
IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES 

ISSN PRINT 2319 1775 Online 2320 7876 
 

Research paper                             © 2012 IJFANS. All Rights Reserved, UGC CARE Listed ( Group -I) Journal Volume 11,  Iss 1, Jan 2022 

 

586 | P a g e  

 

Analysis of Types of Tidal Turbine  

Umesh Kumar Singh, Assistant Professor 
Department of Electrical  Engineering, Teerthanker Mahaveer University, Moradabad, Uttar Pradesh, India 

Email id-umeshsingh11feb@gmail.com 

 

ABSTRACT: Tidal power is a type of hydroelectric that converts tide-generated 

energy into usable forms of energy. The gravitation effect of the moon and sun on 

the globe causes the seas to move in a cyclical rhythm, which generates tides. 

Concern Regarding TIDAL Present TURBINE DESIGN, is a work that provides the 

outline of tidal energy. The many forms of tidal current turbines and the benefits 

of tidal energy. During the twentieth century, engineers devised techniques to use 

tidal movement to generate electricity in areas with a large tidal range. All 

systems depend on particular generators to convert tidal energy into electricity. 

Tidal energy generation is currently in its development. So yet, the amount of 

power produced has been insignificant. There are only a couple advertising tidal 

power plants in operational across the world. The first occurred in the French 

town of La Rance. 
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1. INTRODUCTION 

Energy is a major driving factor in the global economy. The majority of developing 

nations and sectors continue to depend only on traditional energy sources such as coal, 

oil, and gas. Because of their scarcity, conventional energy supplies will become extinct 

within a few decades(Chowdhury et al., 2021). Excessive use of traditional energy 

resources is hazardous to human health, the atmosphere, and the ozone coating. 

Unsoiled renewable power is the greatest option for preventing future environmental 

degradation. This is only feasible if a number of technical issues are resolved. All 

nations are working to address technical challenges and create new technologies in the 

area of renewable energy, either individually or jointly(Neill et al., 2016). 
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Hydropower, wind, solar, and ocean energy just these a few instances of sustainable 

power sources that are both clean and environmentally friendly. Hydropower is one of 

the earliest renewable energy sources to be exploited, and as a result, it has seen 

significant growth throughout time(Yang et al., 2020). By erecting dams across rivers, 

hydro power may be stored as potential energy. Turbines transform this potential 

energy to kinetic energy, which is then turned to electrical energy with the aid of 

generators. In most nations, obtaining land for the construction of dams and storage 

reservoirs is a major environmental and human rehabilitation concern. Then there's 

wind power (Mohd Yusoff et al., 2015). 

Wind energy is a small-scale, intermittent source of energy. The study of how to 

improve the efficiency of wind turbines is still ongoing. Solar energy is the most 

plentiful form of energy currently accessible. Solar energy is converted to electricity 

using solar cells. The fundamental problem with solar energy is that solar cells are very 

expensive and so cannot be mass produced. Ocean energy is the most recent 

contribution to the realm of renewable energy(Segura et al., 2017). Thermal power, 

tidal power, and power from wave and circulatory currents are all examples of 

renewable energy sources are all sources of energy in the ocean. The paper's major 

emphasis is on tidal current energy. The development of systems to capture the 

immense potential of tidal current energy held by the ocean is still in progress. In this 

study, an effort is made to examine the present tidal energy situation. 

The gravitational field changes when the earth and moon move closer together, 

resulting in the production of tides (Khojasteh et al., 2018). The size of tides is 

determined by the relative locations of the moon and sun to the earth, the shape of 

the shoreline, the sea bottom, and the earth's rotation. Tidal currents are also caused 

by coriolis forces induced by the earth's rotation, as well as density variances caused 

by temperature and salinity variations. Potential energy, wave energy, and tidal current 

energy are the three basic types of tidal energy that may be used(Jenkins et al., 2018). 

Tidal barrages, as shown in the schematic design of coastal bombardments, have been 

used for several centuries to convert tidal energy into potential energy, which may then 
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be converted into electric energy using turbine. Single basin tidal barrages and double 

basin tidal barrages are the two kinds of tidal barrages. The single basin project creates 

a single basin by building barrages across the estuary. This system considers the fall of 

tides, the rising of tides, or combined rise and fall of tides to produce power in three 

ways. When the tide is rising, the first technique opens the sluice gates, letting the 

passage of rainwater into the lake whenever this is adequate hydraulic heads among 

the lower sea surface and the saved liquid level, sluice doors are released at the 

commencement of the ebbing. 

Water is permitted to travel through the turbine and create energy after the sea is at 

its lowest level after the tide has fallen. Sluice doors are operated to remove the 

collected waters and keep the collected liquid and ocean waters at the similar level. 

when the necessary amount of hydrostatic head is reached. When the demand for power 

is low, a pump may be utilized to store water in the basin(Yang et al., 2021). 

1.1 CONSIDERATION FOR TIDAL CURRENT TURBINE DESIGN: 

The methods and innovations utilised to design tidal current turbines are similar to the 

methods and technologies used to design wind turbines(Y. Liu & Tan, 2020). However, 

there are numerous design considerations that differ; the most significant differences 

are the intensity and Reynolds number of the flowing fluid, as well as cavitation. The 

density of saltwater is 800 twice that of atmosphere, flows around the tidal current 

turbine. In wind turbines, cavitation is not a problem, but in tidal current turbines, 

cavitation is a problem due to the high density of the flowing fluid. 

The two main approaches for numerically analyzing Blade component motion theories 

and computationally flow simulations are used to evaluate HATCT's performance (CFD). 

BEMT is made up of two theories: velocity concept and blades component concept. 

The velocity concept includes a control region assessment of the pressures at the 

blades. Radial and rotational energy are both conserved underpins this analysis 

(Almoghayer et al., 2021). The analysis of forces at a section of the blade is part of 

blade element theory, and these forces are influenced by blade geometry. The results 

of these 2 hypotheses are merged and used in BEMT to analyze HATCT performance. 
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CFD is a tool for analyzing the flow of fluid around the rotor in three dimensions. The 

performance of a tidal current turbine can be predicted using CFD analysis(Horne et 

al., 2021). It depicts a pictorial representation of pressure and velocity variations across 

the blade's surface. It’s also utilized to forecast the development of cavities on a wave 

power turbine's blades. 

1.2 Types of tidal turbine: 

Tidal current turbines transform the kinetic energy of tidal currents into mechanical 

energy, which is then used to create electricity. These turbines are constructed in such 

a manner that they can produce energy in both flood and ebb current conditions. 

Depending on the orientation of tidal present flow via the turbine, tidal current turbines 

are classified as neither horizontally axes tidal present turbines (HATCT) or vertical axis 

tidal current turbines (VATCT) (Pacheco & Ferreira, 2016). 

 Horizontal axis tidal current turbines (HATCT): 

Tidal currents run parallel to the rotor's rotation axis in this kind of tidal current 

turbine. When tidal currents travel over the rotor, the HATCT spins owing to the lift 

force created by the airfoil portion of the blade. Because the rotor form is not 

complicated, the horizontal axis tidal current turbine has a basic design and is 

straightforward to construct. Because the blade velocity is so low, it has little effect 

on marine life. In comparison to a vertical axis tidal current turbine, the turbine rotor 

may be elevated above sea level, making maintenance easier(H. W. Liu et al., 2011). 

The fundamental drawback of such turbines is that the output cannot be moved above 

sea level on a floating platform owing to the horizontal axis of rotation shaft, As a 

result, the transmission and engine must fit into the little space beneath the wheel. 

 Vertical axis tidal current turbines (VATCT): 

The transverse axis axis of rotation of vertical axis tide present turbines is orthogonal 

to the stream of tide flows. Since the flow of tidal flows across the turbine rotor, they 

are also known as counterflow turbines. The following are some of the most frequent 

vertical axis tide stream turbines: Squirrel enclosure The vertical axis tidal present 
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turbine are Darrieus, H-Darrieus, Darrieus, Gorlov, and Savonius. Vertical blades are 

mounted between two circular plates in the squirrel cage Darrieus turbine. Gorlov 

turbine blades have helical-shaped blades that are fixed amanst two horizontally 

circular plates, while Savonius turbine blades are made up of two semi-cylinders that 

are fastened along their lengths to the rotors shaft, at 1800 to each other, and with 

curvature in opposing orientations. The knives are held in place by two horizontally 

circular surfaces. The Darrieus and H-Darrieus turbine blades are attached to the single 

axis individually (Burić et al., 2021). 

The fundamental benefit of the shaft power of a vertically axis tidal present generator 

may be transported vertically across the sea surface and linked to the gearbox and 

generator. A floating platform or vessel may house the gearbox and generator. Vertical 

axis turbines, on the other hand, are more expensive than horizontal axis tidal current 

turbines owing to the complexity of their rotor and their weight. Furthermore, 

compared to horizontal axis tidal current turbines, these turbines are more prone to 

cavitation owing concerning the characteristics of the flow over the rotors of a turbines 

It isn't a machine that starts on its own; it must be started manually. 

1.3 Advantages of tidal energy: 

 It is a source of sustainable power: 

The tides will constantly flow and move, which means they are an energy source that 

we may utilize again and over again. Whether we employ stream generator, tidal 

bombardments, or even dynamic tidal power to create electricity, This sustainable 

power resource might be used forever. These energies are expected to diminish very 

soon since the tides are reliant on the gravitation pushes of the solar and moons. Tidal 

energy is a sustainable resource since it lasts for a long time. Unlike conventional 

resources, which would running out in the not-too-distant tomorrow, renewable energy 

sources are abundant (Lewis et al., 2014). 

 It is safe for the environment: 

Tidal energy is an ecologically benign form of electricity once the equipment is in place. 

Atmospheric gas pollutants are reduced, rendering it greater ecologically benign than 
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other forms of energy. Moreover, the long-term effects of a tidal energy plant on the 

ecology are still unknown. 

 Tides Can Be Predicted: 

We will constantly have waves, just as we will forever have the sun beaming in the sky. 

We can develop systems to successfully deal with currents since they are dependable. 

Placing tidal power installations where the greatest power outputs might be predicted, 

for illustration. The technology is comparable to wind turbines in that it generates 

electricity. The system's size and installed capacity, on the other hand, are vastly 

different. This is due to the fact that, unlike the wind, which may be unpredictable, 

the tides are constantly present. Tidal energy plants have the ability to create 

significant quantities of energy, despite the fact that the technology operates 

differently. 

 It Produces Energy at Slow Rates: 

Water has a higher density than air, therefore it can generate power especially when 

the tides is moving slowly. As a consequence, it is particularly effective when 

contrasted to others renewable power source like wind. Furthermore, a turbines might 

not generate any power on occasions when there is no wind.  

2. DISCUSIONS 

Tidal power, also called as tidal strength, is produced by converting the power of the 

waves into usable forms of electricity, primarily electrical, utilizing a number of 

methods. Notwithstanding its lack of broad use, tidal electricity has the capacity to 

offer electricity in the future. The tides are more predictable than the breeze and the 

sun. Tidal energy has a high cost and limited availability of places with big enough wave 

range or flow speeds, restricting its total applicability amongst renewable power 

sources. Numerous latest technical advances and improvements, all in layout and 

turbine techniques, suggest that overall tidal authority accessibility might be 

more higher than previously presumed, and that financial and ecological prices may be 

brought backwards to competitor levels. 
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Throughout the past, tide mills were used in Germany and along North America's 

Atlantic coastline. Whenever the tide fades, the feedwater powers waterwheels that 

grind mill grains with physical force. The earliest documented cases date from the Dark 

Times or perhaps even Roman times. Falling water and spinning turbines were used to 

generate electricity in the United America and Germany throughout the nineteenth 

century. In 2018, the quantity of power produced by marine technologies increased by 

roughly 16%, and by approximately 13% in 2019. 

Policies that support R&D are essential to achieve greater cost reduction and huge 

innovation. The Rance Tidal Power Station in France was the globe's second huge tidal 

electric plant, starting operations in 1966. The Sihwa Lake Tide Electricity Station in 

South Korea was the world's largest tidal electricity plant in term of output until 

September 2011, when was launched. The Sihwa station employs sea wall defensive 

barriers and ten turbines with a combined capacity of 254 MW. 

Tidal energy comes from the Earth's sea tides. The gravitational attraction of heavenly 

planets varies on a regular basis, causing tidal pressures. Those energies create 

analogous currents or motions in the world's waters. As a result of the Earth's rotation, 

sea levels vary on a regular basis. These variations are quite regular and predictable 

because of the Earth's rotational rhythm and the Moon's journey around Planet. The 

changing positions of the Moon and Moon in regard to the Planet, as well as the effects 

of the Earth’s rotational and local morphology of the seabed and beaches, all contribute 

to the magnitude and volatility of tidal movement. 

Tidal energy is produced by the Earth's oceanic tides. Periodic variations in the 

gravitational attraction of celestial bodies produce tidal forces. These forces create 

analogous motions or currents in the world's waters. When a result, as the Earth circles, 

sea levels change on a regular basis. These changes are quite consistent and foreseeable 

owing to the constant pattern of the Earth 's revolution and the Planet's orbit orbiting 

the Earth. The varying positions of the Sun and Sun in regard to the Planet, as well as 

the effects of the Earth 's rotational and landform of the seabed and beaches, all 

contribute to the magnitude and volatility of this movement. 
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3. CONCLUSION 

With the growing need for energy from machines and the rapid depletion of fossil fuels, 

it's more important than ever to look into renewable energy sources. Tidal energy is a 

promising, dependable, and environmentally friendly form of electricity. There are 

several possible locations across the globe that need to be investigated for the 

installation of tidal current turbines. HATCTs have a similar fundamental architecture 

to wind turbines, whereas vertical axis turbines have a similar design to cross flow 

hydraulic turbines. Their architecture, however, differs owing to their placement on 

the seafloor. Because of the differences in the working environment and the flowing 

fluid. 
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