
1st Access to Space for All Initiative Expert Meeting

“Watermeal, the Future Food Source for 
Space Exploration”

Tatpong Tulyananda, Ph.D.
Faculty of Science, Mahidol University



Thailand was invited to join Artemis 
program through Artemis Accords in 2018



BIOTEC-NSTDA

Our group

• Space-related plants research

• Find suitable plants for space usage from an

extensive biodiversity in Thailand

• Long-term plant storage for space travelling

Who We Are?
Plant Biology & Astrobotany Laboratory
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HyperGES “Watermeal, the Future Food Source for Space Exploration”
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HyperGES “Watermeal, the Future Food Source for Space Exploration”

HyperGES summary

• Study adaptation and yield of Asian 

watermeal under hypergravity environment

• ESA’s LDC (Large Diameter Centrifuge) enable 

a long-term gravitational-controlled study

• Funded by UNOOSA, ESA and partially by 

Mahidol University

• Scheduled by Fall of 2023
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HyperGES “Watermeal, the Future Food Source for Space Exploration”
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Watermeal Chamber Development Design Concept



Watermeal chamber design
Acrylic 8 mm thickness Aluminum bar supportHandle clamp for 3 sides

U clamper

Mass ~1.5 kg
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Simulation result for 4g load 

Temperature effect from 1W LED x 3 (max. ~ 60˚) Total Deformation

LED x 3
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Manufacturing Facility at SLRI

Watermeal Chamber Development Design #1
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Synchrotron Light Research Institute

Watermeal Chamber Development Design #1
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Watermeal chamber design #1 limitations

1. Low internal space

2. Fit only single plastic flask

3. Flask holder design is finicky

4. LED light panel will be too close to 

plastic flask

Watermeal Chamber Development Design #1



Acrylic 8 mm 

thickness

Aluminum bar

support

Handle clamp for 3 

sides

U 

clamper
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Design #2Design #1

Watermeal Chamber Development Design #2
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Watermeal Chamber Development Design #2
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Watermeal Chamber Development Design #2
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Synchrotron Light Research Institute

Watermeal Chamber Development Design #2
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Watermeal chamber design #2 improvement:

1. Much more spacious

2. Fit 2 watermal flasks

3. Metal side panels to strengthen the construction

4. LED panel driver now in separate compartment

for safety and heat dissipation 

Watermeal Chamber Development Design #2
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With improved design, we can use 

double side LED panels with separate 

LED driver board and control board 

compartment for water damage 

prevention inside gondola

Watermeal Chamber Development LED light
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Watermeal Chamber Development LED light

Department of Plant Science research greenhouse
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LED off LED on

Watermeal Chamber Development LED light



LED light system testing
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Watermeal chamber preparation summary

1. LED system is proven function and reliable for at least 1 month

2. LED yield watermeal growth comparable or better than natural 

light

3. Watermeal grow and develop well in low light, indicated its 

suitability for closed system with artificial light environment

Watermeal Chamber Development
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Experiment design highlight at ESTEC

1. Total of 4 watermeal chambers per gondolas plus 2 

controls chambers, 2 watermeal flasks/chamber.

2. Study watermeal growth and survivability for 10 days 

under 1G (control) and 20G of hypergravity.

3. Analyze chlorophyll, carotenoid, protein and nutrition 

content.

Experiment at ESTEC



HyperGES and community impacts in Thailand

PBA lab

• Students stepping out of comfort zone

• Expand space biology research opportunity 

and awareness

• Collaboration with top organizations

• Government research grant opportunity

• Preparation for space economy through 

space ecosystem development in Thailand
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National Innovation Agency (NIA) report
• About 1,000 of space-tech-ready 

enterprise in Thailand

• More than 50% investment increase 
annually in start-up

• Annual growth rate no less than 10%

HyperGES and community impacts in Thailand



HyperGES Outreach Activities in Thailand  
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Thank You

Tatpong Tulyananda, Ph.D.
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tatpong.tul@mahidol.edu


