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Project Description
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The Marine Energy Collegiate Competition (MECC)

• An annual competition organized by the U.S. Department of Energy 

• Design solutions for harnessing marine energy 

• Importance: 71% of the Earth is ocean

Sponsors
• U.S. Department of Energy

• Northern Arizona University

• NAU Energy Club

Figure [1]: Examples of marine energy generators



Budget

• Budget given is $20,000

• Collaboration with NAU Energy Club (Fundraising)

• ~$5,000 will be put away for travel to Competition (airfare, hotel, etc.)
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Figure [2]: NAU Energy Club Logo

Table [1]: Budget Disbursement



Scheduling 

• Gantt chart for each part 

of Course (Class, 

Business, Technical 

Design, Build & Test, 

Community Connections, 

Poster, and Quick Pitch)

• Spans from now until 

competition (week after 

graduation)
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Figure [3]: MECC25 Gantt Chart



Background & Benchmarking
• CorPower Ocean

o Buoy that uses difference in wave height

o Offshore

o Peak power generation of 600 kW per unit

• Sea Wave Energy Limited (SWEL)

o Multiple buoys attached together uses difference in wave 

height

o On & Offshore

o Over 100MW per unit 

• Eco Wave Power

o Crank rocker mechanism uses difference in wave height

o Onshore

o Approx. 325.7MW
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Figure [6]: Eco Wave Power's generator

Figure [4]: CorPower's generator

Figure [5]: Sea Wave Energy Limited's generator



Customer/Engineering Requirements

Customer Requirements
• Safe to users/patrons

• Presentation type (onshore/offshore)

• Under budget

• Non-hazardous to marine life

• Aesthetically appealing to public

• Works in different climates

• Ease of manufacturing

• Easily integrable into the power grid

Engineering Requirements
• Resistant to nature (seawater/weather/etc.)

• Output type (battery or direct to grid)

• Safety/ability to shut off remotely 

• Duration of use during 24-hour period

• Efficiency percentage

• Testable in a lab/tank

• Compatible in multiple environments

• Use of marine energy 51% or more
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Quality Function Deployment
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Figure [7]: MECC NAU QFD Table



Mathematical Modelling

𝐹𝑎 = 𝜌𝑔𝑉 (Archimedes’ Principle/Buoyancy Force Equation);

Buoyancy force = density of fluid displaced * gravitational pull * total volume 

𝐹𝑎 = density of sea water  * gravitational pull * volume of buoy

𝐹𝑎 = 1025 kg/m^3   * 9.81 kgm/s^2  * 484.78 m^3 

𝐹𝑎 =  4,874,584.10 Newtons = 1,095,474 lbf
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Figure [8]:  CorPower Buoy Scale Model



Mathematical Modelling
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𝑃 =
1

2
𝜌𝑔𝐻2𝜆𝑏 (Wave Power) (Aiden)

𝑃 = Power 

𝜌=  Density 

𝑔= Gravity 

𝐻= Hight of wave 

𝜆= Wave Length 

𝑏= Base (length under the water that wave stops)

From San Diego Beach:

𝜌= 1025
𝐾𝑔

𝑚3

𝐻=0.9144m-1.2192m

𝜆=30m-40m

𝑏= 0.9144m-1.2192m

Lower Range 

𝑃= 115316.85 
𝑊

𝑚

Upper Range 

𝑃= 455572.75 
𝑊

𝑚

Bechtold, Gavin. “Wave Size in San Diego: How Big Are They?” Go Surfing SD!, 10 Oct. 2023, gosurfingsandiego.com/wave-size-san-diego/. 



Mathematical Modelling
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Drift Force is used for positioning a Wave 
Energy Converter Device.
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