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

ARTEMIS

. Foundation Surface Habitat Expanded habitation capability
Gateway augmented and Habitable Mobility Platform  added to Gateway to enable Mars mission

Expanding the range with international habitat ~ delivered to complete Mars mission dress rehearsal dress rehearsal with
%" of surface exploration for increased capabilities -~ Artemis Base Camp at the Moon longer in-space
/ and ISRU demonstrations ' ' S . and surface durations

Testing landing and
ascent capabilities

SUSTAINABLE LUNAR ORBIT STAGING CAPABILITY AND SURFACE EXPLORATION

MULTIPLE SCIENCE AND CARGO PAYLOADS | INTERNATIONAL PARTNERSHIP OPPORTUNITIES | TECHNOLOGY AND OPERATIONS DEMONSTRATIONS FOR MARS




Mahidol University Who We Are?

Plant Biology & Astrobotany Laboratory

Our group

e Space-related plants research

* Find suitable plants for space usage from an
extensive biodiversity in Thailand

* Long-term plant storage for space travelling

) Faculty of Science
4 Mahidol University, THAILAND




HyperGES “Watermeal, the Future Food Source for Space Exploration”
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B HyperGES “Watermeal, the Future Food Source for Space Exploration”

HyperGES summary

» Study adaptation and yield of Asian
watermeal under hypergravity environment

e 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
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Watermeal chamber design

Aluminum bar support

Handle clamp for 3 sides

Acrylics mm thickness

SYNCHROTRON

THAILAND
CENTRAL LAB

U clamper

Mass
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Watermeal Chamber Development Design #1
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Chamber Development Design #1

Vertical Slots

Figure 5.1 = Gondola T slot beams
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The gondola T slots are available for fixation of any equipment, see Figure 5.1 and 5.2,
with the following remarks; the values shown should be divided by the gondolas
experiment acceleration value (g's):

o Vertical T Slots should be loaded for a maximum force of 12 Kg/g
o Top T slots should be loaded for a maximum force of 39 Kg/g

Ex. For a g=10 g experiment the maximum values, for each fixation point, allowed are
- Vertical: 1.2Kg
- Top:3.9Kg
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Figure 5.2 = T slot model, fixation options and forces

50

1

There are aluminum plates with a matrix of fixation holes available that fit on the

2 gondola floor (See §10.1). These bottom plates can be provided on request. However,
- in general experimental set-up do no need to be fixed / bolded to the bottom plates.

Dimensions for T slots inside each gondola:

10.00

T slots in rear plate of the gondola: 200 mm apart
T slots in bottom and side plates: 200 mm apart
T slots in top plate: 250 mm apart
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I SYNCHROTRON Watermeal Chamber Development Design #1
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Temperature effect from 1W LED x 3 (max. ~ 60°) Total Deformation
A: Steady-State Thermal C: Static Structural
Temperature Total Deformation

Type: Total Deformation
Unit: mm

Time: 1

Max: 0022246

Min: O

1202312020 1:25 PM

Type: Temperature

[ LED x 3
Time: 1

Mz GO0

Min: 21 823
1202352020 1:25 P

B0 0.022246
M 2 0.019774
1 54 547 0.017302
L 5182 0.014831
L1 43,094 0.012358
L1 45367 0.003887
—] 43541 0.0074153
—{ 40.914 0.0049435
— 38138 0.0024718
I 35461 0
I 32735
— 30.008

27 282
I 24555

21829

[ @
n.oo 80,00 (mm} W 0.00 80.00 (mm) Z'—L‘ %
| I | —

40,00 40.00

Simulation result for 4g load
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Watermeal Chamber Development Design #1
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Watermeal Chamber Development Design #1

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
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Aluminum bar

Handle clamp for 3

Acrylics mm
thickness

Design #1
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Watermeal Chamber Development Design #2
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Watermeal Chamber Development Design #2

f N |+ ] <
H © id © e e
o 0 3
- -/
|
=) - N— —
o ]
o) o'
O i -
= C—— g
!
,j e
- ~ )
LIy e @ a h—“ o

Faculty of Science
Mahidol University, THAILAND




Watermeal Chamber Development Design #2

Synchrotron Light Research Institute
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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
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Watermeal Chamber Development LED light

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
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Watermeal Chamber Development LED light

0%.10.45
Waterweod | (.49

ent of Plant Science research greenhouse
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Watermeal Chamber Development LED light
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LED light system testing

0%.10.p5
Watecweod | (.40

(SD =5.01 and 4.39)

Average count of watermeal

w—Flask2(AVE Linear (Flask1(AVE))

Table 3: Average counting from 2 flasks starting from day 0 until day 10 Table 6 Growth rate total average between LED and Sun//ghf

Growth rate total average for each condition

Count number

HLED ®mSun

4917 £542 | 5252572 | 5683 £ 682

b

5967 ¢ 625

6533 £ 11

9817331 | 5252468 | 53674408 |

49421

1 5617 + 248




Watermeal Chamber Development

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
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Experiment at ESTEC

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.

SCIN Faculty of Science
VA Mahidol University, THAILAND




HyperGES and community impacts in Thailand

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 Thai
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HyperGES and community impacts in Thailand

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%
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(u

SPACE
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LIr TING OFF 2023

Gateway to Growth in
Space & Aerospace Industry
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UPSTREAM

- Launch Systems/Service
- System Infrastructure <
- Satellites DeS|gn & Manufactunng 4
- Ground Systems = * & &
- Space Explorations - ».%

4,,___‘ .

AEROSPACE

- Aviation Hardware & Equipment

- |oT, Al, Software for Aviation

- Unmanned Aircraft Systems (UAS)

= Aviation Operations & Management Solutions

@ DOWNSTREAM

s

" - R&D in Space

-lVaIue -added Services

& ‘Non-space Application e.g. energy,
% advanced material

e o
- Communication & Tracking *
- Data & Satellites Services = = A |
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HyperGES Outreach Activities in Thailand
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HyperGES Outreach Activities in Thailand
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HyperGES Outreach Activities in Thailand
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Thank You

Tatpong Tulyananda, Ph.D.
Faculty of Science
Mahidol University, THAILAND
tatpong.tul@mahidol.edu

Gis1on

SPACE EXPERIMENT,




