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Design Objectives
• Optimized Hydraulic System

– New, smaller displacement pump and motor
– Less cluttered tubing
– Resized Reservoir

• Cleaned up Electrical Circuit
– Trimmed wires
– Used better connectors
– Rewired entire circuit

• Implementation of Pneumatic Circuit
– 100 psi clutch

• Other Changes
– Modified rear mounting panel to reduce weight and improve efficiency
– Changed to more efficient gear ratios



Pneumatic Circuit

• Pneumatic Clutch
• 3-way 2-position DCV
• Compressor and tank
• Relief valve
• Pressure Switch



Vehicle Construction



Vehicle Testing

• Precharge - 800 psi

• Tested different gear ratios between 
pedal to pump and motor to rear axle

• Pneumatics / clutch testing

• Electrical testing



Circuit and Manifold: Old

• Added reverse needle 
valve

• Optimized some line 
routing



Circuit and Manifold: New
• Planned to downsize ports and 

switch from spool valves to 
poppet valves

• Planned for a pressure-loss 
optimization year

• Optimized line sizing

• Removed needle valve for 
reverse in favor of 
pneumatically actuated clutch

• Still allows for regenerative 
breaking



Calculations
Pump Calculations Gear Ratios Resizing Reservoir

Pneumatic Clutch Calculations



Transmission Calculations
2024-2025 

   

    
    2025-2026    



Lessons Learned

• Pneumatics
o None of us have worked with pneumatics before

• Electrical circuit / wiring
• Dealing with lead times
• Pressure loss effects
• New rims / tires / axle

Questions?
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