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Introduction 
Our West Bayfront’s mission is to enhance the 

quality of life in Erie’s West Bayfront neighborhoods 

by promoting civic involvement, thoughtful develop-

ment, historical preservation and neighborhood 

pride.  This non-profit organization provided the plat-

form for the SEECS freshman class two-year, com-

munity-based, engineering design project. The goal 

of the project is to design a replicable, aesthetically 

pleasing attraction that uses renewable energy to 

provide a charging station for a minimum of two mo-

bile devices, lighting, and the capability of connect-

ing to the grid.   

 

Requirements 
 This project must use renewable energy, while al-

so having the ability to store it and distribute it via 

two outlets (at a minimum); it should also provide a 

night light and shelter.  The charging station must be 

easy and safe to use, as well as aesthetically ap-

pealing.  After conducting a functionality analysis, 

two renewable energy options are considered, solar 

and wind power, as well as a mechanical option.   

 

Location 
 Bayview Park has been chosen as the location for 

the project.  This project will not only improve the 

qualities of the park, but it will also attract not only 

people of the Erie community, but visitors as well.  

The vision is to 

make the charg-

ing station a 

destination 

point.  

 

Solar 

Background Information 

First Generation (Panel) 

Characteristics 

 High cost 

 High efficiency 

 Crystalline silicon wafer 

(standard, thick film) 

 

 

Second Generation (Film) Characteristics 

 Lower cost 

 Lower efficiency 

 Thin Film (flexible) 

 Less applicable   

Solar Efficiency 

67% of energy is lost 

 47% of the solar energy gets converted to heat 

 18% of the photons pass through the solar cell 

 2% is lost from recombination of newly created 

holes and electrons 

 

Solar Efficiency in Erie 

 63% of the buildings are solar viable 

 1,302 hours of usable sunlight per year 

 3.5 hours of usable sunlight per day 

 

Solar Concept Characteristics 

 Solar panels as sails 

 Bench seat 

 Structure at an angle 

 

Mechanical 
 Mechanical energy is generated when an object in 

a system is in motion (kinetic energy) or at a differ-

ent position compared to a position where the ener-

gy is zero (potential energy). Four options were ex-

plored: merry-go-around, porch swing, playground 

swing and teeter totter. The swing present the best 

alternative. 

 

Swing Functionalities 

  Power Outlets: USB and two-prong 

  Seating to watch kids or sunset 

   Possible pairing with solar energy on roof 

 

Pros 

 Playground swing gives more energy output 

 Wind would move swings creating more energy 

 Naturally attractive 

 Charge device while using porch swing 

Cons 

 Porch swing doesn’t give a lot of energy output 

 

Existing Structures 

 

Wind 

Brainstorming 

 

 Pirate ship with a wind 

turbine as the mast 

 Uses wind energy and 

would fit in with the Erie 

location 

 Kids can play on the pi-

rate ship, parents can sit 

on benches outside and 

inside the pirate ship 

 

Wind Energy Production 

 Wind Power = k x Cp x pi x r
2
 x (v^3) 

 Wind speed (v) in Erie is on average 10 mph 

 With a radius (r) of 1.5 ft., the power output on av-

erage would be around 300 W 

 k is the constant .333  

 Cp is the air density which is close to 1 at sea level 

 It takes on average 8.4 W over a period of one 

 hour to charge a mobile phone 

 Install multiple USB outlets around the ship 

 

Pros 

 Lots of wind in Erie 

 Produce plenty of power multiple phones 

 Year round energy 

Cons 

 Have to get zoning permits 

 Make it safe 

 Expensive; around $1000 to build just the turbine 

Future Work 
 Design will continue after stakeholders’ input re-

garding type of energy and theme. 


