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Design Assumptions
● Crank length has negligible effect on maximum 

power production

● Neglect load on bearings

● Axles and front fork are sufficiently strong
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Gearing  
● Single Speed Bicycle

○ Simple design
○ Low cost
○ Discomfort at

high speeds
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Gearing
● Geared Bicycle

○ More expensive
○ Maintain high RPM

comfortably 
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RPM Analysis
User 
Input 
(RPM)

[Average]

Front 
Gear 

(teeth)

Rear 
Gears 
(teeth)

Rear Tire 
Diameter 

(in.)

Generator 
Track 

Diameter 
(in.)

Expected 
Range 
(RPM)

[Average]

Single Speed 40-132
[71]

42 17 26.6 3 876-2891
[1555]

3-Gear 40-132
[68]

42 16-32 26.6 3 1536-3072
[1653]

Michael Klinefelter
5



Single Speed Frame Analysis
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Single Speed Frame Analysis
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Geared Frame Analysis
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Geared Frame Dropouts
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Stand Analysis 
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Project Updates
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Conclusion
● Geared Frame found to be structurally superior to 

single-speed frame.   
● FEA analysis of stand with 1200 N distributed load has 

minimum FOS value of 5.
● Geared configuration nominal output to generator is 

~1653 rpm
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