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ABSTRACT : 
                this study concur with the use of alternate power production foe different uses .since the thermal power plants and nuclear and hydro power plant are major source of power production , its usage increases day by day. There by it is necessary to find a alternate power generation   method.
The country existing and widely used the coal and water and diesel, uranium etc. to produce the power
Cost of coal and other things which we are using to generate power is expensive and the will exhaust 
And water does not present trough out year. The power which is produced which is not meeting the demands and supply. So we have new alternate method to generate power where water canal and flowing rivers are present. it is cheap and best method  pollution less and less cost  and limitless energy. 

Key features: fish friendly , long operating life, no flood risk, low maintenance, remote monitoring 

Introduction :  Gravitation water vortex power plant
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A schematic presentation of a gravitation water vortex power plant, showing the turbine in yellow
The gravitation water vortex power plant is a type of micro hydro power plant which is capable of producing energy using a low hydraulic head of 0.7–3 metres (2 ft 4 in–9 ft 10 in). The technology is based on a round basin with a central drain. Above the drain the water forms a stable line vortex which drives a water turbine.
It was first implemented by Austrian engineer Franz Zotlöterer while attempting to find a way to aerate water without an external power source.[1]
Water vortex is a phenomenon where water flow in a swirl motion, always described by cylindrical coordinate, with tangential, radial, and axial axis. In 1858, Rankine already published his study on water vortex by introduced mathematical model for the tangential velocity of the water vortex [1]. Afterward, other researchers, Odgaard [2], Hite and Mih [3], C. Yun-Liang et al. [4] also studied water vortex and tried to modify and to improve the mathematical model of the water vortex. Their focus is on the vortex generated with the hydraulic intake in a free surface flow, where the formation of vortex is undesirable as it will decrease the efficiency and damage the devices.

In process industry, water vortex also been studied for the purpose of mixing process. The mixing process uses a rotor to rotate the liquid inside either a baffled or unbaffled vessel. The knowledge of vortex shape is important in this area for design purpose. Torre et al. [5] use CFD to model the free surface in a partially baffled vessel while Busciglio et al. [6] investigate the vortex shape in unbaffled stirred vessel by digital image analysis. its velocity extended to an unlimited radius, and the axial 
is water vortex power plant (WVPP). WVPP is a turbine that functions with a similar way to Kaplan turbine, which is an axial type of turbine uses the swirl flow of water to generate power. However, Kaplan turbine uses guide vane to generate the swirl motion in a closed vessel while the swirl motion of water in WVPP comes from the naturally organized water vortex on a free surface. The idea of WVPP comes from a forester, Viktor Schauberger [7] who see water vortex motion as an implosion phenomenon that creates, develops, purifies, and grows. He promoted to use more centripetal motion in technology to replace centrifugal motion like explosion and combustion which is said to against natural.

The conditions of water vortex in WVPP are different from the two cases mentioned above. For water vortex of hydraulic intake, the water vortex is generated in at free flow condition with an intake, either horizontal or vertical at the bottom of the water. This type of water vortex is not limited by the ground and wall boundary. The proposed mathematical model describes the velocities of the vortex to a function inversely to the radius and the axial velocity to be a linear function to the depth of water. Meaning that, water vortex in this model having l velocity is keep increasing from the water surface to the bottom. This condition is not suit to be applied to a vortex in a container which is bounded by its wall and ground.

In the case of mixing process, the water vortex is generated in a vessel, similar to the WVPP condition. However, the vortex generation is caused by the external force, usually an impeller driven by a motor. The vortex height is always reach the depth of the impeller itself. However, for WVPP, the water vortex is naturally generated by the water inside a basin with a bottom hole discharging the water. The vortex occurred sometimes will form a thoroughly air core from water surface to the bottom hole. In [7], Schauberger gave a picture of this self-organized water vortex motion, named it as torpidly vortex flow. .  
Problem Statement and Objective

For the design purpose of WVPP, more details on self-organized water vortex inside a basin e.g., vortex profile, core radius, and velocities are needed. To obtain these information, it is time and cost consuming to measure it from the experiment. Hence, as other hydrodynamic problems, computational fluid dynamics (CFD) is a good idea to model the system and obtain the information of the system. The objectives of the paper are to study the self-organized vortex in a round vessel by CFD and verify it by comparing with an experimental setup basin.


The basin used in the experiment is a cylindrical basin with the inlet channel connected to its tangent. The inlet channel is located at the upper part of the basin, uncovered at top. The bottom part of the basin has a hole at the center. The bottom hole is covered by thin aluminum plates with different size of the hole at middle. In the experiment, two aluminum plates with two different size of hole were used, which are 0.02m and 0.025m. The hole discharges the water to another tank under the basin. The water in the tank is then pump up by a pump connecting the tank and the inlet channel of thebasin. The pump model is Leo XHm/5A, centrifugal pumps with maximum flow rate of 650L/minutes. The flow rate of the pump is adjustable from a valve attached to the pipe connecting to the pump. The water is circulated within the system.
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About the VORTEX TURBINE
Our turbine was developed to operate at high level of efficiency on rivers and canals with a low height difference thanks to a new technology based on the vortex principle. It generates electricity in the form of a single turbine or a network of multiple turbines.
It's Key features:
· Fish friendly
· Long operating life
· No flood risk
· Low maintenance
· Turn key and mobile
· Remote monitoring
[image: Vortex Turbine.png]
How does it work?
The operation of the turbine is quite simple. It has only one moving part, extending
it's operating life, energy production and thus requiring very little maintenance
A self-cleaning screen holds large debris out of the turbine
· The flow is guided into a vortex through our optimized concrete basin.
· The vortex power a high technology impeller.
· The water flows back into the stream

Types of Installation
River with Inclination

[image: River with Inclination]
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Rivers with a small height difference of 3 meters over a distance of 100 meters are perfect for Turbulent vortex turbine. These rivers are generally characterized by white water and turbulent flow.
For these sites we need you to tell us the flow and the height difference of the river over a distance of 100 meters. How to measure the flow and the height difference? Follow the easy steps of our manual
River with Sudden Drop

[image: River with Sudden Drop]
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If you have a river in your neighborhood with a waterfall or sudden height difference of minumum 1.5 meters, we can help. These sites are incredibly easy to develop and need only small modifications to the river. These installations normally take about 1 day to finish, civil works included. Energy in a day!
For these sites we only need the flow and vertical distance between the upper water level and the lower water level. Please measure them with our manual.
Pilot Plant in Belgium
Turbulent installed its first pilot site in Kleerbeek, Belgium. At this location there is an old watermill with a sudden fall of 2 meters that’s being fed by a small river through a bypass. The river has a flow of 230 l/s and the total power output of the turbine is 2,2kW.
In 2 months’ time we designed and built a simple prototype. The main support elements were made from stainless steel and the basin was made from a modified rain water container. The cost of all this hand labor and expensive prototyping can still expect a payback in 5 years, proving that from the start it was a viable technology.

The Mapuche Project in Chile
This project is designed and built for a Belgian NGO – AFD(Academics for Development). The power plant is located in a Mapuche community – Juan Paillalef in Araucanía Region of central Chile, to bring off-grid green energy to the 4 local families. The Mapuche people has been trying to live in harmony with nature. They are therefore welcoming the Turbulent project, which won’t harm local ecosystem like huge dams do, but will bring positive changes to their life.
The turbine in this project has to be extremely simple, and due to cost constraints, civil work is being constructed by the local Mapuche tribe. We modified all the larger components so that they could easily be built on site, using local materials. The central component of the turbine was made to be very simple, using only components that could be found at the local machine distributors. This way we can ensure easy maintenance and repair. The end result is an eco-friendly off-grid turbine that is even more cost efficient, making it competitive with grid-based electricity.







Grid Based Systems
Do you have multiple sites, or own a canal ?
About the Installation
[image: About the Installation]
Turbulent turbine’s large-quantity manufacturing process and low-head design, allow us to install multiple turbines along a canal or river, to generate energy to its full potential without a large dam. So there will be no risk of flooding or negative impact to local communities.
Our power plant can install 3 to 20 MW per canal or river, and break even after only 3 years. The plant is highly flexible to design and to install, so it is possible to first install a pilot and then scale up the system with generated profits. This keeps your investment risk low. Turbulent team has also designed a monitoring system for easy maintenance and low operating cost.
Below are 3 possible situations we can install our water turbines for your energy use.
[image: Bypass of the Canal]
Bypass of the Canal
Some canals in the valley have a gentle slope (less steep), but still a large flow and energy potential! We can use this energy by installing a turbine in a bypass that increases the height difference over the turbine.
Due to the low head design of the turbine these bypasses are kept short and low cost. We advise turbines of 100 kW or more for these applications.
[image: Optimized for Canal Falls]
Optimized for Canal Falls
Canal falls are a standard feature to control the speed in canals. Turbulent turbines are optimized for a height difference of 1,5 to 3,5 meters and can be installed next to the canal fall. The turbines will fulfill the same function as the canal fall in reducing the flow velocity, but also generate energy at the same time.
The installation of these turbines requires very little construction works. Only a small hole needs to be dug next to the fall and the canal can keep on flowing during the installation works. Moreover, hydraulic resistance of the canal fall isn’t modified and maintenance is easy.
[image: In Canal with Overflow]
In Canal with Overflow
It is also possible to install Turbulent turbine inside of the canal, just behind the canal fall.
In this case no civil works are needed, but the canal will need to be drained for installation and maintenance of the turbines.
Mechanical specifications
· Dry weight: 1078kg (excluding the basin)
· Height: 1.5m – 3m
· CFD optimized basin with a diameter of 3.7m
· Hydraulic concrete basin, designed for a life of 100 years
· Composite impeller with impact-proof polyurethane coating
· Self-cleaning trash rack for larger debris (> 25cm)
· Flow control and safe shut-down sluice gate
Electric system
· Suited for 220-480v and 50/60Hz
· Single phase (<5 kW) – Three phase (> 5kW)
· IP68 Waterproof generator with double barrier mechanical face seal system
· Danfoss ® active rectifier and inverter with diversion load to improve stability
· Off-grid systems deliverable on request
Power Range of the Vortex Turbine
· Nominal Power   :    5 to 100 kW depending on head and flow
· Nominal Head      :    From 1,5m and above
· Nominal Flow       :    From 1000 l/s and above 
[image: Water_flow_render.jpg]
 
THE TURBINE
Imagine you could use any kind of small head difference in a river or canal. The power those drops contain might surprise you. We created a technology that can make use of all these small waterfalls or rapids in a way that's safe for the environment. Gone are the days that communities had to choose between having power or fish to eat. Our robust and fish friendly vortex turbines will generate energy 24/7 at an incredibly low cost of energy. That way you can have a project with high return on investment that improves the world just that little bit. 
· Now, if you look at a river or canal, you'll notice that it's full of these small cascades, that's how nature builds rivers. We have created a distributed turbine system that can combines a large amount of turbines into one big virtual hydropower powerplant. These virtual hydropower plants can be as large as 10MW in power output. That's the power production of a small city! We can do this because our civil structures are designed to be easy to install, and the electronics and robust power take-offs are designed to keep working with minimal maintenance.
· The energy produced can be directly connected to your appliances or machinery, and at the same time connected to the national distribution grid, so you can inject the unused power to it, maximizing the revenue through a net billing connection.

[image: https://www.turbulent.be/hubfs/Turbulent%20July%202017/Home/PRICE-icon.png?t=1519139451457]
· Price
· Aren't you tired of your high and increasing bill? We produce the same at a much lower and stable cost.
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· Reliability
· Unlike solar and wind energy, we don't rely on climate conditions, producing reliable energy day and night.

[image: https://www.turbulent.be/hubfs/Turbulent%20July%202017/Home/REQUIREMENTS-icon.png?t=1519139451457]
· Requirements
· Always thought you needed big rivers or big drops to generate power? Think again! Our requirements are so low we fit in most places.
· [image: https://www.turbulent.be/hubfs/Turbulent%20July%202017/Home/ENVIRONMENT-icon.png?t=1519139451457]
· Environment
· Worried about the nature? We are eco-friendly and we don't alter the course of the water whatsoever.
· 
· A low impeller RPM, low shear forces and low change of pressure make sure the fish that enter the turbine get out unharmed.
· Smallest in its kind for each given energy production, our turbine is pre-fabricated, cost-effective and easily transportable.
· Good quality components and a self-cleaning trash rack result in a very low required maintenance.
· Our plants do not obstruct the flow of the river, but work together with nature, so no risk of flood or migration of locals.
· Rugged materials and a sturdy design make sure the turbine can easily reach 20 years of continuous power production.
· 
· The vortex is outfitted with a remote monitoring software enabling control from anywhere at any time.
· Problems
Nowadays renewable energy production faces certain problems.
· First and foremost there is the question of profitability: for various reasons, most sources are still far too dependent on government subsidies.
· Second, energy sources like wind or solar are volatile and largely dependent on their environment which is causing grid stability problems. Other sources like hydro-power are much less affected by this. However, traditional hydro-power projects using large constructions and dams unfortunately sometimes cause other problems such as flooding, migration, increased levels of methane emissions and desertification, etc.
· Lastly, there is the problem of geographical location. In remote places with few energy supplies, diesel generators are often used to generate very expensive and unhealthy energy for a few hours a day. A form of decentralized green energy production with standard materials and easy installation is needed.
[image: Renewable Energy Production]
· Solution
· To tackle these problems, Turbulent is developing a new decentralized hydro-power solution. Hydro-power is a more stable source of energy and can serve as a base load which addresses the grid stability problem.
· To prevent the enormous side effects of dams, it is an efficient run-of-the-river solution which works with a low height difference of only 1m – 3m, making it feasible in most rivers. These hydro-power installations are fish friendly, relatively small and are constructed with standard materials in a modular way. Combined with our optimally designed impeller and control/monitoring software, Turbulent is able to deliver an energy source which adapts itself to its environment ensuring that it works optimally at any given moment. Besides adjusting the installation to its optimum, the monitoring software is also connected with other installations forming a learning network in order to be able to predict maintenance requirements. 
Technology
Most hydro-power plant developers focus on low rotating speed of their turbine. This means that they are working with high torques and this forces them to use large infrastructures, like a concrete base made to specific specs. While Turbulent goes for small and standard, lightness, ease of installation and maintenance.
Besides, a big slow turning rotor requires lots of installation equipment and expertise to build this kind of plants. Because we use smaller components, our logistics and installation are much easier and more efficient. And the software does the rest, from efficiency control to predictive maintenance. This means that, for instance, the basin can be built using any cylindrical object that might be found locally. If our end customer deviates from the designs, it doesn’t affect the vortex shape, and the control algorithm modifies the turbine accordingly to reach the highest efficiency. The way the propeller is positioned, works and is controlled is patented.

Mission
This project is solving some of the greatest problems currently present within renewable energy. However bringing clean energy in a sustainable way is only part of our goal. The shift towards decentralized and smart energy production will be our biggest contribution. One of our target markets are characterized by having a feeble grid or, in remote places, none at all. Bringing energy to these areas will not only change energy production from dirty and expensive diesel generators towards a clean alternative, but will also increase their living standards, their general health, economic possibilities and ultimately positively affect their whole life and community.
Moreover, the technology itself has the capability of creating synergies in its working environment, by for instance adding oxygen to the water stream due to the vortex, or by combining the plant with a waste recovery and recycling system.
Future applications of this technology will be investigated, but one important application can already be found in protecting offshore wind farms from soil erosion by extracting the turbulence of flows around the mono-poles, thus increase the lifespan and considerably save on offshore maintenance costs. However, further research has to be done on this application. You are welcome to join our efforts on any future applications. 
V. CONCLUSION

To design an efficient WVPP, study on self-organized water vortex in a basin is needed. It is time and cost consuming to test every conditions of the water vortex in different geometry. Hence, CFD is a powerful tools that can be used to predict a characteristic of the water vortex.

In this work, a vortex flow is able to be simulated by the XFlow, and the details of it can be extracted from XFlow as well. The outcomes of XFlow in model 1 matches with the experiment setup in condition 1. The final vortex height in model 2 does not match with the experiment condition 2. However, the initial vortex height and the trend that the vortex tend to act when the water level increase are similar in both CFD and experiment condition.
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