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Space Technology Capacity Building

The goal of the Access to Space 4 All initiative is to provide research and orbital opportunities for UN Member
States to access space and to ensure that the benefits of space, in particular for sustainable
development, are truly accessible to all

QUALITY DECENT WORK AND INDUSTRY, INNOVATION
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FIRST MAURITIAN SATELLITE — OPENING NEW OPPORTUNITIES

¢ MAURITIUS EMBARKS IN NEW SPACE ERA

* Geolocation interesting for future

+ The training program on antenna
building gave us an insight of the
high level of enthusiasm for this new
field. There is hope to enhance this
interest further to build new capacity.

HyperGES and community impacts
* Expand space-related knowledge and Ellas

awareness in Thailand constl:uyell
el sacclite
guatemalteco

Conozca a las siete
estudiantes que participan en
el proyecto del CubeSat.

space related activities

* More advanced space nations
interested to collaborate

Az BOOST TECHNICAL CAPACITY
===z Building highly technical capacity
e . Sophisticated ground station for
e future missions set up

Fm==%=s  « Training of younger generation

Flagship program in astroculture, produ

intensive research environmel

¢ GOVERNMENT FULLY SUPPORTIVE

+ This historical initiative for the
Republic of Mauritius promises to
unlock new opportunities  for
research, innovation and socio-

Team up with other orgal

memca® A POTENTIALLY NEW SOCIO-ECONOMIC PILLAR

rennaNA soLORIANG ee T2
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— PR —— sliies for Mauritius. Data gccnomicesiopment
il Acta Astronsutica B2 esign and on-ground testing 4D, business
al . ntal collaborations.
StELTUM: A student experiment to investigate the i
sloshing of magnetic liquids in microgravity :
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</ Al and Digital - s e R - w
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ree surface of opaque liquids in microgravity. Part 2.
Aerospace, Al and Digital : e
“Hay campo en o pais” Free and Forced Oscillations of Magnetic <8V i .0 Comm O
f o by e oo R 2 o
‘ :entre B EESNTIIIEINTIS  Liquids Under L )

) Crack for uptates

ESPITA was able to grow ,to expand by Final results!! o . »
inauguration AEROSPACE, Al AND DIGITAL . e cospar 2021| 3. How has participating in DropTES changed the
BSU ASU News e = s O .
SEATER . Ry 24 BNy oo contcin ooss omanes et s i |smme wesem | spyironment around you? Cont’d (3)
= e = e In Feb. 2017 I was elected to be the President of the
Guatemalan team launches o e oy O O American University of Madaba (AUM) in Jordan.

nation's 1st CubeSat, wins : ; That month AUM started the Innovation project for its
students and for high school students in Jordan at
large.

3.How has participating in DropTES changed

Interplanetary Initiative the environment around you?

prize

International student team recognized for its success through adversity CIOIMES

v £ in
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. |

June 6, 2022

When members of the team that buit the Quetzal-1 CubeSat watched their satelite take off on a SpaceX Falcon
9 rocket in 2020, it was the culmination of six years of hard work, overcoming financial and personnel hurdles, -
and challenging cultural barriers
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That hard work and ingenuity has garnered the team the CubeSat Delivery Prize award through Arizona State

Univrsiy Interplanetary Intiatve. Th award i ust e latest st i the taanrs remarkablefourey. _ ! INGENIER\2
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Structure of the initiative

g? UNITED NATIONS
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HYPERGRAVITY AND MICROGRAVITY

Building capacity for conducting
experiments in orbit

Hands-on opportunities in
hypergravity and microgravity
from ground to orbit

Open source tools

bridging hands-on and
education components

Educational material for
building up experiments

SATELLITE DEVELOPMENT

Building capacity that enables
the development, deployment,
and operation of satellites

Hands-on opportunities for
satellite deployment

Open source tools bridging
hands-on and education
components

Educational material
e supporting the whole

e ife-cycle of satellites

Broadening the engagement in
space exploration

Hands-on opportunities to
engage in space exploration

Open source tools
bridging hands-on and
education components

Educational material for
-ﬂt& space exploration
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Hands-on Component Qo
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Bartolomeo  AIRBUS

Suborbital and

DropTES parabolic flights i
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= Achievable entry point to acquire

il
-

knowledge and skills through

conducting various experiments in

many different scientific fields . «
= Beneficial first step to start capacity-

building for space activities
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44§ & = CubeSats offer a large variety of

& & 4 applications

& & = CubeSat development can be the first

. step for a country in the acquisition of

the skills and know-how needed to

develop a space programme

¢~ W CubeSats are affordable to develop
S >C  and represent an achievable entry
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* |ncreasing capability in astronomy/observation and

space data analysis can deepen scientific
knowledge and support necessary technology for
monitoring space debris, managing space traffic,
and future exploration beyond GEO

Space exploration can motivate the young
generation who are the leaders of tomorrow

Space exploration is an international effort and it can
foster international cooperation
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DrOpTES Partners: ZARM (Center of Applied Space Technology and Microgravity) and Z

DLR (German Aerospace Center)

» Established: 2014 ZARM DLR ®

= Aims to provide educational or research institutions with opportunities to conduct a series of microgravity
experiments at the Bremen Drop Tower in Germany.

» The drop tower experiment series consists of 5 drops or catapult launches to be conducted within one
week. Each experiment series is accompanied by an on-site experiment integration taking place one week
prior to the campaign.

= 7 experiments have successfully been conducted with the programme.

= Currently open for applications until 22 January 2023.

Photo credit: ZARM
2014 German Jordanian University o

2015 & 2020 Universidad Catdlica Boliviana “San Pablo”
2016 Universidad de Costa Rica
2017 Warsaw University of Technology

2018 University of Bucharest Politehnica

2019 Politecnico de Milano “Polimi”
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ity/MicrogravityTrack @&

awardee of DropTES 2nd & 7th round
* |n 2015, the team examined and evaluated the property of Nitinol, which is a metal alloy often

used in medical devices.

» |n 2022, the team tested 3D printing techniques using liquid resin, which could lead to new

applications in various fields.

The technical expertise and skills acquired through the experiments helped
develop ventilators during the COVID19 pandemic.




EX Access to Space for All

\\ UNITED NATIONS

¥9 Hypergravity/Microgravity Track X offc for Outerspace At

= Partner: ESA (European Space Agency) \\W\L

» Established: 2019p " o \\\\ngsa

= Aims to provide educational or research institutions with opportunities to conduct a series of
hypergravity experiments at the Large Diameter Centrifuge (LDC) facility at the European Space
Research and Technology Centre (ESTEC) in the Netherlands.

» The LDC allows samples to be exposed to acceleration forces of 1-20 times Earth’s gravity. The
experiment series consists of 1-2 weeks for on-site experiment integration/preparation and actual
experiment campaign.

» The first round awardee is a university in Thailand which will test the effect of hypergravity on
watermeal, as a possible food source for space exploration.

= Currently open for applications until 18 November 2022.

Photo credit: ESA Photo credit: Mahidol University
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Bartolomeo AIRBUS

Partner: Airbus Defence and Space
Established: 2018

Aims to provide institutions with opportunities to accommodate a payload on the Airbus Bartolomeo
external platform on the International Space Station.

The opportunity is for a 3U CubeSat payload which will get an “All in One” Space mission service
(integrated, launched, installed as a part of the Bartolomeo for a mission operation span of a year)

The first round was awarded to a team formed by 3 African countries, Egypt, Kenya and Uganda which will

develop an imaging system to monitor climate change in East Africa, to be launched in 2024.

Photo credit: Airbus Photo credit: IAF
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Photo credit: EgSA
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China Space Station

Partner: CMSA (China Manned Space Agency)
Established: 2018
Aims to provide scientists from around the world with opportunities to conduct their own experiments

on board the China Space Station (CSS) either inside or outside the CSS.

8 projects involving 22 institutions from 17 UN Member States has been selected for the first round.

The research areas vary from life science, biotechnology, fluid physics, combustion, astronomy to space

technologies.

Few of the projects are scheduled to be launched to the CSS in 2023 to start their on-orbit experiments.
Photo credit: CMSA Photo credit: Mars Society Peru
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Partner: Mohammed Bin Rashid Space Centre el AQ 1
Establlshed. 2021 MOHAMMED BIN RASHID SPACE CENTRE
Aims to provide opportunities for hosting a payload (up to 5U) on a 12U PHI modular satellite
platform developed by MBRSC.

The first round opened for applications in January and closed in April 2022. 2 teams from Bahrain
and Nepal have been selected in October 2022. Bahrain will test communication between the
satellite and the ground station/Internet of Things (loT) terminals. Nepal will study the operation of
middleware for drones in space.

Photo credit: MRBSC
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Partner: JAXA (Japan Aerospace Exploration Agency)
Established: 2015

Aims to provide educational or research institutions from developing countries with opportunities to
deploy 1U CubeSats from the Japanese Kibo module of the International Space Station

4 CubeSats have been deployed; the first satellite of Kenya:"1KUNS-PF” in 2018, Guatemala: "Quetzal-1" in
2020, Mauritius: "MIR-SAT 1" in 2021, and Moldova: “TUMnanoSAT" in 2022.

4 CubeSats are under development in Indonesia, the Central America Integration System (SICA), Mexico,

and Tunisia.
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Partner: Avio S.p.A. AVIO

Established: 2018
Aims to provide educational and research institutions with opportunities to deploy a CubeSat of

maximum 3U size using the Vega-C launcher
The first round applications are currently under selection.

Photo credit: Avio
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» Partner: Keldysh Institute of Applied Mathematics, Russian Academy of Sciences
» Established: 2020
= Aims to provide a small wide field-of-view telescope to educational or research institutions from

developing countries
» The cooperation is under the International Scientific Optical Network (ISON) and awarded teams are
expected to contribute to the observation campaigns of ISON.

» The first round opened in 2021 and 2 African countries, Kenya and Nigeria have been selected.
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HYPERGRAVITY/ SATELLITE
MICROGRAVITY DEVELOPMENT

TRACK TRACK

EDUCATION
——

EDUCATION COMPONENT

Webinars MOOCs Teacher’s

o @ Guide Curriculum
@) ;
P Workshops/ o
e Workshops/ Trainings eeedt
. Fellowships Trainings :
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(4 (J
Conducting R&D in No.| __ ________ Contents ________
B Introduction to Hypergravity/Microgravity

[ ] [ J (4
\¥%)] Hypergravity/Microgravity ME Life Science Part 1: Biology
. A RN Life Science Part 2: Physiology
— Weblnar Se ries B Life Science Part 3: Pharmacology
B Physical Science Part 1: Material Science
B Physical Science Part 2: Fluid Dynamics
Technology Demonstration
BN UNOOSA Hypergravity/Microgravity Track Opportunities
B Regional Hypergravity/Microgravity Activities

Gravity has (mainly) impact on:
* Weight
+ Hydrostatic Pressure
+ Convection
* Buoyancy
+ Sedimentation

NB: Spacefight hoids more vanables: ¢ g isolaton, radiabon,
(pressure, gas composition), stress, training, ...

N P g

«ara + JASMA =

) ¢ * ology
X % X T
Chemistry



https://www.unoosa.org/oosa/en/ourwork/access2space4all/HMTrack_Webinars.html%23Tag6
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‘ / Satellite Development Track & e

o | No.| Contents of Pre-Recorded Lectures for Season 2
\7 %) Kl bOCU BE Academy I Introduction to Small satellite mission and Utilization
[esucarioy | BF CubeSat for Capacity Building

R Introduction to CubeSat Project Management

B System Engineering for CubeSat

B Introduction of J-SSOD and Safety Review process

B CubeSat design for safety requirements

Introduction to CubeSat technologies

B Subsystem Lecture for CubeSat (Power control system)
2N Subsystem Lecture for CubeSat (Communication system)
n Subsystem Lecture for CubeSat (Command and Data
Handling system)

KR Subsystem Lecture for CubeSat
BFA Subsystem Lecture for CubeSat
BER Subsystem Lecture for CubeSat
n Subsystem Lecture for CubeSat
System)

R Introduction to CubeSat Environmental Testing

m " ¥ Orbit Dynamics of CubeSat
\l :/ “ “ISEc Introduction Operation technics and ground system

Inversiy Space Engmearos G M Introduction Payload for CubeSat
LR satellite operation and Related Regulations (ITU etc.)
IEXN Space debris problem and Countermeasures
WX Lessons & Learned for CubeSat mission

Structure system)
Mechanism system)
Thermal control system)
Attitude Control

—_ o~ o~ —~



https://www.unoosa.org/oosa/en/ourwork/access2space4all/SatDevTrack_Webinars.html%23Tag1
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Satellite Development Track
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Post-graduate Study on Nano-Satellite Technology (PNST)

Partner: Kyutech (Kyushu Institute of Technology) with the support of the Gov. of Japan (MEXT)
Established: 2013

Programme (3 years duration) to enroll in Kyutech’s Space Engineering International Course
(SEIC) for a hands-on, extensive research opportunity in nano-satellite systems through the use
of the nano-satellite development and testing facilities available at Kyutech.

The selected fellows are expected to return to their home counties upon completion of their studies
and contribute to their countries using the experience and knowledge gained from the programme.
Currently open for applications until 9 January 2023. Photo credit: Kyutech
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'(“v SCIENCE AND TECHNOLOGY- JAPAN

Post-graduate Study on Nano-Satellite Technology (PNST) &% mexr s

~

2022  Egypt, Mexico, Mongolia, South Africa, Turkey, Thailand fi,,,..........c@mmw"'””“‘”m Kyutech

From El Salvador to the world Kyushu Institute of Technology

2021  Bhutan, Cambodia, Ethiopia, Laos, Trinidad and Tobago, Zimbabwe e

2020  Brazil, El Salvador, Indonesia, Nepal, Paraguay, Vietnam
2019  Bhutan, Ethiopia, Laos, Malaysia, Sri Lanka, Trinidad and Tobago
2018  Algeria, Egypt, Nepal, Sudan, Turkey
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Any questions?
Interested in cooperation ,}%@& ?
Contact us

DA unoosa-access-to-space@un.org
hazuki.mori@un.org

Help us help
#AccSpacedAll
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