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Mission Design Frame
Why are hourglasses filled with sand, not 80/20 Aluminum
water? = - Lightweight & Modular
Mission: This project answers that question o o
through a modular, transportable, and engaging Drivetrain
display demonstrating thg key differences - 6061 Aluminum
between granular and fluid flow. LED Lighting . . 1.Connecting Plate

. -Lightweight & Durable 2. Flange Adpter
Requirements 6 3.12mm Shaft
9 5 4_ 4. Pillow Blocks
¢ Size Constraint: Entire display must fit within Support Braces - ' %? - Z: ﬁ/‘t(e)i)om ﬁﬂ?\?ter
client’s lab window 8 | ‘N 7.Mounting Plate

8. Motor Spacer
1 9.Stepper Motor

/' Transportability: 2-Person unit transport 4

process
/7 Weight Limit: Max unit weight of 60 |bs

/ Flow Duration: Must be within typical
attention span

Safety Enclosure

Hourglass

Clear Acrylic

- Better Scratch Resistance
7 Visibility: Flow must be visible, supported by o
LED Iightmg Funnel Flow EleCtronlcs

7 User Interaction: Users reset hourglasses to

restart flow T Power Supply

7 Poster: Informative poster must be within
proximity of display Mass Flow

7 Leak-Proof: Hourglasses must be leak-proof

Challenges

Micro
Controller Motor Driver Motor Driver Motor Driver

Motor Motor Motor

- Weight » Scratching

- Transportability . Static Foldable Legs

» Assembly - Leak-Proof Analysm

- Manufacturability » Hourglass Alignment Beverloo’s Law Drivetrain FEA

Desi gn Overview Testin g & Results
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Each display unit features a clear, motorized Req. Test Result
hourglass, mounted on a lightweight aluminum Transportability 2-Person Transport s
frame. Two hourglasses are filled with grains and Weight Weigh Individual Unit

onerV\fcltl;]yvahter.rAlcomm:3|§3tlolrll b<:x ﬁllc;wi Clow Time 70-305 of Flow
ot abodet: b ati et dvaenl Sl el User Interaction Electronics Functionality

L eak-Proof Leakage Test e
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