MAX&Q.SPACE

Judi Sandrock

Inspiring students across the world with authentic and hands-on
space projects



“Space sovereignty and get to work!”




Fast forward to 2035

* WEF “global space economy will exceed US$1.8T
* Public and private sector already desperate for skills and capacity

The employees who will become productive that year are right
now in grade 9 deciding which subjects to keep or drop!



Since 2015

* Developed our own modular electronics for schools and space
* Over 80 ThinSats launched into orbit with our xChips

* Finalising 3" set of experiments to the ISS

* Over 90% of our impact outside South Africa
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Two examples from
South African
schools

High altitude balloon launch with NASA 2024 E <

ASRI Launch OTR 2025
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‘Pressure & Altl;l:ude Tlme Graphs

Pressure vs, Time
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titude vs. Time Cluster Analysis
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The cluster analysis is remarkably accurate in indicating the transitions between the troposphere (green

and purple) and stratosphere (yellow).

The pressure behaved as expected, falling throughout the descent and stayin T G h
Both graphs indicate that the payload landed at a higher altitude than it starte em peratu re m p s
locatiog-data suppliéd by NASA. .

The altitude graph indicates the high speed at which the balloon fell after it p1
distance between data points

Stratopause

Temperature vs. Time

Stratosphere

Iropopause
Troposphere

tropospnety Hropoaphore
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Temparature vs. Althude Line Graph
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All temperature graphs show the expected temperature variations found
in the atmosphere, -
Temperature declines as the payload approaches the top of the ~ 1300

troposphere, remains constant through the first part of the stratosphere,
and then rises again until jt reaches floating altitude

Temperature*ls. Altitude is almost identical to the ideal graph on its
?scent. and then changes on the dfscent with the change in speed




‘Hydrogen & Ethanol vs. Time

Graphs
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R — For the most part, these
shrutoschere | recordings align with our
2 expected results +
The gas levels rise at the
start of the launch, but
decrease as the balloon

mnuac tn hinhar altitudac

+ Carbon

Dixide vs. Ti
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Ethanol in the atmosphere has significantly
increased over the past several decades, a
result of the Clean Air Act Amendments of

1990 .
The acts mandated the use of oxygenated
fuels in areas with high carbon monoxide,

which exploded the sale and Production of
the substance

https.//afdc energy.gov/data/ 10323




UV Index Vs. Time
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srotosphere UV Index is supposed to
increase greatly after the
balloon passes through the
clouds and reaches altitudes
in the stratosphere ;

e This is the second graph that

UV Index

Gas Resistance &
Volatile Compounds:

Gas Resstance (Otns) Vs, Time
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Although our BMEG688 gas scanning sensor did
not record data in the way we anticipated, we «

were able to record gas resistance

Lower gas resistance reading indicate poor air

quality

It was exciting to realize that our gas

resistance and volatile compounds data all line

up with our previous anomalies

Since the anomalies were also recorded on two,
*different sensors, we could accurately assume

that the bglloon passed through
stratospheric infrusion -

“

some kind of



Explaining Our Atmospheric

. Gases Data

Afté’r realizing that the balloon passed through a stratospheric intrusion, we started research to try and determine
exactly what thg payload may have encountered. Because of the spike in carbon dioxide, we focused on events that
release large amounts of carbon dioxide into the stratosphere.

List of the 45 volcanoes with continuing eruptions as of 16 August 2024
Volcano Country Eruption Start Date
Russia 2024 Jun 20
Philippines 2024 Jun3

New Zealand 2028 May 24

Peru 2024 May 8§
Philippines 2024 Apr 12

Indone s 2023 Dec 25

lceland 2023 Dec 18
Indonesas 2023 Dec 3
Philippines 2023 Apr 27 2 2 days
Italy 2022 New 27

Russie 2022 Jun 14

Unned States 2021 May 28

Last Known Activity
2024 Aug 16 (continuing)
2024 Aug 16 (continuing)
2024 Aug 10 (conbinuing)
2024 Aug 16 (continuing)
2024 Aug 18 (continuing)
2024 Aug 16 (conbinuing)
2024 Aug 22 (continuing)
2024 Aug 16 (continuing)
2024 Aug 18 (continuing)
2024 Aug 16 (continuing)

2024 Aug 10 (cantinuing)

2024 Aug 18 (continuing)

WVAR

NORTH AMERICA

X

2024 TomTom. © 2024 Microsoft Terms
LCorporation, © OpenStreetMap

Ired satellite and web

cam views The Volcano Alert Level remained at Watch (the third level on a four-leve! scale) and the Aviation Color Code remained at Orange (the third color

on a four-color scale)

Source:

Volcanoes are one of the most 4
common causes of spikes in
atmospheric carbon dioxide
Volcanic emissions would also
explain the decrease in the UV index
because sulfur dioxide (a gas found
in vole2nic emissions) nitaracts with®
1)

The emissions would also be
recorded around the same altitude as
the balloon float altitutie

We discovered that the closest
volcanic activity to the balloon was
from the Great Sitkin volcano in
Alaska (Aug. 13-20, 2024)

The Great Sitkin has been
experiencing small eruptions

o throughout the summer of 20247
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It seems the Phoenix flight test campaign was not guite
‘over' as we thought it was when we departed Overberg a
couple of weeks back. 08:41

As you know, we tried our very best to recover the 1E nose
cone on 4 December, but sea conditions made it
impossible. We even searched the beaches hoping to find
our payload washed up, as has happened twice before
with Phoenix rocket airframes, but no luck.

We'd given up! 08:42
Well it turns out, Neptune wasn't done with the 1E nose
just yet. 08:43

Just when we'd abandoned hope, the folks at OTR
forwarded me this... 08:44

Mike Brooks

In a remarkable turn of events, a fishing vessel came

across 'a strange orange object' bobbing in the ocean on

14 December, some kilometres south-east of the southern

tip of Africa. 08:46
TR

Somewhat cautiously, they took it onboard and got the

word back to OTR, who let us know. 08:46

In the past few days, SANSA scientists have taken the
nose apart for us and inspected the rather soaked
payloads. 08:47

My sincere thanks to Andre' for bravely taking a strange
looking object on board his vessel, Jannie, Danie and
Rudolph from OTR for getting us the news, and to Elda,
Danie and the team at SANSA for getting the payloads out
and trying to access data on the SD cards inside in the
past few days. 08:48

(s

-

Unfortunately, not all of the cards could be read, but
against all odds, we have video footage from two of the
onboard cameras. 08:48

And so, although you've seen ground-based footage of the
1E launch from a few angles we bring you one last video
for the 2024 campaign... 08:49

And this time you're invited to climb onboard as our
Phoenix rocket makes it's spinning, supersonic dash to
38,000 feet. 08:50

Mike Brooks

» Forwarded
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TVOC vs Time
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- ,/ S R I Aerospace Systems
; <. L\ Research Institute

Parklands College
ASRI Sounding Rocket Launch
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MAX|Q.SPACE

Calling for funders - SA 2025 Space STEM Programme

SANSA Hermanus is doing all they can ... please come on board:
* Private and public sector capacity development

* Authentic Space STEM outreach
* Non-profit B-BBEE level 1

The employees who will become
productive that year are right now
in grade 9 deciding which subjects

to keep or drop!

Inspiring students across the world
with authentic and hands-on space projects




MAX@Q.SPACE

Inspiring students across the world
with authentic and hands-on space projects
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