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Abstract
The question of this project was to solely see if a student with a budget likened to the
budget of NASA could take as astonishing photos as the ones that have made people
pensive to see our world from above. With a balloon bought from eBay, a Styrofoam
box found in a storeroom, an old castoff camera and a tube of hydrogen I wanted to
make this possible. Due to a lot of regulations created by the Swedish Air Control this
took a time to prepare but once it was prepared I was able to finally send up my
balloon which reached an altitude of 30 147 meters above the sea level.
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Introduction
Dreams should be fulfilled, even if they’re distant and close to bizarre it’s always worth
a try, one of my big dreams in life has been to visit space and see our planet from
above. Even if it will soon be possible with Richard Branson’s Virgin Galactic it will
still cost you about 200 000 dollars. Unfortunately that money doesn’t exist in my
pocket, but there’s still something that excites me when it comes to our planet and
seeing it from above.
The goal with this project was not only to see our planet from above; it was to with a
limited budget see what’s possible for a student to produce. My goal was not to
compare my eventual photos with NASA’s; it was the whole production from the
early stages of planning to the national young scientists fair in March.
There were a lot of things to keep in mind when starting this project. First of all, is it
possible? Yes, of course it’s possible, it has been done a lot of times and there’s a
handful of videos on various websites explaining how it’s done. So why would I try do
make this happen when it already had been done so many times before? A simple
answer was; because I can and want to.
So what did I really want to do? I wanted to see our planet from above.
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Material and methods

Our planets atmosphere consists of five layers, the troposphere, the
stratosphere, the mesosphere, the thermosphere and the exosphere.
As seen on the picture on the right hand side, Nasa’s space station is
stationed on a height of 690 kilometers whilst the maximum height of a
professional weather balloon is 50 kilometers. So I soon realized that
comparing with NASA would be a bit unfair. But my goal was still to
reach an altitude where I could see the curvature of the earth.
To make this dream become reality I had to work efficiently and
ambitiously. With an eBay account everything is possible, I rapidly bought
a big old weather balloon used in the US military and a GPS tracker, all
the way from Hong Kong.
Then there’s the gas, most of the space ballooners have used helium, and
unfortunately helium is considered a tactical non-renewable supply. There
are limited reserves of helium on earth, which are created solitary by
dangerous beta decay. Helium is normally obtained as a consequence
throughout drilling for natural gas. Once the gas is gone, it is merely
replenished at a nearly insignificant degree. Unlike hydrogen, which is the
most abundant component in the world and can be chemically removed
from a diversity of copious sources on earth. It is also worth stating that
the cost per cubic meter of hydrogen is about 1/4th of the cost of helium.
In terms of gas expenditures, this means I could fly four times for the cost
of one helium voyage. All of these aspects contributed to my choice of
hydrogen to go fly.
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Throughout the project I got a lot of criticism for using hydrogen due to it’s
flammability risk but I took the risk and the variety of precautions to guarantee safety
through the filling process and the flight. I received and carefully read the material
safety sheets when I signed up for an account at the AGA gas supplier.
So far the gas was obvious, but how much gas would I have to use to get all my
electronics up to at least 25 kilometers?
I settled that the gas would have to lift at least two kilograms. One kilogram for the
balloon, five hundred grams for the cameras and 500 grams for the gps tracker and
the Styrofoam box. Hydrogen gas (H2) has a molar mass of 2,02 grams per mole. Air
is a combination of 20% oxygen gas (O2) and 80% Nitrogen gas (N2) and has an
average molar mass of about 28,82
grams per mole. The alteration in the
two gases molar masses will give the
lifting power of one mole of hydrogen
gas in an air atmosphere when both

Höjd

gases are under the same temperature

Volym

and pressure.
One mole of hydrogen gas has a lifting
power of about 26,80 grams per mole.
At standard temperature of pressure, one mole of an ideal gas has a volume of 22,4
liters, which would mean that hydrogen gas would have a lifting power of about 1,20
grams per liter. 1 kg = 1000 grams. It would then take about 1666,6 liters of hydrogen
to lift one kg at standard temperature of pressure, this doesn’t take into account the
weight of the balloon holding the hydrogen gas nor does it take into account any extra
mass which might be attached.
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The chart above shows that the more gas I add the lower the burst-height would be
and the less gas I use the chance of it to drift away would be higher. I had to find a
balance there and at the launch I in the end filled it with 1 900 liters.
One of the most vital parts of the project was the retrieval part. Even if the voyage
goes flawless but you don’t retrieve the hardware, you miss the chance to learn
anything from it. That’s why I ensured that I hade two independent tracking devices
that would provide me with decisive data for prosperous tracing and retrieval.
The first one was actually my dad’s old cellphone, a Sony Ericsson Xperia. I could’ve
used any cellphone but this phone was just lying in a drawer so I thought that it
maybe wanted to travel to space. On the phone I installed a program called
Instamapper, the program permits the mobile to deliver both tracing and data relay
and it was also set so that it would transfer latitude, longitude, altitude, speed and
direction info every ten seconds throughout the flight. There would be times when the
phone didn’t have any coverage and thus not be able to send me it’s position so a
configuration in the program made the program save the tracing data so that it could
transfer later when coverage was accessible. One really timesaving setting in the
program was that I could make the program a “permanent program” so that it could
not go blackout or disturbed and was also great during the filling of the balloon.
Whilst the balloon was rising or as a matter of fact falling it could be observed using
the Instamapper website and mapped directly on Google Maps.
My second tracing device was a GPS satellite messenger, it could be used a personal
locator with the ability to deliver GPS tracking data every ten for twenty-four hours at
a time. Using the Globalstar Satellite group it had coverage almost everywhere on
earth, and as well as the phone I was able to watch the GPS journey with Google
Maps on my computer.
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But I had to be sure that these tracking devices worked so I did some testing on the
ground. I took my bicycle and bicycled a known route with both my devices at
separate times. Luckily, both tracking devices worked splendidly and when testing
them together and good distance between the devices turned out to be twelve
centimeters, at that distance they didn’t interfere with each other.
There was one problem though; the satellite messenger had a difficulty with its
antenna that is fixed in the body of the unit. This was a distress as it might not be able
to transmit its position if the box landed in one of the critical positions. But with a bit
of creativity, this was easily fixed with a line stretched through the center of the box
with the device hanging in it. With this so called “suspension system” the most
favorable top side of the device always hangs facing the sky.
Then I had to have something to have my electronics in, thru my dads worked I
found a Styrofoam box with a lid that was perfect and was baptized Millenium Falcon
II after the fastest “hunk of junk” in the Star Wars trilogy. The box was really light
but had a large surface comparative to its mass, which means it has a low ballistic
coefficient that would make it easier to help the box slow down during the descent if
the parachute would fail.
The Styrofoam box has a great insulation for the electronics, but to be sure that the
electronics would not freeze a couple of heating packs were added into the box. These
heating packs are triggered as soon as they’re taken out of their vacuum-packed bags;
the iron in the bags starts a catalyzed rusting reaction with the oxygen from the
atmosphere. Now to a really clever thing, these packs provides about eight hours of
heat but due to the lack of oxygen in the atmosphere then there is slight heat
transmission. So the box starts acting like a thermos bottle and the heat loss is then
minimal, and the electronics get enough heat thru radiant heat. To get the box down
at a safe pace a parachute with a diameter of 1,2 meter was bought on eBay.
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So how was I supposed to take the photos if I weren’t able to travel to the outer
atmosphere? With a hack called Canon Hack Development I was able to set the shoot
images every twenty seconds throughout the flight. But is it the same taking pictures in
space as on the ground? No, not really, I had a motion blur issue with I had to fix with
a hack to lock the exposure duration to 1/800 of a second and that was enough to
freeze the action from a rapidly spinning capsule. And there’s the changing lighting
condition so I set the camera to adjust the ISO sensitivity values amongst 100 and 850
and that was sufficient to guarantee enough flexibility to recompense for shifting
lighting conditions.
To ensure that there was no problem with aircrafts or nearby water I travelled in to
Sala, a locality in the center of Sweden where I
noticed thru the website planefinder.net that there
where unlikely for planes to fly over.
The weather forecast looked great and it was a perfect
day to fly some balloon. On the way to Sala I picked
up a hydrogen tank and a extra nozzle which made it
easier to fill the balloon.
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Results
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Map 1. The plotted map from both devices
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Results

I saved 199 900 dollars, and I’m really happy with my photos, a height of 30 147
meters as the maximum height is three times the height that airplanes fly.
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