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: Life of a Spilled Nurdle 1. Context and Research 1



: What is Being Done?

Nurdle Collection Nurdle Separation
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1. Context and Research

https://www.nurdlehunt.org.uk/site-map/item/99-pelletpickup.html


: Type of Shorelines 1. Context and Research

A Nurdle Spill

A game of probability, the Swiss cheese model….

A nurdle is on 
board a ship

A shipping 
incident occurs
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: Type of Shorelines 1. Context and Research

A nurdle is on board a ship
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https://e8f2e65c-2d89-4cd0-995d-cd7c5f200b0e.filesusr.com/ugd/6dc6cc_f4f9844743c349d483bc82133b3df28e.pdf
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: Type of Shorelines 1. Context and Research

A shipping incident occurs
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https://e8f2e65c-2d89-4cd0-995d-cd7c5f200b0e.filesusr.com/ugd/6dc6cc_f4f9844743c349d483bc82133b3df28e.pdf
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: Type of Shorelines 1. Context and Research

A Nurdle Spill

4

https://e8f2e65c-2d89-4cd0-995d-cd7c5f200b0e.filesusr.com/ugd/6dc6cc_f4f9844743c349d483bc82133b3df28e.pdf


: Aim and Objectives 

Improve the ergonomics of current 
designs to reduce injury and increase 
efficiency

Improve the effectiveness of nurdle
collection compared to current solutions

Minimise the negative environmental 
impact on the local ecosystem and global 
environment

Research and evaluate current methods 
of response and technologies to deal with 
nurdle spill incidents

Make the design simple to manufacture
and globally accessible

Develop simple, accessible, 
and sustainable novel clean-

up equipment, for the 
collection of nurdle pollution 

from sandy shorelines 
in immediate response to 

nurdle spill incidents.

Aim 

Objectives 
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: Current Solution Testing

Paddock Cleaner

Overton 
Backpack 
Cleaner

Electronic Trommel

Speed - mass of nurdles collected per 
second (g/s)

Purity - ratio of the mass of nurdles 
collected to the mass of total matter 
collected (%)

Energy - mass of nurdles collected per 

kJ of energy used (g/kJ)

Effectiveness Measures

Speed- 0.19 g/s
Purity- 1.28 %

Energy- 0.03 (g/kJ)

Speed- 0.43 g/s
Purity- 2.11 %

Energy- 0.11 (g/kJ)
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: Current Solution Testing

Paddock Cleaner Electronic Trommel

• Large total mass pickup
• Unergonomic handle
• Large tube area
• Requires a second 

separation stage
• Noisy engine

• Mesh still allowed broken 
nurdles to pass

• Gaps in the fittings of the mesh
• Mechanical rotation too quick 
• Sand clumps still passed 

through

Limitations Limitations

Collection Separation
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: Design Requirements 

Top Six Design Requirements 

Effectiveness 

Reliability

Low Environmental Impact

Transportability

Easy to Manufacture

Ergonomic

81. Context and Research
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: Proof of Concept2. Testing and Design 9

Bernoulli’s Principle

The Venturi Effect 

[20]
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T-Junction 
Delivery tube

Compressed air inlet

https://www.pcmag.com/encyclopedia/term/bernoullis-principle
https://www.engineersedge.com/fluid_flow/venturi_flow_equation_and_calculator_14001.htm


: Air Operated Conveyor 10
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2. Testing and Design

https://www.google.com/search?q=air+operated+conveyor+air+masters&tbm=isch&ved=2ahUKEwj6ko6O_ur-AhWtsCcCHTQYC2MQ2-cCegQIABAA&oq=air+operated+conveyor+air+masters&gs_lcp=CgNpbWcQAzoECCMQJzoECAAQHlDNA1iHHmDnHmgEcAB4AIABTYgB9waSAQIxN5gBAKABAaoBC2d3cy13aXotaW1nwAEB&sclient=img&ei=V61bZLqLO63hnsEPtLCsmAY&bih=943&biw=1666&rlz=1C1CHBF_enGB861GB861#imgrc=jiVfPQ_BwosdUM


Leaf Blower with Optimised Venturi Nozzle

- Not compatible with air-operated conveyor
- Weaker suction created with alternative 

Venturi set-up

- Air speeds from 140-581m/s 
- Largest pressure differential of 2.01 bar from 

atmospheric  

Rigid hose 

Worx Leaf 
Blower

50mm 
diameter 
PVC Y-
Junction 

3D Printed 
Nozzle 
50mmx20mm

Leaf Blower with Optimised Venturi Nozzle 
Limitations

- Rigid hose reduces controllability
- No handle for Y-junction
- Suction angle of Y-junction in relation to 

surface

Limitations

Leaf Blower

11: Final Collection System2. Testing and Design



1.18 mm mesh0.6 mm mesh 2 mm mesh3.35 mm mesh

Mesh Size
Coarseness of 

Sand
Ratio of nurdles to 

sand

12: Mesh Size2. Testing and Design
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Collection tray

Angled mesh

Disposal tray

13

Parameter Value for NNV1 Value for NNV2

Angle of mesh 25

Motor speed 44 rpm

Frequency 4.64 Hz

Spring constant 0.3 N/mm 3 N/mm

: Angled Sieving2. Testing and Design



Hole for sand to be 
deposited

Nurdle collection

Larger plastics 
collection

Foam to reduce 
velocity of the sand 
and nurdles coming 

out of the Venturi

6mm mesh

Clear plastic box

Springs for vibration

Pivot point

Flexible tube

Venturi nozzle

Leaf blower

1.2 mesh

14: Nurdle Nabber V12. Testing and Design
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3. Field Testing : Shamrock Quay

https://www.google.com/maps
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3. Field Testing : Shamrock Quay

https://www.google.com/maps
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183. Field Testing : Shamrock Quay



Collection SystemSeparation System

- Ergonomics
- Tubing connections

- Required two operators

- Geometry of box
- Fitting

- Spring connections

- Integration of systems
- Nurdles were collected and separated

193. Field Testing : Shamrock Quay
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: Nurdle Nabber Version 2

- Ergonomics
- Tubing connections

- Required two operators

- Geometry of box
- Fitting

- Spring connections

Collection System Separation System

204. Project Output



21: Nurdle Nabber Version 24. Project Output



Open-Source Instructions Manuals

22: Open Source Instructions4. Project Output



4. Project Output : Overview 23



Thank you for 
listening! 

Any questions?

Website Link:Team Members Left to Right:
Sowmiya Aravinthan, Sajal Rana, Amy Kerrison, 

Nirushaan Srithar, Eleanor Winterburn, Jack Searson
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