N F P A

Fluid Power
=VEHIC

oo Final Presentation
&P *"1% NFPA | . )
g 5 | Eaucationand Cleveland State University
) g | Technology Advisor: Bogdan Kozul

Foundation

April 16, 2020




Meet the Team!

Angela Rodriguez, Sarah Smith, Naik Yusufi, Jake Landry, Ellen Rea



Final Bike

s CLEVELAND STATE
"¢ UNIVERSITY
3




Design Objectives:

 Improve Frame Design
— Reduce weight
— Simplify component mounting

 Improve Hydraulic Circuit
— Safe/ user friendly operation
— Add charging versatility
— Reduce friction energy loss



Vehicle Frame: Carbon Fiber i FluidPower
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Vehicle Frame: Mounts

Tank/ Component Bracket:

Lower Seat Bracket:

Accumulator
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Lower seat bracket sees highest load (500Ib)
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Steering Mechanism

Ackerman Steering Condition
(Steering Dynamics):
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Trapezoidal Steering Linkage
(Steering Dynamics):

le W o
i aiss Y
TR P
| .\,} il
i::::_i X P
= /,
A ~ /
ff'\ f?» L




Vehicle Frame: CAD

Seat Mounting

Tank Integration

Steering Mechanism



Hydraulic Circuit:
)

Solenoid Valve
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Pedaling Drive:
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Accumulator Drive:
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Charge By Pedaling:
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Regenerative Braking:
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Component Selection
Piston Pump:
e High speed and efficiency

Bladder Accumulator
e Fixed displacement

e High Efficiency
e Requires Recharging
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Component Selection

Solenoid Valve:

« Safety
 Regen Braking
« Normally Open

 Reduce Pressure Drop

F<>

/'{}DQ; }

oTATE
S o %,
Y

s

SWITCH
e }
4s 12 BUTTON
‘ |
LIPO BATTERY VOLTAGE
16.8V - 12.8V REGULATOR




Vehicle Build:
Frame and Steering
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Building Carbon Tubing Putting Spokes on the Wheels
Frame

Aluminum Frame Support



Waterjetting Aluminum for Rear Axle/ Disc Cutting Handlebars to Size
Mounts Brake Mount



Vehicle Build:
Tank and Hydraulics

Fabricating the Tank Working out the Hydraulics Bi-directional Valve Mount



Testing

 Rear Wheel Gearing
« Accumulator Precharge




Output Power (W)

Power Output

Output Power As a Function of Time for
Various Gear Ratios and Precharges
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Speed As a Function of Time for Various Gear Ratios and Precharges
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Gear Ratio and Precharge ‘q-.

Gear Ratio: 3.75
Precharge: 1000 psi Speed § Endurance
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Final Vehicle
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« Top Speed: 27mph

« Curb Weight: 171 Ib

* Full Throttle Efficiency: 8%



Summary

« Carbon Fiber Tadpole Recumbent Frame
« Custom Fabrication:

— Tank/ Seat Bracket

— Trapezoidal Steering Linkage
« Modified Hydraulic Circuit

— Solenoid Valve

« Testing for Gear Ratio and Precharge
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