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Charge Mode
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Regen Mode
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Discharge Mode
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Reservoir Design

* Solit "Saddlebag” Design
e Mounted on the rear of the vehicle
* Hud and air connections located
Inthe rear
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Reservoir Fabrication

Ag 4 Tig Welding Reservair
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Hydraulic Calculations

Table 1: Bfects of Pedal Gearbax on Auid Grout
Pump GPM and psi output based on pedal gearbox

200W Sustained pedaling

s m>+E€CA ™~ B , CA~ Pr BsAs Bt 1 ,
Gnt |sDf 1 2G € 4n] n § - M:[s ©>T€z1 > vs " (EI€ A Grf” visB(sPf 1 zi > vs " (EI€ A sbf1 EEA% visn Gs _:|sPf1s™n, Prn 1, &
1 0.3172 55 360 5.25 288.75 68.57
2 0.3172 50 360 6.60 330.00 54.55
3 0.3172 50 360 8.05 402.50 4472
4 0.3172 45 360 10.20 459.00 35.29
5 0.3172 40 360 12.50 500.00 28.80
6 0.3172 40 360 15.65 626.00 23.00
Table 2 Hfects of Rear Hib Gearbax on VAheel Speed and Torque
Motor and wheel torque output based on accumulator parameters
o , D}, PESK | i Ann€ vatan (YR _RK | Ve _RK i , ) , D} PersA
KK 2@esmt o s|  F @ier | s TmiAAi«n | > nsn | KD Gt N CA™ P CA~Br | +F %Ann€3A ™ br| Vo %Ann€sA~Br| U 1 €ui ADE
- M: s'n,, D1, &E 1, & & «mt” A sTr, Prn @ CEEA "€ A "JEIE€ A "€ A & s
0.2502 3000 500 28 1 9.00 1232.5 119.5 49.1 191.6
0.2502 3000 500 28 2 6.62 1232.5 119.5 49.1 191.6 i
0.2502 3000 500 28 3 5.88 1232.5 119.5 49.1 191.6 ?
0.2502 3000 500 28 4 4.29 1232.5 119.5 49.1 191.6
0.2502 3000 500 28 5 3.46 1232.5 119.5 49.1 191.6 =




Frame Design

 Accunmulator Relocation
e Hame Bxtenaon Fg 13
» NewReservair Design i ohe
* Gearbaxes
* Addition of Training heels

Hg 14
This Year's \ehicle
2024-2025




Frame and Hub

Fig. 15: Purchased Bke Frame Ag 16: Rear HbGearbox 4y



Early Frame Modification

/

Fg. 17: Frame Accommodations for Accumulator and Pedal Gearbax

Fig 18 QustomLower Merber
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Fig. 19: Hydraulic Motor Mourt Fabrication
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Fig 20 PLCMount (left), Hydraulic Reservair; Regen Punp Mount




Painting
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Hg 21: Conpleted Frame



Final Assembly

Hg 23 Conplete \ehicle Before Paint



Pneumatics
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Fig 25 Pheunratic OrcLit and Conpressor Power Gircuit



Pneumatic Components

AIR POWER
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Fig 28 3/2 and 5/3 Pheunatic Solencids on
Manifold Hg 30 Bba 0625-DXP

Fig. 27: 50nmmx 15mmSA Spring Bxtend Cylinder
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Hg 32 Training Wheels During Fabrication



Electrical Components
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Fg. 37: PowerMiew 500 Screen
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PLC Diagram &5
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Data logging

Suny rok

Maximum Values

Hg 43: FM Data Screen 28

3000
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Hg 44 Initial Grouit Function Test



Field Testing

In theory, there is no difference between theory and
practice In practice there/s —Rchard P Feynman

Fig. 46: Fenry Rding Bike Fig. 47: Collecting Bficiency Data

0



Testing

Table 3: Hficiency Test Data at 600 psi Rre-charge

17 Weeks of testing Ot $GE« 2+ 15 Fbb 1 (B w1AAT «rt
8w «GfBs € E§: V. Mi B 8- n"«G M. E3: Eff.(%)
[Weight x Cf (.005) x Dis. | s™n, , D | [Avg. PSI x in® of useable oil | [Uneven parking
Reduced the sprocket size on the notor tofroma 15t toa 12t (0l L=l 4z Lot
659 741 5,949 11.07
600 psi was chosen as an arbitrary starting value 1099 847 AL L
1,428 955 12,006 11.90

Precharge Adjustment: 600psi agfusted fo— 900 psi

We found the sweet spat to be in the range of 750-900 psi

Confirmed Via Real Wrid Testing
Sprint Precharge: 900 ps

Hficiency Precharge: 750 ps




Lessons Learned
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Lessons Learned

Expect the unexpected
* Weleamed to start a plan B befare plan
Abhas had a chance fofall.

* Lost shipments, Rrolonged delays

* Conmponent failures

* Increased frame ngidity

* Redesigned clutch shaft

 Swapped electnic solenaid for pneunatic
locking pin
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