.G: OCEAN ENERGY RESOURCES
Ocean energy comes in a variety of forms such as:
(1) Marine currents,
(2) Tidal currents,

(3) Geothermal

(4) Vents, and

(5) Waves.
All are concentrated forms of solar or gravitational energy to some extent. Moreover, wave energy provides “15-20
times more available energy per square metre than either wind or solar” [16]. The most commercially viable resources
studied so far are ocean currents and waves.
I1.H: OCEAN CURRENTS
Two main types of ocean currents exist:

1. Marine currents and
2. Tidal currents.
Both types are influenced by the rotation of the Earth and are highly predictable. Marine currents such as the Gulf
Stream in the Atlantic originate from differences in water temperature within the ocean. When water at the Equator
warms up, it moves towards the poles then cools, sinks, and flows back towards the Equator. The speed with which this
water conveyor belt moves is cyclic in that it speeds up and slows down over about a ten year period [21].
11.I: OCEAN WAVES
Ocean waves arise from the transfer of energy from the sun to wind then water. Solar energy creates wind which then
blows over the ocean, converting wind energy to wave energy. Once converted, this wave energy can travel thousands
of miles with little energy loss. Most importantly, waves are a regular source of power with an intensity that can be
accurately predicted several days before their arrival [20]. Furthermore, wave energy is more predictable than wind or
solar energy. Fig. 1 depicts wave power levels in KW/m of wave crest, the typical units for measuring wave energy.
11.K: Distribution of wave power levels (kKW/m of wave front) T. W. Thorpe, ETSU, and November 1999 [11]
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Fig.7 Approximate global distribution of wave power levels (kW/m of wave front) T. W. Thorpe, ETSU, and November
1999 [11]

11.L OCEAN WAVES

There is approximately 8,000 — 80,000 TWh/yr or 1 — 10 TW of wave energy in the entire ocean [9], and on average,
each wave crest transmits 10 — 50 kW per meter. The energy levels depicted in Fig. 7 are important to keep in mind
when designing any sort of wave power take-off device, but it should also be noted that wave power decreases closer to
the shore because of frictional losses with the coastline.

111. Conclusion

There are a lot of advantages of wave energy. In spite of that there are there are disadvantages of wave energy:
-Sometimes you will get a lot of energy sometimes almost zero.

-Once you've built it, tidal power is free.

-1t produces no greenhouse gases or other waste.

-It needs no fuel.

-It produces electricity reliably.

-Not expensive to maintain.

-Tides are totally predictable.

-Offshore turbines and vertical-axis turbines are not ruinously expensive to build and do not have a large environmental
impact.
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-A barrage across an estuary is very expensive to build, and affects a very wide area - the environment is changed for
many miles upstream and downstream. Many birds rely on the tide uncovering the mud flats so that they can feed. Fish
can't migrate, unless "fish ladders" are installed.

-Only provides power for around 10 hours each day, when the tide is actually moving in or out.

-There are few suitable sites for tidal barrages
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