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Executive Summary 

To minimize the time and expense to effectively harness the energy from coastal current sources, 

the following system has been devised. A turbine will be mounted on a floating platform, which 

will be moored in the current of a coastal inlet. Water flow will transform mechanical energy 

from the spinning turbine to electrical energy via a generator. This energy will be stored in 

batteries housed aboard the platform, from which the energy may then be exported to the source 

that demands it. The entire apparatus is free to rotate about its mooring such that current flow 

around the platform and through the turbine will automatically orient the system in a manner that 

electricity is produced regardless of flow in or out of the inlet. The direct application of this 

system will be to provide emergency power to coastal regions affected by natural disasters. In the 

event of a hurricane, flood, earthquake, etc., which causes normal power sources to be disabled, 

these units can be quickly deployed in coastal inlets to temporarily supply power, while the 

damaged infrastructure is repaired or rebuilt. As the technology is further developed, similar 

systems may become available for permanent production of electricity for a small region. This 

system requires the design and construction of four major elements (platform, turbine, turbine 

support structure, and electrical system) which must ultimately be integrated together to 

accomplish the goals of this project.                          
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1. INTRODUCTION  

1.1. Motivations 

     As we look to the future, it is apparent that utilizing renewable resources will be necessary to 

meet the global energy demands. It is widely accepted that our reliance on fossil fuels for the 

majority of our energy needs is a major concern, not only because of the dwindling supplies, but 

also its harmful effects on the environment.  It is imperative that new methods for tapping other 

resources are discovered, or existing methods are refined, such that renewable energy can 

become a reliable and competitive means of providing society with power.  

     Producing energy to meet the demands of society can be met in essentially two ways. The 

first, and more common, uses relatively few locations to generate energy on a very large scale, 

which is then distributed throughout a region. An example of this would be nuclear power. The 

second method works by generating energy on a small scale, using many locations, and retaining 

that energy locally. In terms of renewable resources this method seems to be practical, but thus 

far, not widely implemented. After all, it may be a long time before every home comes standard 

with its own nuclear reactor, however putting a wind generator or solar panels on every home 

doesnôt seem too far fetched. Conversely, it is equally impractical to harness the wind using a 

single turbine the size of the empire state building which would supply the power for a large 

region. In order for renewable energy to catch on, practicality and effectiveness are very 

important considerations that must be addressed.  

     In the state of Florida (and throughout the world), coastlines commonly have inlets which 

connect the ocean with inland waterways. These inlets provide a strong potential for a good 

source of renewable energy. Driven by currents from the tides, water flows either in or out of 

these inlets nearly 24 hours a day.  So far, it is uncommon for these inlets to be utilized as a 
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source of power. It is the goal of this design team to develop a practical and effective system to 

harness the energy of flowing water from these inlets.  

    To tackle the issue of practicality, the traditional methods for harnessing hydropower are to be 

disregarded. Conventionally, hydroelectric power plants are made by damming up a river to 

create a large reservoir. Potential energy from the elevated water is converted to kinetic energy 

and electrical energy as it flows down through turbines driving electrical generators. While one 

cannot argue this is an effective method of renewable energy production, it is simply not 

practical for harnessing the energy of coastal inlets. Such a project requires a major civil 

engineering undertaking, feasibility studies, planning, maintenance, etc. All of which takes time 

and massive expenses to accomplish.  

     To minimize the time and expense to effectively harness the energy from coastal current 

sources, the following system has been devised (fig. 1 ). A turbine will be mounted on a floating 

platform, which will be moored in the current of a coastal inlet. Water flow will transform 

mechanical energy from the spinning turbine to electrical energy via a generator. This energy 

will be stored in batteries housed aboard the platform, from which the energy may then be 

exported to the source that demands it. The entire apparatus is free to rotate about its mooring 

such that current flow around the platform and through the turbine will automatically orient the 

system in a manner that electricity is produced regardless of flow in or out of the inlet. The direct 

application of this system will be to provide emergency power to coastal regions affected by 

natural disasters. In the event of a hurricane, flood, earthquake, etc., which causes normal power 

sources to be disabled, these units can be quickly deployed in coastal inlets to temporarily supply 

power, while the damaged infrastructure is repaired or rebuilt. As the technology is further 

developed, similar systems may become available for permanent production of electricity for a 
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small region. This system requires the design and construction of four major elements (platform, 

turbine, turbine support structure, and electrical system) (fig. 2) which must ultimately be 

integrated together to accomplish the goals of this project.  

      
Figure 1. Finalized design                 Figure 2 Concept design showing all elements 

1.2. Background/History 

     Humans of been harnessing the power of flowing water for thousands of years. Early Greeks 

and Romans used a waterwheel in the current of flowing streams to grind corn around 100 BC. 

Since then designs have been changed and improved upon. Eventually, flowing water was used 

to generate electricity. The first hydroelectric plant in the world was constructed in Wisconsin in 

1882 providing 12.5 kW of power.
1
 Currently, all types of hydroelectric power make up roughly 

19% of the worldôs energy production.
2
 The first recorded instance of tidal power dates back to 

around 900 AD in Europe. Most common tidal power plants involve damming off a coastal basin 

and driving turbines by water flow through the structure. The first tidal plant was built in St. 

Malo, France in the 1960ôs.
3
  As mentioned earlier, it is the goal of this team to develop a non-

permanent, environmentally friendly tidal generator used to supply emergency power to coastal 

regions immediately following a natural disaster. Our system will fall under a relatively new and 

developing category of hydropower called Micro-Hydro. There are a wide variety of prototypes 
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and patented systems available now, which also focus on smaller scale power generation. What 

separates this system from the rest is that it is designed to be completely modular, allowing an 

operator with minimal training, to easily assemble and deploy this system in order to facilitate 

the recovery process following a natural disaster.  

 

 

1.3. Project Design Goals  

1) Demonstrate that a cost effective system can be used to transform energy from currents 

in coastal inlets into electricity. 

2) Produce enough electricity to maintain charge in onboard batteries subject to an 

electrical demand. 

3) Evaluate the practicality of this system as applied to providing a means for supplying 

emergency power to a coastal region affected by a natural disaster.  

4) Demonstrate the design process from start to finish of naval architecture, turbine 

design, electrical engineering, and materials engineering.  

5) Minimize environmental and aesthetic impacts. 

6) Design a system that is user friendly to those operating it. It must be easy to deploy 

and set up by someone of minimal experience. If service or repairs are required, the 

design will allow for any maintenance to be done on site with only basic tools.  

7) Demonstrate that a system which integrates ocean energy and naval architecture can be 

reproduced on a larger scale and/or used in an array of multiple platforms to produce 

enough energy to supply a local region with electricity by using renewable resources 

already present in that region. 
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2. RESEARCH AND INITIAL DESIGN  

 

2.1 Developing World applications 

In different parts of the world that are less developed our project could be a permanent 

source of free energy.  The benefit of our design is in its complexity.  One of our major 

objectives for this project was being able to make a system that was simple enough to construct 

with as little experience as possible.  We have successfully been able to make a system that is 

completely modular and is easily manufactured.  Our design was primarily made to be a 

temporary source of energy for disaster areas that need their infrastructures repaired.  It turns out 

that our system could be a great source of energy in developing countries.  The reason for this is 

its ability to be moored in any location.  Such areas of the world where our system could be 

deployed is the Amazon river, the Nile river, Euphrates river, Tigris river, ect.  We were able to 

make our system out of many available resources because we have the luxury as a well 

developed country.  

Our platform is made from fiberglass (fig.3-5). A detailed list of the fiber glassing 

process is seen in Appendix C page 34 in our report.  In other areas of the world fiberglass may 

not be readily available so other material such as bamboo, PVC, and wood can be used to 

construct a platform.  The platform is simply just a means of holding the turbine so it doesnôt 

need to be anything special.  Our turbine was a simple paddle wheel design which we made from 

two aluminum plates and 3 fifty five gallon heavy duty plastic drums cut into thirds to make the 

blades (fig. 6).  The aluminum plates were used as end caps to hold the blades in place.  We 

wanted to use the 55 gallon drums as our blades because we wanted to prove that using everyday 

materials can make an efficient turbine.  The more ideal blade design is the flat blade for slower 
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water speeds as determined on the day of testing.  In most cases the current flow in a river will 

not exceed 5 miles per hour which would make flat blades the configuration of choice.  In less 

developed parts of the world flat blades would be much easier to manufacture or produce using 

any type of available resource.   

 
Figure 3 Foam plug   figure 4 Mold prep 

 
Figure 5. Mold                               Figure 6 Turbine 

 

The electrical generator we used for our project was a brushed DC electric motor we 

obtained from Astro Too (fig. 7 ).  The cost of this motor was five U.S dollars from a recycled 

aircraft wing.  Any electric motor can be converted to a generator by simply adding a diode that 

restricts current flow in one direction and allows it to pass in the opposite direction.  In a 

developing area of the world electric generators can still be found in old vehicles.  Vehicle 

alternators make great generators because their sole purpose is to charge the vehicleôs battery.  

Our project proved that a simple electric motor could produce enough energy to charge 12 volt 

batteries.  In a more developed part of the world our motor would not be efficient enough to 
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maintain the demand of electric power although a simple change of the generator to a more 

sophisticated modern generator would be good enough to keep up with the modern energy 

demands.    

 Figure 7 Belt & motor mount system. 

We met our goal in this project by building an electrical turbine generator under our 

budget and with recycled materials.  The only part of this project that was expensive was the 

fiberglass for the platform construction.  The reason we spent time and money on our platform 

construction was for durability reasons.  Like we mentioned earlier our preliminary design was a 

temporary source of energy in a disaster area.  With dangerous water flow and debris drifting 

past our project during storm surge we wanted to make a platform that was durable.  If our 

design would be used in developing areas of the world the materials used to construct the entire 

project would be determined by the material present at the location of the demand of the system.         
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2.2 Summary of System Components 

Platform 

     The platform is essentially the foundation of the system to which all of the other components 

will be attached (fig.8). This platform must be designed in a manner to make the generation of 

power as efficient as possible, while maintaining structural integrity during normal operating 

circumstances in addition to handling the punishment of extreme ocean conditions. The turbine 

will operate best if it is kept stable and oriented directly facing the current. To address these 

issues, the overall platform design will model that of a twin hulled catamaran vessel. This design 

is extremely stable due to the fact that large restoring moments are created by moving the 

buoyant forces outward from the center of gravity on either side. The mooring point will be 

attached to the forward portion of the platform allowing for the water flowing around it to 

maintain the proper orientation (much like a weather vane but in the water), despite prevailing 

wind conditions. The shape of the vessel is to be designed in a manner which is hydro-

dynamically efficient to facilitate the transport and deployment of the apparatus, and minimize 

the stresses imparted by unnecessary drag imparted by the currents. The platform is to be 

constructed with fiberglass surfaces, and an internal skeleton which will provide the structural 

support which the hardware is mounted. (fig. 9) 

   
Figure 8 Hull design    Figure 9 Hull With internal structure  
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Turbine 

     A wide variety of turbine options are available to capture the energy from the currents. For 

this system a cylindrical drum style turbine will be used to harness the energy. A horizontal axle 

oriented perpendicular to the direction of the current flow, will provide a base for 5 to 6 blades 

that will radiate from the central axis of rotation. In order to maintain efficiency of this design, 

the number of moving parts underwater will be kept to a minimum. The axle, and support 

bearings are positioned just above the waterline, and the force of the flowing water will act on 

the blades below this as seen in (fig.8&11 pg.42&44). In addition keeping the axis of rotation 

above the waterline, will greatly reduce entanglements by floating debris  Also, bio-fouling and 

corrosion are important considerations affecting the efficiency of the system, so the blades are 

constructed from materials that resist deterioration in the marine environment. Also the turbine 

blades will be designed in a way such that they are easily interchangeable. In the case that a 

blade needs to be repaired or cleaned, it can be replaced quickly with a new one on site, without 

removing the entire apparatus from the water.   

  
Figure 10  Draft in relation to wheel 
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Turbine Support Structure 

     The turbine will located between the pontoons of the platform near the aft end of the 

structure. The idea is that the pitching of the platform in rough conditions will occur about the 

same axis which the turbine is spinning, and thus have minimal effect on the efficiency of the 

turbine. The axle that holds the blades of the turbine is to be held in place by stainless steel ball 

bearings. An aluminum support structure will carry the weight of the turbine. This structure is to 

be designed in a manner which can be easily disassembled if the entire turbine needs to be 

removed for maintenance (Figure 11). In addition this structure must also support the generator, 

and include a tensioning system to keep the driving belt at the proper tension. (fig.12) 

  
Figure 11 Support beams                Figure 12 Silicone drive belt and motor. 

 

  Electrical System 

     Electricity will be produced by spinning a generator wheel driven by a belt running around 

the turbine . An electrical system must be devised to maintain charge on batteries housed inside 

the platform. The voltage and current coming from the generator is to be regulated using onboard 

computer and circuitry, to provide safe and efficient power generation. In addition, the batteries 

will power emergency bilge pumps used to remove excess water that may accumulate in the 


