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WATER - CATCHER
A 3D printed building component to mitigate 
water stress in developing countries
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Research context

WORLD POPULATION BY 2100: 11 BILLIONS
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Research context

URBAN POPULATION SHARE
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Research context

SLUM POPULATION
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Research context

ASIAN AND AFRICAN SHARE OF POPULATION
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Research context

“In 2018,  844 million people still lacked a basic drinking water service” (UN, 2018)
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Research context

“40%  of produced plastic is estimated to be single-use” (Parker, 2019)
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Problem statement

Adequate and affordable housing Atmospheric water harvesting Additive Manufacturing
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Research question

“How can AM (Additive Manufacturing) with rPET be used to design an atmospheric water harvesting system 
that can be integrated into a building component and therefore mitigate water stress in semi-arid regions?”
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Research objective

“The design of a mono-material modular 
building component, optimized for 

atmospheric water harvesting and for 
Additive Manufacturing with recycled PET 
plastic. The design has to be adaptable to 

different climatic conditions, be easily 
manufacturable locally and on demand.”
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Research methodology
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Biomimetic inspiration
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Radiative condensers
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Condensation process

Radiative heat loss

Latent heat transfer

Conduction heat gain

Convection heat gain
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Condensation process

Relative Humidity

Heat transfer coefficientWind speed

Saturated vapor pressure Tamb

Saturated vapor pressure close to surface Tfoil
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Fog collectors
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Fog collection process

Incident fog fraction

Filtered fog fraction
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Fog collection process

Liquid water content

Wind speed

Total efficiency

Number of catching layers

Solid coefficient
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Case study definition
Choice of a climate area:

- predicted urban growth
- predicted water scarcity
- mismanaged plastic waste
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Case study definition

Casablanca

Rabat Sale

Fes

Marrakech

Choice of a country:
- availability of weather data
- similar precedents in literature

Choice of a location:
- population
- favourable weather conditions
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Recycled filaments from fishing nets

Plastic flakes and granulate from waste

Additive Manufacturing
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Additive Manufacturing

3d printed roof system

Fluid morphology - 3d printed facades
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Pre-design for AM
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Pre-design for AM

Fog collector set

Radiative condenser set
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Nucleation rate tests
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Nucleation rate tests
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Nucleation rate tests
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Radar charts
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Radar charts
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Single-layer collectors
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3D-Infill Collectors
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Multi-layer collectors
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Functional surfaces definition
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Component Design Workflow
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Component Design Workflow



04
45

Workflow flexibility
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Workflow flexibility
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Workflow flexibility
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Workflow flexibility
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Orientation Studies
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Orientation Studies
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Final Design 
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Schematic Design

Dew Section

Fog Section

Printable Volume
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Fog Section Design
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Fog Section Design
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Dew Section Design
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Dew Section Design
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Schematic Design Result
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Final Design 
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Final Design 
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#9
Layer height: 0.3 mm
Wall count: 1
Wall speed: 80
Inf%: 60
Inf speed: 80
Inf flow: 120%

Time: 9h36min
Mass: 444g
Length: 133.84m

#10
Layer height: 0.9 mm
Wall count: 1
Wall speed: 60
Inf%: 60
Inf speed: 80
Inf flow: 120%

Time: 4h23min
Mass: 1280g
Length: 385.71m

Printing Settings Definition
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Outdoor Testing
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Outdoor Testing
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Outdoor Testing

05
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Outdoor Testing

05

RH

vw

Te



05
69

Case Study Performance Simulation 
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Case Study Performance Simulation 
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Economic Feasibility Evaluation

Solar disinfection Chlorination
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Economic Feasibility Evaluation
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Economic Feasibility Evaluation
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Economic Feasibility Evaluation

1 BOTTLE = 33g 1 WATER-CATCHER  = 77 bottles
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Economic Feasibility Evaluation

* Durability of 2 years

115,5 L 372  L
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Conclusion and next steps

Flexible workflow for the design and fabrication of a water-catcher

Design of a solution easy to replicate with a mid-size 3d-printer

Significant reduction of required surface to provide minimum water supply

Competitive solution in the field of atmospheric water harvesting



05
82

Conclusion and next steps

DESIGN FABRICATION EVALUATION

- Water storage
- Modules interlocking
- Condenser back insulation

- Customized printing setup
- Waste polymers testing

- Computer model refinement
- Local outdoor testing
- Controlled environment testing
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Conclusion and next steps
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Thank you for the attention
Questions
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Printing Settings Definition


