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Team Introductions
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Muthar Al-Ubaidi, PhD

• Professor and Director Mechanical 

Engineering Technology Program

• Education

– B.S. Mechanical Engineering, University of 

Baghdad

– Masters Nuclear Engineering, University of 

London

– PhD Nuclear Engineering, University of 

Cincinnati

• Project Team

– Faculty Advisor
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Frame Team

William 
Mason

Jacob 
Epperson

Ethan 
Salisbury

Andrew 
Brueneman
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Circuit Team

Taylor 
McConnell

Nick 
Gusching 

(Team Lead)

Andrew 
Irwin

Nolan 
Schwaeble
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Problem Statement & 
Objectives
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Problem Statement & 
Objectives
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“Our goal is to build a safe, custom bicycle 

fabricated to house a one-gallon accumulator.”



Midway Presentation 
Summary
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Past Projects & Design 
Objectives
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2018 Bicycle 2019 Tricycle



Vehicle Design

University of Cincinnati Final Presentation | April 15th, 2020



Fluid Power Circuit 
Design
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Selection of Components
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Selection of Components
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Stress Analysis
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Weight Type Location

200 lbs Bearing Pedals

60 lbs Bearing Handlebars

20 lbs Bearing Lower Frame Pipe

Forces on Bike



Drag Force Graphs

15 mph

22 ft/s

Frontal Area 5.87 ft^2

Bike Rider Weight 200 lb

Tire Diameter 27 in

Tire Pressure 40 psi

Velocity

Assumptions

𝑅𝑒 =
𝑉𝐷

𝜈
=

22 ∗ 5.42

1.69 ∗ 10−4
= 7 ∗ 105 | 𝐹𝑟𝑜𝑚 𝐶ℎ𝑎𝑟𝑡 𝐶𝐷 = 1 

𝐷𝑓 =
1

2
𝜌𝐶𝐷𝑉

2𝐴 =
1

2
 . 0022 

𝑠𝑙𝑢𝑔

𝑓𝑡3
  1  222  5.87 = 3.13𝑙𝑏𝑓  

𝑃𝑜𝑤𝑒𝑟 = 𝐷𝑓𝑉 = 3.13 22 = 68.86 
𝑓𝑡 ∗ 𝑙𝑏𝑓

𝑠
 | 1ℎ𝑝 = 550

𝑓𝑡 ∗ 𝑙𝑏𝑓

𝑠
 

𝑃𝑜𝑤𝑒𝑟 = .125 ℎ𝑝 

𝐷𝑟𝑎𝑔 𝑓𝑜𝑟𝑐𝑒 𝑓𝑟𝑜𝑚 𝑐ℎ𝑎𝑟𝑡 𝑔𝑖𝑣𝑒𝑛  𝑉 = 15 𝑚𝑝ℎ = 3.46 𝑙𝑏𝑓  
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Vehicle Construction & 
Progress Made
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Vehicle Construction & 
Progress Made
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Lessons Learned
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Lessons Learned

• Create a legacy

• Underclassmen 

involvement

• Alumni review

• Fully functioning bike 

for following team

• Plan to finish early in 

case of pandemic
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Thank you!
Questions?
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