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THE TEAM!
Ciara Black

• Mechatronics Engineering 
Technology

• Hydraulics/Pneumatics Lead

Malina Harris

• Mechanical Engineering 
Technology

•  Mechanics Lead 

Edwin Ogeda

• Mechanical Engineering 
Technology

• Additive manufacturing & 
mechanical

Nevin DeLong

• Mechatronics Engineering 
Technology

• Electronics, testing, and 
assembly

Christopher Guillame

• Mechatronics Engineering 
Technology

• Electronics, Mechanics, & 
Miscellaneous



Previous Team

Creativity over functionality. Innovation appreciated,  however 2025-2026 strived for a bike to achieve more 
competition goals.

2022-20232021-2022



DESIGN OBJECTIVES

• Engineer a closed-loop hydraulic drivetrain for a light-weight 3-wheel vehicle that 
optimizes power transmission efficiency, controllability, and structural integrity

• Chassis and drivetrain capable of smooth acceleration and reliable braking

• Maintain operator safety and meeting NFPA competition constraints

• Stimulate education in fluid power components, circuits, and systems, incorporating 
them into a systems engineering experience.



GOALS

• Develop a three-wheeled vehicle design with effective weight distribution, 
while increasing rider maneuverability

• Hydraulic Circuit must functionally store and move fluid energy for direct drive, boost, and 
regenerative braking circuits

• Creative initiatives (not limited) including pneumatic sprung objects and plc automated 
features

• The vehicle must abide by all safety regulations for enclosed fluid and hazardous material.



SPECIFICATIONS
• Complete Vehicle (without rider) must not exceed 210lbs

• Hydraulic Circuit must have maximum pressure limit of 3000 psi throughout the system

• Hydraulic System must have a fluid capacity of 1 gallon

• Factoring 60-80% efficiency to achieve speeds of 0-2 mph min and a max speed from 5-10 mph

• Finite Element Analysis conducted with 210 lb maximum limits with rider weight



SAFETY

• The vehicle will be stored in a trailer and transported by the team
• Accumulator is Nitrogen charged by professional sponsor or in-house shop up to 900psi



DELIVERABLES

• Tricycle Design & FEA Analysis

• Efficient Hydraulic circuit

• Risk Assessment

• Budget Report

• Final Project Report



CHAIN DRIVE

Parameter Sprocket (1) 
Pedal

Sprocket 
(2) Pump Parameter Sprocket (3) 

Motor
Sprocket (4) 
Tire Shaft

Gear Ratio 5:1 5:1 Gear Ratio 1:1 1:1
Teeth 60 12 Teeth 24 24

Pitch Diameter (in) 9.554 2.652 Pitch Diameter 
(in) 4.1 4.1

Speed Input (rpm) 75 75 Speed Input 
(rpm) 174.77 174.77

Speed Output (rpm) 75 375 Speed Output 
(rpm) 174.77 174.77

Torque (max) (in·lb) 375 75 Torque (max) 
(in·lb) 150 150

Torque (min) (in·lb) 187.5 37.5 Torque (min) 
(in·lb) 75 75

Pitch Radius (in) 4.777 1.326 Pitch Radius (in) 2.05 2.05

Chain Tension (lb) 78.5 → 39.3 56.6 → 28.3 Chain Tension 
(lb) 73.2 → 36.6 same

Chain Velocity (ft/min) 187.5 187.5 Chain Velocity 
(ft/min) 187.5 187.5

Chain Length ~25.9 in ~25.9 in Chain Length ~25.9 in ~25.9 in

𝑉𝑉.𝑅𝑅 =
𝑛𝑛1
𝑛𝑛2

=
𝑇𝑇2
𝑇𝑇1

=
𝑃𝑃.𝐷𝐷2
𝑃𝑃.𝐷𝐷1

=
𝑁𝑁2
𝑁𝑁1

𝑇𝑇 = 𝐹𝐹 × 𝑑𝑑
Pedal to Pump Sprocket Ratio= N2/N1

12/60 ​= 1:5​
Target ratio: 1:5

Pedal speed: 75 rpm → Pump speed: 375 rpm
 Innovative use of 2-stage pump for optimizing speed and torque

Matches .70 / .17 in³/rev two-stage pump calculations
 Keeps chain wrap acceptable on small sprocket

 No intermediate shaft require
Motor to Rear Axle Sprocket Ratio= N2/N1

20/20 = 1:1 
Target ratio: 1:1

Motor speed: 65.8 rpm → Axle speed: 65.8rpm 
Purpose: Direct torque transfer with minimal losses

Motor displacement: 4 in³/rev



Initial Frame Conceptual Design

• 4130 Chromoly Steel tubing in reference to previous teams and for tensile strength 
• Schedule 40 PVC Model Design



Final Frame Design



Final Assembly



CALCULATIONS

Pump CiR Pedal RPM
Gear Ratio 
(Pedal/Pu
mp size)

Pedal 
Lever 
Length

Max Pump 
Torque

Pedal 
Torque

Lbs. of 
Push on 
Pedal

Pump 
RPM

Pump 
GPM

Input 
Horsepow
er

Max 
Pedaling 
Wheel 
RPM

Max. 
Pedaling 
MPH

0.7 75 5 7.5 1988 9942 1326 375 1.14 1.97 12.5 2.60

0.18 75 1 7.5 1988 1988 265 75 0.06 0.10 3.2142857
14 0.77

Motor 
CIR Max PSI Pre-

Charge
Wheel 
Dia.

Speed 
Ratio 
(Wheel/
Motor 
Size)

Average 
Motor 
PSI

Max 
Motor 
Torque

Average 
Motor 
Torque

Max 
Wheel 
Torque

Ave. 
Wheel 
Torque

Wheel 
Radius

Max lbs. 
of pull

Average 
lbs. of 
pull

Accum. 
Useable 
Vol.

Distanc
e 
Travele
d under 
power 
in ft.

4.2 2973 1000 26 1 1578 1988 1055 1988 1055 13 153 81 153 247

4.2 2973 1000 26 1 1578 1988 1055 1988 1055 13 153 81 153 247



HARDWARE SELECTION
Location Teeth/Description Bore

Pedal (driver) 60T 1" shaft to Sqr taper

Pump (driven) 12T 1/2″ keyed

Motor (driver) 20T 1 1/4″ keyed

Rear axle (driven) 20T 1" shaft

Standard 40 chain 10 FT 1" Flanged Bearings

Master Links 4 Links 1" pillow block bearings

2-Stage Pump 0.7/.17 CIR 

Motor 4 CIR 



BOM



PLC Program Design Concept



PLC LADDER LOGIC



PLC COMPONENT LIST



PLC/ELECTRIC SCHEMATIC



HYDRAULIC CIRCUIT DESIGN



DIRECT DRIVE CIRCUIT



CHARGING CIRCUIT



BOOST CIRCUIT



REGENERATIVE CIRCUIT



Fabrication & Assembly



Testing

• Chain Drive alignment & tolerance trials and tribulations
• Solenoid & schematic troubleshooting 
• Leak detection 



Lessons Learned

• Future vehicle design should optimize for aluminum or structured 
polymer outside of steel for less weight

• Testing hydraulic system for most efficient fluid flow in manifold, 
accumulator charge, pressure gauges, etc.

• Improve stable communication and project management with future 
designs when accessing inventory



THANK YOU!!
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