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Component Selection

Component Calculated Value Final Calculated Value
0 1.72° (3% grade) 1.73 (3% grade)

Force of Pull 12.49 1b (390 Ib vehicle)  11.37 Ib (355 Ib vehicle)
T 1249 in 1b 113.7in 1b

CIRgg94(M) 0.87 CIR (1000 psi) 0.53 CIR (1500 psi)
RPM (Drive Wheel) 504 RPM (30 mph) 504 RPM (30 mph)
GPMy, 1.90 GPM 1.15 GPM

Area (Lines) 0.0304 in? 0.0184 in?

Line Diameter 0.20 in (1/5)” 0.151in (3/20)”

CIR 909 (P

1.22 CIR (19.66 cc)

0.74 CIR (12.13 cc)

Component Specification

Pump 10.8 cc Danfoss Gear Pump

Motor 16.8 cc Danfoss Gear
Motor

Hosing 3/8” & 1/2* lines

Reservoir 2.5 gal Aluminum Fuel
Tank

Accumulator 1 gal
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Hydraulic Circuit
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Drive Mode Valve 4A Valve 7A Valve 9A Valve 4B
0 0 0 0
1 1 0 0
0 1 0 1
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Legend
Button On 1=>LOW
Button Off 0 =>HIGH
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* Main components: Reservoir (9),
Pump (7), Accumulator (3),
Motor (12), and Manifold (4)



. Fluid Power
Electronics 195

A A
Define Initial
Conditions
| 5V+
| | | BV —vs | I—e —|: Read Button States
1@ s
| | | _I; Close Motor Line
12V — V+ H
Open Accum. Cha_rge L_me
| | —l——5V+ Close Accum. Drive Line
Close Regenerative Braking Line
1] |—@ ——5V+ I
5V+ LCD Screen
Close Motor Line
_ = = & Close Accum. Charge Line
= . ] —
12V 12VH 1 12VH | v+ Open Accum. Drive Line
5V+ Close Regenerative Braking Line
sV+ Sv+ Close Motor Line
Close Accum. Charge Line
i
Close Accum. Drive Line
Open Regenerative Braking Line




Vehicle Testing

Nitrogen Pre-Charge 500 psi1
Accumulator Pressure 1700 psi
Top Speed 9.2 mph
600 ft time 445 s
_ EnduranceRace
Testing Time 15 min
Total Distance Travelled 12852 ft

Nitrogen Pre-Charge 500 psi1
Accumulator Charge 1430 ps1
455.4 ft

Total Distance Travelled

u

Nitogen Pre-Charge 500 psi
Accumulator Charge 350 psi
Distance Travelled 413 ft

Shortage of time and nitrogen
supply, did not get to mirror
competition values exactly
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Hydraulic Line Losses

Line size (in) 0.375
Line size (ft) 0.0313
Total Length of Tubmg (ft) 5.5
Density of Hydraulic O1l (kg/m”3) 870
# of fitlings 6
Loss coeflcient 3
Flow rate 1.9
Flow rate (CFS) 0.0042
Cross Sectional Area (ft"2) 0.0008
Velocity of Fluid (ft/s) 5.5193
Hecad Loss (ft) 2.4975
Head Loss (m) 0.7612
Pressure Loss Due to Friction (Pa) 6497
Pressure Loss Due to Friction (psi) 0.9423
Minor Loss (ft) 1.419
Minor Loss (m) 0.4325
Pressure Loss from Minor Loss (Pa) | 3691.5
Pressure Loss from Minor Loss (ps1) | 0.5354
Total Pressure Loss (psi) 1.4777
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						Nitrogen Pre-Charge		500 psi

						Accumulator Pressure 		1700 psi

						Top Speed		9.2 mph

						600 ft time		44.5 s



						Testing Time		15 min

						Total Distance Travelled 		12852 ft



						Nitrogen Pre-Charge		500 psi

						Accumulator Charge		1430 psi

						Total Distance Travelled		455.4 ft

						Efficiency		7.00%



						Nitogen Pre-Charge		500 psi

						Accumulator Charge		350 psi 

						Distance Travelled		41.3 ft
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				Line size (in)		0.375

				Line size (ft)		0.03125

				Total Length of Tubing (ft)		5.5

				Density of Hydraulic Oil (kg/m^3)		870

				# of fittings		6

				Loss coeffcient		3

				Flow rate		1.9

				Flow rate (CFS)		0.0042332192

				Cross Sectional Area (ft^2)		0.0007669904

				Velocity of Fluid (ft/s)		5.5192597174

				Head Loss (ft)		2.4975242692

				Head Loss (m)		0.7612453972

				Pressure Loss Due to Friction (Pa)		6497.0010918508

				Pressure Loss Due to Friction (psi)		0.9423099704

				Minor Loss (ft)		1.4190478802

				Minor Loss (m)		0.4325257939

				Pressure Loss from Minor Loss (Pa)		3691.4778930971

				Pressure Loss from Minor Loss (psi)		0.5354033923

				Total Pressure Loss (psi)		1.4777133627






Fluid Power
Lessons Learned

* Time management to finish the bike earlier in the semester
* More testing and validation

* Pump installation and handling

* Make sure the manifold ports are in desired regions

* Make sure the rear axle can withstand all stresses
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