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Problem Statement

@ Objective:

» Create a human powered vehicle that transmits
power hydraulically and is capable of recovering and
storing energy

@ Challenges:
» Sprint
» Endurance
» Efficiency



Vehicle Construction

Construction
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Pre-Midway Review
Simulation Outcomes

(5)
) (6)
§ 3 E — T Gear box """P'”
i @ )
%
i
kil
o I
Contral . P(
gl ="
topping Kinetic Energy  To clutch 8 (8) T
- 1) i
| g W17 :
Human Power --> Gear Box Pump E
(2)
1400 1 A
Acceleration ! Cruising I £ g
1200 1 , generative
1
1 Braking
% 1000 } 1
ke} ——Pump's RPM : |
§ ——Motor's Output RPM | | =
5 —System's Output RPM : 1
S ——Desired Duty Cycle
> ' LA i ]
C 1
< | \
1 \
| \
1
; i 1
20 30 40

Time (sec)

N F P A

l-'luid

Power

Item Description
Number

(1) 1.4 cc Hydraulic Pump

(2) Low Pressure
Reservoir

(3) 4/3 Directional Valve

(4) 2/1 Directional Valve

(5) Gas Accumulator

(6) 3.5 ~ 4cc Hydraulic
Motor

(7) Mechanical Clutch

(8) Auxiliary Reg-Pump




Post Midway Review K. ricilienge

v Virtual assembly

v' Gear ratios

v’ Electric design

v' Programming language

v' BOM
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Utilization of Mixed Reality (MR) Technology

 An MR paradigm for the Bike Model was built and deployed to assist in
studying the design during the construction phase.
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Vehicle Construction Fluid Power

Mechanical System M@

Utilization of Mixed Reality (MR) Technology

« Components and subsystems layout.




Vehicle Construction
Mechanical System

Utilization of Mixed Reality (MR) Technology
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Mechanical System (htallenge:

Manufacturing & Assembly Process




Vehicle Construction

Hydraulic System
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Hydraulic Sym | - @m

Test points

Reservoir

Manifold |
Junctions

Accumulator
Hose

assemblies
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Vehicle Construction
Safety Chain Guards

* Lexan Clear
Polycarbonate
Sheets were
used for chain
guards.

-~ Lexan Clear
#5= Polycarbonate

Fluid Power

- éHlCﬁ

Lexan allowed
achieving safety
while still
viewing the bike
components.
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Vehicle Construction Fluid Power

: 2
Electronics

Coast ON OFF OFF
Boost ON ON OFF
Regenerative OFF OFF ON
Charge OFF ON OFF

* Coast: Direct Drive

* Boost: Releases accumulator pressure

* Regenerative: Builds pressure in the accumulator

* Charge: Enables user to store energy in the accumulator



Vehicle Construction

Electronics
XOSS G+ Bike computer HMI - eX705
Data Acquisition Control System
:Cadence : ———————— —————— 1
| e Max, Avg, Current | | Current Speed |
| Speed | | Hydraulic Pressure |
I P . Ave. C I : * Motor :
: _ Max, Avg, Current : | * Accumulator |
| Time | I * Low-Pressure Alarms |
| Odometer | : Solenoid valves' state :
| Distance : | Hydraulic System current state |
|

: Altitude
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Electronics MZ@
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Electronics

@ Boost Fluid Power Controller Status @
@ coasting (hatllenge E 1owe fu oo LOW Pressure Motor @

@ Regen - CEER
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Vehicle Testing




Technical and Electrical Fluid Power
Challenges

Manufacturing challenges
« Chalin alignment and tension

« Gear ratio: motor to gearbox and gearbox to the
driveshatft

66-204:1 -->1.5-4.7:1

Component Issues

« Missing check valve for regenerative braking pump
« Accumulator's bladder — Leak

* Burnt Solenoid
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Acquired Skillset

Fluid power and mechanical
design knowledge

| Project planning and
\/ budgeting skills
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Gained Values Fluid Power

Wrzitierige

* Always check with
our advisors.

* Work on tasks
assigned by the
club president.

* Accept each other’s
opinions and
suggestions.

* Plan for the worst-
case scenario.
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Conclusion & Next Steps

Created a human powered vehicle that:
« Transmits power hydraulically
« Capable of recovering energy
« Capable of storing energy

L(“@‘__E Opportunities

* Improving 3D model and simulation model
« Component Selection

— Actuators

— Valves
« Reducing Weight of Vehicle
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