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Project Description ● Originally, the project was to create an 
innovative propulsion system for an HPV 
utilizing multiple muscle groups

● This semester, the team transitioned to 
retrofitting a propulsion system that 
recaptures spent energy to an existing 
HPV

● The operative part of the system is the 
flywheel, allowing for mechanical energy 
storage with minimal loss

● The system is user actuated, but metrics 
will be displayed to the user based on the 
system’s immediate state
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Design Description
-Requirements and specifications

● The propulsion system now recaptures energy 
through regenerative braking, with no input from 
the user

● 15% efficiency goal from intake to output after 
systematic losses

● 600J sustained energy storage in flywheel
● Energy gathered at 20mph or lower
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Design Calculations ● After the Change of scope, the most important 
parts of the design were the clutch and flywheel.

● These design tools were created to help ensure 
ERs were met. Values found by using these 
governed our design
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Clutch Design

Flywheel Design
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Manufacturing and 
Design Solution

● Original design required inputs from the 
operator and the kinetic energy recovery system, 
but a mounting system was never designed

● The current system is built to be modular, and is 
built onto a single shaft, with a channel to index 
the components

● Clutch fixture machined from aluminum, which 
carries the sprocket and translates along the 
shaft

● Jaw actuator 3D printed from steel reinforced 
filament

● All parts are carried by bearings, and the system 
is returned to neutral by a spring, and is 
captured by collars at each end
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Testing Plan
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Software/Sensor Test Procedures

1. Unit Tests
a. Display

i. Assert Display On = True
ii. Test character limits
iii. Test scrolling

b. Sensor
i. Assert Low Input = True
ii. Assert Low Input = Led True

c. Calculations
i. Assert with base case input
ii. Compare against calculator
iii. Test with inconsistent RPM

2. System Testing
a. Test cases involving expected input and output
b. Use of Tachometer & Odometer
c. Test lowest and highest threshold
d. Test safety measures

3. End User Acceptance Testing
a. Non biassed user tests 
b. Refine based on result of tests
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Testing Plan Energy Storage/Efficiency Test Procedures

1. Measure vehicle speed
a. Sensors will measure speed
b. Double check with Odometer App
c. Record Data

2. Engage clutch to power flywheel
a. This will take some practice
b. Measure the amount of time of engagement

3. Measure flywheel angular velocity
a. Using sensors
b. Double Check with tachometer

4. Re-measure vehicle speed
5. Engage clutch to remove power from flywheel
6. Measure vehicle speed
7. Repeat steps at different speeds

a. Increments of roughly 5 mph
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Budget
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Budget remain: $1500 - $487.82 = $1012.18
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Future Work ● To complete the system, the clutch and flywheel 
assembly needs to be mounted to the vehicle.

● To have continuity in the system, the sprockets 
need to be bored in order to be mounted to the 
wheel and clutch. Flywheel needs to be bored as 
well.

● The new hub needs to be laced to the rear wheel
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