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Meet the Team

Advisor: Yogen Panta

Antonio Fernández Castaño 

Gregory Panther

Matthew Lanzer

Charles WhiteKerry Smith

Jacob Cross



Design Objectives

• Operating pressure: 1000 psi

• Vehicle Weight: 110 lbs.

• Drag Coefficient: 0.6

• Maximum Velocity: 15 mph

• Sprint Challenge: 600 ft in 30 sec

• Endurance Challenge: 5280 ft in 6 min

• Efficiency Challenge: 500 ft



Midway Review

• 3.6/5.0 on midway presentation

highest rating compared to prior years 

records

• Changes after midway review

– Added an external check valve to the motor inlet

– Added a 4-way valve for the Pneumatic System



Midway Review Cont...

Vehicle Design Components (Hardware)

• Frame

• Steering

• Brakes

• Drivetrain

• Hydraulics

• Pneumatics

• Windshield

• Electronics



Hydraulic Circuit Design

Mode colors 

Green: Charge

Red: Drive

Blue: Regen

Magenta:Boost



Hydraulic modifications



External Check valve



Selection of Hydraulic 
Components -1/2 (Motor)

Bosch rexroth

Gear type 

1.159 In3/rev

Bi directional 



Selection of Hydraulic 
Components -2/2 (Pump)

Bosch rexroth

Gear type 

2.441 In3/rev

Clockwise rotation 



Pneumatic Circuit Design



Selection of Pneumatic 
Components w/specifications

Cylinder: Double acting, ¾” bore, 6” stroke

Reservoir: 2.5” bore x 8” length

Valve: 5 port- 2 position, 12V Double Solenoid

Regulator: ¼” NPT ports



Application of Pneumatics

• System is capable of lifting the designed load 

of 10 lbf.



Design of Windshield w/ 
CFD Analysis



Electronics Circuit Design



Selection of Electronics 
Components
Battery: 12V 18Ah Sealed Lead
Acid (SLA), Rechargeable.

Switches: Heavy Duty Rocker
Toggle 20A 12V

Wires: Copper. AWG 10,18, and
30. High temperature resistance
200 degree C, Low temperature
resistance,in extreme cold -60
degree C.Rated Voltage: 600
volts



Steering Design



Gear and Brake design



Vehicle Construction 1/3



Vehicle Construction 2/3



Vehicle Construction 3/3



Expense Report



Vehicle Testing Clip



Final Vehicle and Future 
Improvement
The vehicle is fully constructed and is operational. All systems 

including hydraulic, pneumatic, and electronic components are 

interconnected and all circuits work properly. 

Improvements to make:

• Ergonomics

• weight reduction

• component selection

• tighter turning radius



Lessons Learned

- Learning experience in fluid power education and its 

application to the construction of fluid vehicle

- Opportunity to meet industry professionals

- Adaptability and first-hand machining experience

- The value of time management and troubleshooting

- Always have a team member double check work

- Check for Component compatibility and Harmonization

- Fabrication/Construction without a proper access to workshop
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Questions?



Pneumatics Analysis



Pneumatics Analysis



Pneumatics Analysis



Frame Analysis

Stress

Displacement

Weight



Frame Analysis



Windshield


