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C. Design and Operation

The potential seen in offshore wind and current energy as a supply of sustainable

energy has motivated an increased attention in both the scientific and business

communities. This has led to an increase in feasibility studies involving the

stability of the complex floating structures in the ocean environment as well as

the economics of the costs associated. The team has designed and studied an

offshore floating Dual-Turbine Platform (DTP), consists of a Vertical Axis Wind

Turbine (VAWT) and an Underwater Current Turbine (UCT).

E. Estimated Power Performance

F. Business Model

The VAWT will harness the plentiful amount of wind energy that is located out at sea, taking advantage of the much higher wind speeds over open waters compared to

that on land. The UCT will harness the vast amount of ocean energy that is currently under-utilized in the world of renewable energy, an issue that will be solved with

the research and experimentation this competition promotes. With the added power of both turbines, our design aims to compete against the powerhouse diesel

generators that are currently being used in its place at aquaculture farms.

The VAWT has a maximum power output of 30 kW, which occurs at a wind

speed of ~ 12 m/s and above. The UCT has a maximum power output of ~

420 W, at current speeds of ~1 m/s and above. The VAWT will produce its

energy based on the wind speed at its location, the current turbine will be

always operating which allows for energy production even in low wind

conditions. In offshore aquaculture, anywhere from 450 to 81,600W is needed

to perform the necessary requirements for the farm, of a given size, to operate.

B. Application

Feature  Full Scale Dimension  

Wind Turbine Mast  22 m tall x 0.76 m diameter  

Wind Turbine Rotor  132 m2 (Swept Area)  

Outer Columns  3.06 m tall x 1.31 m diameter  

Center Column  2.84 m tall x 0.76 m diameter  

Pontoon   9.12 x 0.55 x 9.18 m  

Support Members (3x)  2.54 m long x 0.196 m diameter  

Current Turbine Mast  1.42 m tall x 0.76 m diameter  

Current Turbine  2 m2 (Swept Area)  

Total Weight  26,366 kg  

A Dual-Turbine Platform is a semi-submersible platform that consists of two

turbines, one wind and one current. The platform itself contains three outer large

columns to help stabilize the platform, as well as assist with the entire contraption

becoming buoyant. The center column is used as a means of connecting the VAWT

and UCT to the platform, shifting most of the product’s weight in the center. The

pontoons at the bottom of the platform are the main feature used to increase the

buoyancy of the design. The pontoons assist in connecting all the columns together,

while supporting the weight of the heavy VAWT above. In order to test our

platform’s stability, a scaled down prototype was 3D printed, and experiments were

conducted at our home institution, UMassD FSI research Laboratory.

D. Challenges

The global aquaculture market has been consistently growing over the last few decades and is expected to pick up steam, soon. As regulatory environments and technologies 

improve, aquaculture farms are pushing operations offshore to take advantage of the abundant space and nutrients available. Finfish dominate this market, securing roughly 

67% of the total market share. Our proposed DTP will be able to provide sustainable, reliable, and consistent electricity for these farms without the use of nonrenewable fossil 

fuels; significantly lowering their carbon footprint. The DTP saves finfish farms costs and time spent idle by reducing the trips needed to travel to the farm; causing these 

operations to become more efficient and profitable.

A. Our Goal
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Stage 1

• Year 1

• Proof of concept, 
Intellectual 
property, and 
Minimum viable 
product

Stage 2

• Years 2-3

• Modification and 
Optimization

Stage 3

• Years 4-10

• Full global 
commercialization

10-Year Development Plan

Key Partnerships

The DTP will be available for purchase 

or lease for individual aquaculture farms or 

larger commercial offshore operations.

Both the leasing and purchase options give 

farms a positive NPV; making this a 

worthwhile investment

Rigorous testing and experimentation will 

be undergone to allow the DTP to be fully 

customizable and scalable to fit the 

specific needs of each customer.

Our partnerships will allow our team the 

benefits of economies of scale from the 

outset. These savings will be passed on to 

our customer in the form of a lower 

investment cost.

Cost/Savings Breakdown

Platform implementation expenses

Purchase Expense of the DTP $(1,250,000)

Annual Leasing Expense of the DTP $(80,000.00)

Annual Maintenance/Repair Expense $(20,000.00)

Annual savings from platform implementation

Fuel Expense $19,050

Labor Expense $52,526

Supply Boat Expense $30,277

Carbon Credit Revenue $8,355

Total Annual Savings $120,302

Benefit for Individual Farms
Based on increased self-sufficiency

To implement floating offshore platforms in

commercial use, one major challenge is to

have a platform design that would ensure

stability. The offshore platform must be

robust and secure enough to withstand the

various offshore conditions (wind, current,

waves), while housing a VAWT and/or UCT.

In our experiments conducted at our

wind/water tunnel facilities, we tested our

designed platform at various wind/current

conditions to ensure such stability. We even

tested a very unlikely scenario of extreme

flow condition, for which the platform tipped

over, as shown to the left! This extreme

wind/current was unrealistic and just used to

increase awareness of stability issue in

floating structures.


