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With the gradual reduction of available fossil fuel reserves and
environmental impacts, the rate of use of renewable energy in the
world has increased. One of the advantages of finite fuels is the
constant availability of their use, to achieve sustainability in the supply
of energy carriers. Subsequently, to meet the demand in various
sectors, it is necessary. Develop technologies to use new energy. One
of these renewable energy sources is the offshore energy of the seas
and oceans, which has significant potential in the Persian Gulf of Iran.
There are many ways to achieve kinetic energy due to the Stream of
fluid created by the gravitational pull of the moon on the open waters,
such as the use of horizontal axis turbines. Since these types of
turbines have the same technology as the horizontal wind turbine built
in different parts of Iran, they can be a good option for the
construction of a power plant in Iran. In this paper, the effect of
current amplifier diffusers on the tidal turbine and its impact on
increasing the received power by the numerical method has been
investigated. To investigate the numerically the turbine Stream, the
confusion model of the two SST equivalents is used in the Ansys CFX
fluid dynamics software. The geometry of the diffuser and turbine has
been studied separately. And the proposed model includes a turbine
with a channel, in which the increase in power is about four times that
of the no channels mode.

Introduction

Model description
Tide turbine blades are made of several NACA

Forecasts indicate that the amount of energy demand
in the coming years will continue to rise due to the
further increase in global prosperity, economic growth
and population growth, especially in developing
countries. Renewable energy technologies are
increasingly popular to ensure future energy supply
and environmental importance. tide is a great source of
renewable energy. According to their rotation axis,
turbines are divided into two types of turbines,
horizontal axis and vertical axis. Tidal energy refers to
the energy that is created by the relative motion of the
earth, sun and moon. With the difference that it is a
renewable source of electricity and does not have the
consequences of the use of fossil fuels by humans for
many years, such as the emission of greenhouse gases
and subsequent global warming.
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6_series profiles with different chord, width and
pitch angle at different radius. In this article, the
effect of using a Stream -enhancing diffuser on a
full laboratory-scale horizontal axis tidal Stream
turbine, including 3 blades, a hub and a base, is
simulated numerically with the Kw SST turbulence
model. This model presents the correct behavior
pattern of the Stream encountering the turbine and
its walls.

Results and discussions

The geometry of the Tidal horizontal axis turbine is
divided into two parts, the rotating domain and the
fixed domain. The rotary range is repeatable every
120 degrees. Therefore, only the networking
potential of one-third of the domain is available.
The fixed domain is made up of one part and
separate from the rotating domain, but with the
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control of the compatibility of the disk in contact.
The transition SST model can be presented to
combine the k-0 model with the k-& model. In this
article, to combine these two formulation models,
the k-¢ model has been transformed into the k-
model. For this reason, the SST two-equation
turbulence model has been used in the Ansys CFX
fluid dynamics software to numerically investigate
the horizontal axis tidal Stream turbine. In order to
validate the numerical results, the power and thrust
factor for the blade tip speed ratio equal to 5 are the
parameters that have been evaluated on the
numerical solution to evaluate the number of
different networks. The number of 7058772 grids is
a suitable grid for numerical solution in terms of
time and accuracy, for this purpose, modeling with
this number of cells has been used in this study. The
fluid used in the numerical simulation is water with

a density of 997 kg/m3 and a kinematic viscosity of
6-10 m2/s at a temperature of 25 °C, which
experimentally has a turbulence intensity of 5% at
the entrance. At the turbine outlet boundary, the
open channel boundary condition with zero relative
pressure is used. The upper and side walls of the
domain have a symmetry boundary condition.
Figure 1 shows the full CFD domain of the tidal
Stream turbine.

When the fluid Stream hits the turbine, the
pressure drops to 0.1, which is the largest pressure
change in front of the turbine blade, and this is due
to the first stage of pressure drop and the high level
of the rotor sweep. According to Figure 2, the thrust
force applied to the turbine blade has increased by
about 2.5 times and its torque power has increased
by about 4 times due to the increase in speed due to
the addition of the diffuser on the turbine.
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Figure 1. full CFD domain of the tidal Stream turbine.
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Figure 2. Changes in power factor for the mode with/without channel in terms of TSR.
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