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Daniel 
Garmendia

Objective
The objective of the project is to design a fluid-powered vehicle with the aim 
of competing in the competition organized by the NFPA (National Fluid power 
Association)
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Background
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Arizona State University
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Scoring and Awards
Daniel 

Garmendia

Midway Review & 
Final Presentation 

Sprint Race
Efficiency Race

Endurance Race
FPVC Mentorship

Regenerative Braking  

715 9

12 Award Categories Total Cash Prizes: $12500
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Breakdown of Awards
Daniel 

Garmendia

Pneumatics: $1000
Electronics: $1000

Design: $1000
Races: $4500

Workmanship: $1000
Teamwork: $1000

Presentations: $2000
Safety: $1000
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Functional Hierarchy Chart
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Functional Decomposition
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Power Functions
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Hydraulic Diagrams
Trace Flowers
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Trace Flowers
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Trace Flowers
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Trace Flowers
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Flow Control Valve

Accumulator
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Trace Flowers

Pressure 
Release
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Trace Flowers

Manifold 
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Race Targets and Metrics
Adonay
Almanza

Distance > 2000 [Feet]

Efficiency > 20 [%]

Time < 30 [Seconds]

Sprint Race Endurance Race

Efficiency Race
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Critical Targets and Metrics
Adonay
Almanza

Storing Pressure Acceleration Vehicle Weight

Weight < 150 [lbs]Time < 13.5 [Seconds]Pressure > 2750 [psi]
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Concept Generation
Adonay
Almanza

100 Concepts

Brainstorming

Morphological Chart

Crap-Shoot
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Concept Selection
Adonay
Almanza

Binary Pairwise 
Matrix

House of Quality

Pugh Chart Analytical 
Hierarchy

Process
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Final Concepts
Adonay
Almanza

Make a Custom Frame

Use a Three-Speed Transmission

Purchase a Frame
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Final Selection
Adonay
Almanza

Saves Time

Stable Foundation

Ample Room

Purchased Frame
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Future Work
Adonay
Almanza

Calculations and 
Simulations for 

Design

1/9

Travel to Sun 
Hydraulics in 

Sarasota

Present

Part Selection

Order Parts

12/1

FPVC
Midway Review

1/31
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Adonay
Almanza
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• Try to keep text at 16 pt minimum.
• Try to put as few words as possible on the slide if you’re using for 

a presentation.
• Mix and match the backgrounds as shown in this template or just 

use one throughout.
• You can put department/unit logos in slide master at  Horizontal 

0.89” Vertical 6.44” From top left corner
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College of Engineering Color 
Palette

Fang
Orange

RGB: 238, 118, 36
Hex: #EE7624

CMYK:2, 66, 99, 0
1 2 3 4 1 2 3 4

White

Pantone: PMS 000C

RGB: 255, 255, 255
Hex: #FFFFFF

CMYK: 0, 0, 0, 0

1 2 3 4

Black

Pantone: Black C

RGB: 0, 0, 0
Hex: #000000

CMYK:0, 0, 0, 100Garnet

Pantone: PMS 195 C

RGB: 120, 47, 64
Hex: #782F40

CMYK:19, 90, 50, 55

1 2 3 4
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Accent Color Palette

1 2 3 4

Tardis Blue

RGB: 0, 59, 111
Hex: #003B6F

CMYK:

1 2 3 4

Turquoise

RGB: 64, 224, 208
Hex: #40E0D0

CMYK: 
1 2 3 4

American Orange

RGB: 255, 139, 0
Hex: #FF8B00

CMYK:

Rubine Red

RGB: 206, 0, 88
Hex: #CE0058

CMYK: 0, 100, 43, 12
1 2 3 4

1 2 3 4

Asagi-iro

RGB: 72, 146, 155
Hex: #48929b

CMYK:

1 2 3 4

Gainsboro

RGB: 220, 220, 220
Hex: #DCDCDC

CMYK:

1 2 3 4

Corn

RGB: 251, 236, 93
Hex: #FBEC5D

CMYK:
1 2 3 4

Timberwolf

RGB: 219, 215, 210
Hex: #DBD7D2 

CMYK:

Imperial

RGB: 104, 40, 96
Hex: #682860

CMYK:
1 2 3 4

1 2 3 4

Tardis Blue

RGB: 0, 59, 111
Hex: #003B6F

CMYK:

Rubine Red

RGB: 206, 0, 88
Hex: #CE0058

CMYK: 0, 100, 43, 12
1 2 3 4

1 2 3 4

Corn

RGB: 251, 236, 93
Hex: #FBEC5D

CMYK:
1 2 3 4

Timberwolf

RGB: 219, 215, 210
Hex: #DBD7D2 

CMYK:



https://color.adobe.c
om/create/color-
wheel

Analogous F7AB19 D67F15 EE7624 D64615 F73119

Monochromatic 6E3610 F0A16C EE7624 6E4931 BASB1C

Triad A14508 4BED3B EE7624 250CED 2010A1

Complementary FF8C40 EE7624 0098A1 24E2EDA1470C

Split Complementary 28A164 2FED8D EE7624 0848A1 1871ED

Double Split Complementary 3BED93 EE7624 0C6AED ED2F18EDAC2F

Square C7ED3B EE7624 0CE1ED A418EDED660C

Compound 87724A EE7624 60EFCF 09BA61BA7E09

Shades 6E3610 EE7624 FA7625 D46820AD551A 34



https://color.adobe.c
om/create/color-
wheel

Analogous 85412D 8F3831 782f40 8F3176 792D85

Monochromatic C44D69 8E626D 782F40 C48796 451B25

Triad C43959 78743B 782F40 236178 43A2C4

Complementary C46078 782F40 25C43D 2F783AC43959

Split Complementary 93C460 577835 782F40 39C49D 297861

Double Split Complementary 5A783B 782F40 237860 6E2978784435

Square 78683b 782F40 237830 293978782337

Compound DEBAAF 782F40 5D8555 70AB32AB4D32

Shades C44D69 782F40 853447 5E253238161E 35
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