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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 Andrew Ethan Jacob
Mason Brueneman Salisbury Epperson
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Circuit Team

Taylor Nolan Andrew Nick
McConnell Schwaeble Irwin Gusching

(Team Lead)
€0
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Fluid Power

Problem Statement &
Objectives



Problem Statement &
Objectives

“Our goal is to build a safe, custom bicycle \,
~fabricated to house a one-gallon accumulator.”
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Past Projects & Design Fluid Power
Objectives Gralenge

2018 Bicycle 2019 Tricycle
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Vehicle Design
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Fluid Power Circuit
Design
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. . Fluid Power
Direct Drive 9
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Accumulator Charge
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Accumulator Drive
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Regenerative
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Fluid Power

=VEHICLE

Selection of Components
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Selection of Components

SUCTION LINE (1/2”)
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PUMP | 1:3
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. Fluid Power
Stress Analysis %

von Mises (ps)
1.521e+03
1.395e+03
1.268e+03
. 1142¢+03
. 1.015e+038
8.884e+02
M, 7.618e+02
_ 6.352e+02
. 5006e+02

3.8200+02

. 2.55de+02
1.288e+02
2.212¢+0Q

P Yield strength. 4.100e+ D4

Forces on Bike
Weight |[Type Location
200 Ibs |Bearing |Pedals
60 Ibs Bearing |Handlebars

C% 201bs  |Bearing |Lower Frame Pipe
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Drag Force Graphs

Drag Rolling Dirag Fromtal J
Force, [y, Resistance Coeflicient Area, A e
of
Configuration Ibg M Ilbg M Cn = 1 . fit* m 2 |-
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Luropean 40 |b bike. 160 |b b4 I7.5 .20 534 1.1 553 .51 =
upright rider, tires: 27 in o 08 :
COnner diameter, S0 pai “ 06
D 0.4
Touring {arms 25 1k bike. 160 |b 440 196 033 369 1.0 4.3 0.40 oo
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VD 22 % 5.42 5
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Assumptions " L l
| 15 |mph Dy =5 pCoV2a = (.0022 ) (1)(222)(5.87) = 3.130h
Velocity 7ot r =5PCo >\ 3 (1)(22%)(5.87) = 3.131by
Frontal Area 5.87 |ft"2 ft * b ft = by
Bike Rider Weight 200 |lIb Power = DgV = 3.13(22) = 68.86 —— | 1hp = 550 —
Tire Diameter 27 in
Tire Pressure 40 |psi Power =.125 hp
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Drag force from chart given (V = 15 mph) = 3.46 lb;
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Vehicle Construction &
Progress Made
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Vehicle Construction &

Progress Made
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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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