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This project is mostly inspired by the vision of the video:
https://www.youtube.com/watch?v=VOrin51ujHs

PROPOSE A «DREAM»

First of all there is a launch of a balloon equiped with a film of payload
and its final objective is a HD film of the earth from the stratosphere.

GoPro Hero4
Gps Tracker
Supplementary batteries
Arduino ciruteria
Styrofoam box
Styrofoam
Carbon racket
Parachute
Ballum
Helium gas

……
First we made the model using Sketchup. Figure 6 (to scale) shows a section of the model with
the model of the camera already arranged in what should be the final position.

In yellow it is shown the polystyrene layer adapted to the bottom filling skatole in order to stay
better at the camera and increase the thermal insulation of it.

The Helios capsule staining
The colouring should take into account the aesthetic preferences of the project participants,
but it must take into account in particular the following factors:
- Highly visible colour at a long distance to facilitate the identification and recovery of the
payload once it lands;
- Any Requirements relating to the partnership/sponsorship
-Of Following are some combinations analyzed with SketchUp models.

The most visible colour that facilitates the identification and retrieval of the capsule once on
the ground is red.
So we chose a combination of white and red colours.

The Earth's atmosphere is the gaseous layer
that covers the planet Earth.
It has a rather complex structure and
divided in several layers, called spheres,
and from below in order of height are:
troposphere (6-20 km in height),
stratosphere (up to 50 km in height),
mesosphere (up to 85 km in height),
thermosphere (up to 690 Km of height),
ionosphere, exosphere (up to 10,000 km in
height).
This subdivision is obtained by reversing the
vertical temperature gradient.
Between two spheres, where takes place
the reversal of the gradient sign, there is a
discontinuity surface, called pause.
The study of the atmosphere in all its
aspects and disciplines falls within the
broad field of atmospheric science.

PAYLOAD…

Payload generally means what is transported
by a vehicle or transportation service, as
opposed to what needs to be moved to
operate the vehicle or service. Some common
examples:
In a car travelling on the road, the payload
consists of the passengers and their luggage,
while the car itself is moved only as a tool to
cargo shipping;
In a truck, the payload consists of the
transported goods, while the truck itself and
its driver are instrumental ...
... The concept of payload is therefore
connected to the purpose of the mission. In
our case the goal of the project is to film the
Earth from the stratosphere so the main
component of the payload will be the camera!
the one camera is not enough ... to complete
the mission you will need:
A GPS tracking to retrieve the ball
A processor (?)
Additional batteries
etc

But how can you solve the problem of capacity?
The GoPro Hero allows a shooting mode of the timed photos called "time-lapse".
This mode allows you to shoot every 0,5-1-2-5-10-30-60 sec.
The table below shows the memory occupation for the various resolutions.

Assuming you use the maximum resolution allowed by the camera for photos
We could program one shot every two seconds and we'll have 30 pictures per minute...
ie: 30 x 60 = 1800 pictures per hour or 14400 pictures in 8 hours.

Gps Tracker:
A possible GPS Tracker can
locate and monitor the Helios
payload via SMS or GPRS
network is the: GSM GPS
TRACKER TK 106

The following table shows the
main features of the tracker
itself.

BILL OF MATERIALS
- In English Bill of Materials - BOM - is the list of all the components,

subassemblies, intermediates and raw materials needed to
manufacture a product.
- For each operation it is defined an operation time, also called standard
time, for example to turn the pipe into a frame we must do the
following: 1. Cut 2. Fold 3. Welding 4. Paint, which allows you to know
what needs to be analytically (and in what quantities) to build a
product, ie which and how many components or materials must be
purchased to produce it.
- The following figure shows a screenshot of excel file - included in the
folder - contains the Bill Of Materials planned for the project.

BOM - it shows that the base budget for the project is less than 1000€.

WHAT HELIUM IS NEEDED?
For the launch of a ball you need the helium gas. In theory
it would be possible to use hydrogen, but hydrogen is a
highly flammable gas and therefore very dangerous.
So what helium is necessary?
First you need to define the weight of the payload to carry.
This can be done by summing the weights of all the
elements of the payload. Please consult for this purpose
the BOM of the preceding paragraph.
Known the overall weight of the payload, the calculation
can be performed in this way:
helium (in liters) = weight of a ball (in grams) + 1.5 x
weight of the payload (in grams)
For example: if you have a ball with the weight of 800g
and equipment wearing 700g, you need: 1,5x700 + 800 =
1850 liters of helium

…………..

…………
.

Important note:
If the ball is filled with a greater amount of helium, the ball will rise more
quickly, but will reach a lower height! Most helium is used as the gas will tend
to expand before decreasing pressure at altitude .. and then you will have a
blast all the more anticipated as helium gas has been used.
It is therefore essential to hold up the weight.
Less weight = less helium needed = greater height reached!
The following table shows the various dimensions of the tank and the amount
of helium gas:

……….

…….

.

Operating trick to avoid mistakes
on the amount of helium injected:
To fill the balloon with the correct
amount of helium, adjust the gas tank
with a pressure regulator and fill the ball
with a single hose length of
approximately 2 meters as you can see
in the picture below

CONSTRUCTION
First of all you need to obtain a polystyrene from the box.
The one we selected has the following measures (WxHxD):
195x125x195 mm (excluding cover). It 'made of polystyrene,
because it is a very light material and has an insulating
effect, very important thing because - from a certain
altitude - the temperature can drop to -60 ° C.

Now in one of the four sides WE will take measures
of THE ActionCam and WE will sign in the middle
skatol, once WE make the change FOR THE measured
hole of the camera and create a hole in the shape
of the designed ActionCam.

•For the construction of the capsule, we need a
polystyrene base, thanks to it we can raise the
camera up to the opening hole, even giving a little
more stability to the capsule itself.

•The action cam is positioned at the center of
the double bottom, being careful to place it in
front of the room bore.

•Now we close skatole and form the contours of the
varnishment we have to do.

Then we will make two holes at the sides of the
structure and slip the bearing rod for the two
side wings of the structure, which will serve to
stabilize the capsule in flight.

• Once you assembled the dish
and have ensured the stability
of the structure, we attach
the parachute on the top of the
capsule. It is 10 meters away
and is attached directly to the
air balloon. The parachute is 5
meters away from the ball.

The risks of the launch are really many, especially because it is difficult to calculate the
point landing capsule.
There are many factors that influence the precise calculation, for this, there is an
online program that allows us to know which direction would take our flask with all
atmospheric calculations, the next 7g to come. The program is not 100% effective but
it can give us an idea of the area where you could drop the capsule ...

•To get permission for the launch of the balloon you need to contact the
ENAC (National Civil Aviation Authority) 45 days before launch.
•It is not a public event it is free.

•The latitude is the angular distance of the point from the equator and longitude is the
angular distance of a point from an arbitrary reference meridian along the same parallel
of the place.

The altitude is the distance, measured along the vertical of the point considered at
the Earth's surface above sea level.
Latitudes and longitudes are angular quantities and as such are measured in
degrees
Historically, the order with which the coordinates indicated was always the same,
then the first latitude and longitude, using different formats for writing grades.
Degrees minutes seconds (DMS)? Example: N 41 ° 53 '24 "E 012 ° 29' 32" (the
coordinates of the Colosseum)
Degrees decimal minutes (DM)? Examples: 49 ° 33.0 ', -123 ° 30.0' or 49d 30.0M, 123d 33.0m
decimal degrees (DD) of usually from 4 to 6 decimal places. ? Example: 49.5000 °, 123.5000 °
Note that the indication of the hemispheres N (North) / S (south) and E (East) / O
(west) can be replaced by the sign. In particular we will have negative values for
southern hemisphere latitudes and longitudes west of the prime meridian.
Lately we use more and more the order longitude - latitude, to conform to the
UTM and MGRS systems.

The funders of this project are the
following:
•

2525 Fondi scolastici;

• Project PON;
•Sponsor (staining of the capsule with sponsor logos...)
• taking into account the technical requirements
expressed before);

•Autotassazione;

