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A big THANK to Laurent Besset, amateur of solar balloons from who we were inspired by
the idea of reversal of the balloon.
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Introduction
A solar balloon is made of a black plastic envelop, which absorbs almost all solar radiation and
thus allows it to go up naturally. However it goes down at sunset, making research after school
hours and at night impossible, and severely limits its utilization to high school. Moreover, it can
travel hundreds of kilometers away it is essential to retrieve it because of all the components which
are on board the basket to study the atmosphere or surrounding. Therefore, we looked for a way to
cause its descent in the day time at an altitude that was determined in advance. However, these
raises security issues which we also worked.
Problem: How to shorten the flight of a solar balloon safely?

The project name: "Objectif Tourne-Sol" at first in reference to the ingenuity of Professor Calculus of
Tintin, because we actually had to be ingenious to solve each new problem. But also for the pun: First, the
solar balloon is facing the sun allowing it to rise up, but secondly because we have decided to reverse it in
order to go back to the ground.

Bibliography
« Phaéton, the solar balloon of Vaucanson High School»

http://www.vaucanson.org/actions/solaire/
The solar balloon, a lightweight balloon, Laurent Besset’s website

http://ballonsolaire.pagesperso-orange.fr/
Planète Sciences, « Parachutes of experimental rockets»

http://www.planete-sciences.org/espace/publications/techniques/parachutes.pdf

Our website
http://www.vaucanson.org/tournesol/
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A. How to cause the descent of the flight Chain?
1) Reversal technique or rotation of the balloon
To cause the descent of the flight chain (see its constitution
p10), we thought of several solutions. The only way to make it
back down before nightfall is to deflate the balloon. We
thought first of an explosion inside the balloon to create a hole
in the envelope. We quickly give up this approach because we
would have had to rebuild a balloon after each release.
The possibility of installing a valve was also considered,
but mechanically it seemed too complex to design and it
would certainly make it considerably heavier overall.
So we came up with an alternative and we opted for
the solution of the reversal suggested by Laurent Besset, an Doc1b: Connexion of the rope to hold the basket
expert in solar balloon. With this technique, the basket is

after the reversal

fastened to the balloon to two points (Doc.2a): The first one connects the mouth of the balloon to the basket
as with any balloon with a short rope. However, the second one connects the basket with the top of the
balloon (Doc.1 ) using a much longer rope. To turn the balloon over, the cord that connects the mouth to the
basket is cut through an electronic system. Cutting the rope causes the basket to drop as a result of its
weight. It pulls on the longer rope which causes the reversal of the balloon. Once the reversal completed, the
mouth is now up and the hot air inside the balloon, can come out (Doc.2b).

Rope connecting the top of
the balloon to the basket
during the rise and
supporting the basket during
the descent
Folded parachute during the
climb, and then opened after
reversal of the balloon to
slow down the fall

“Anti-rotaring” system
preventing the relative
rotation of the basket with
balloon

Radar reflector to inform air bases
of the balloon flight
Doc.2a : Flight chain before reversal
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2) Electric cutting of the rope
We initially thought of an explosion at a chosen altitude, or of a thread that would melt the balloon and
then of a wire that would melt the rope connecting the nacelle to the balloon. In all these situations, we had
to consider a circuit controlled by the increasing altitude of the balloon.
Therefore to design the circuit, we relied on the fact that with increasing altitude, the outside pressure
decreases.

a) Pressure sensor or how to chose the altitude where the reversal will take place?

We first studying the operation of a pressure sensor whose
output voltage decreases as pressure decreases with altitude. We
opted for the sensor MPX500a Motorola sensor (Doc 3a) which
seems to be the most advisable in this kind of experiment because
it is reliable, accurate, even at low temperatures. Moreover, it
required a supply voltage of 5V : the radio transmitter (named
KIWI) on board, paid for by the CNES, delivers this voltage. . The
Doc. 3a : Pressure sensor MPX500A

output voltage is between 0 and 5 V.

Therefore the calibration of the sensor was carried out. We
matched the voltage to external pressure. For this, we used a
vacuum chamber to simulate the pressure drop associated with the
chosen altitude (FIG. 3b). We obtained the curve below (Doc.4a).

Doc. 3b: Pressure sensor calibration
vacuum pump

Doc. 4a:
Calibration curve
of the pressure
sensor U = f(P)
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Then, with models of pressure evolution depending on altitude, found on the “Planète
Sciences” website, we matched pressure and altitude, and output voltage and altitude (Doc.4b), in
order to choose the altitude we would like the balloon to descend.
Calibration of the pressure sensor U=f(z)
4,5

4

Doc. 4b: Calibration
curve of the pressure
sensor U = f (z)
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Reading example: to cause the reversal at 2000m, we must identify the passage of the voltage
delivered by the sensor below 2.8 V. But how?
b) Operational amplifier or how to use the evolution of the voltage supplied by the pressure sensor?

Doc. 5a: Photography of the
operational amplifier

Doc. 5b: Electric diagram of the
operational amplifier

By using a component called "operational amplifier" (AOJR37AD), used as a
comparator, it is possible to compare the voltage supplied by the pressure sensor
to the terminals of a potentiometer (variable resistor).
In the graph above, if the input voltage V + is higher than the input voltage
V-, the output voltage, Vs, is 9V which is the supply voltage of the AO. If not, it
is 0V. The amplifier is then used in the mode known as "saturated."
And sending the voltage supplied by the pressure sensor to the inverting
input (-) and the voltage supplied by a potentiometer on the non-inverting input
Objectif Tourne-Sol – France – I-SWEEEP 2012
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(+) (Doc.7), when the voltage delivered by the sensor pressure falls below the one delivered by the
potentiometer, the "comparator" delivers a voltage that goes from 0V to 9 V.

The potentiometer must be supplied like the pressure sensor, ie with a 5V voltage. And between
its B and C terminals, we can adjust the tension of "tipping", so the altitude at which it will happen.
We chose a 10 k Ω potentiometer to limit its electric consumption, according to Ohm's law, I=U/R =
5,0/ 10.103 = 5,0.10-4 A.
10KΩ Potentiometer

Pressure sensor
+9V

AO as a comparator

5V

G

P

0
V
V-

V+

Vs

Doc. 7 : Circuit diagram of an operational amplifier-mode comparator

But how can we use this change of state of the operational amplifier used as a comparator?
c) Field effect transistor or how to use the change of state of the operational amplifier?
Initially, we thought of putting a solenoid (relay) at the output of the
comparator with a diode. So we thought that when the voltage increases to 9 V,
the intensity passed by the left diode is sufficient to operate the relay. However,
we found that it did not work. The current delivered by the A. O. used was too
low (only a few tens of mA). So on the electronic teacher’s advices, we used a
type N field effect transistor: it works as a variable resistor. This is roughly a

Doc. 7b : Circuit graph of a

switch controlled by the voltage while a usual transistor or relay can be likened to field effect transistor
switches controlled by current.
When the voltage between the gate G and source S, UGS, equal zero, the resistance between the drain D
and source S RDS is very high and the current cannot flow in the battery circuit.
Conversely, when UGS = 9V, Resistance RDS is very low (<0.4 Ω) and UDS = 0 V and the current can flow.

d) Resistive wire or how to cut the string?
This component will therefore transform the current in a circuit powered by a battery of 4.5 V (Doc.9)
with a resistive wire (resistivity ρ = 60 Ω.m-1). A 3 cm long wire has a resistance of 60 x0,03 = 1.8 Ω or
about 2Ω.
To solidify the wire after several failures, we had to twist several strands. With 5 strands, resistance is
Objectif Tourne-Sol – France – I-SWEEEP 2012
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divided by 5, or 0.4Ω. The resistance between the drain and source is constant and equal to 0.4 Ω. The
equivalent resistance for two resistors in series is Re = 0.4 + 0.4 = 0.8Ω

The current flowing is to I = U/Re = 4,5 / 0,8= 5.5 A, according to Ohm's law.

Doc. 8b : Current installation of the
resistive wire

Doc. 8a : First installation of the
resistive wire

After a problem with cutting the string during a release, we decided to change the spot we
position the rope on the domino. Previously, before rope was simply sat on the domino, so it was
likely be to break the wire because the forces applied only at one point or left the domino. Now we
wind the rope around the heating wire, which helps balance the forces acting at several points and
the rope may not leave the domino as it is wrapped around the heating wire.

e) Final circuit

MPX500a pressure sensor for
which the output voltage is
linked to the pressure, therefore
to the altitude

Operational amplifier, used in comparator
mode, functioning in saturated or blocked
mode by the values of the two input
voltages

Resistive wire used
to cut the rope
connecting the mouth
of the solar balloon to
the basket

+9V

5V

G

P
4.5 V

0V

V+

Potentiometer for selecting the altitude of the
reversal by adjusting the input voltage V +

Objectif Tourne-Sol – France – I-SWEEEP 2012

V-

Vs

Field effect transistor used as a variable resistor
fluctuating between 0 and infinite depending
on the value of Vs (0 V or 9V)
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We found several problems with this circuit:
−

First, whenever we fed the potentiometer and the pressure sensor with 5V voltage delivered by the
radio transmitter, the wire began to heat up unintentionally that was not the case in our tests with a
conventional battery. We detected the malfunction, only during the first successful trial. The balloon
descent took place earlier than expected, at 2000m while we had planned 3000 m. Could the battery
transmitter suffer cuts? This is an issues that we did not really found an answer, but to avoid it, we
decided to use a controller to the 9v battery output to create an independent power supply 5 V;

- Still, we wanted to leave connections linked to the radio transmitter in order to follow the potentiometer
and the pressure sensor output voltage. While we were preparing to make a second attempt, again the thread
began to heat for no reason, so we decided to cut all ties with the radio transmitter!

- Our original circuit was not packaged in a box. On several occasions we had to weld the wire
again. We ended up deciding to put it in a box.

Doc.10a : Photography of final circuit

Doc.10b : Installation of the device in the lid
of the basket
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Doc.9b : real circuit
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B. Mechanical study of the balloon
In order to build a balloon, we studied how it works, but also the law not to build a balloon and a basket that
would be illegal.
So we had to build a balloon that respects French law. We also read that the balloon should not be more than
60 m3 on the website of Laurent Besset, a solar balloons amateur.

a) Characteristics of the flight chain components
The balloon: To save time and for practical reasons, we choose to build a tetrahedral balloon (regular
tetrahedron) that is cut out in one single piece. Considering the line of the tetrahedron, we can compute its
volume as follows:
V =

2 3
a .
12

Taking into account the plastic we use, the line of our tetroon is 7.22 m long, so its volume V is 44 m3.
This volume allows respecting the legislation on light flying objects. The balloon has a volume less than
60 m3 and its mass doesn’t exceed 2 kg, it weights only 1.2 kg, tape and rope included.

The basket: a cube with a 20 cm line of extruded polystyrene. Hardware included (camera, radio
transmitter, GPS / APRS, turning device and batteries), it weights 1.5 kg. Thus the surface density is
S / a ² = 1500/400 = 3.75 g.cm-2 which is significantly below the law with a 13 g.cm-2 limit.
In addition to the flight train, there is a parachute which weighs 50 g, a radar reflector which weights 150 g.
The total system weighs 2.9 kg, so it is well below 4.0 kg required by law, not to mention the indoor air.
We will study the movement within the terrestrial frame of reference.
The chute: 50g ; Radar reflector: 150g ; The basket: a cube with a 30 cm line and a mass of 1.80 kg made of
extruded polystyrene.
b) Assessment of forces acting on the system S
We will study the whole system made of the above-mentioned
components; its total mass is 2.9 kg including the mass of the inside air.
The whole system movement will be studied in the terrestrial frame of
reference (cf. Gallileo).
Assessment of forces acting on the system S (Doc.11) :
The weight W: The weight of the whole system can be divided into three
parts:
Weight of the envelop (twine, adhesive tape, ropes), weight of the inside
air, and weight of the payload added to the balloon. So we can write:
W= W payload + W inside air + W envelop = (m payload + m inside air + m envelop) x g.
- W : Weight in Newton (N).
- m load : mass of the payload in kg ; m inside air : mass of the inside air in kg ;
m envelop : mass of the envelop in kg.
- g : strength of the gravitational field in N.kg-1. (g = 9.81 N.kg-1 at ground
level, in Tours).
We need to know the density of inside air ρ and the volume V of the
Objectif Tourne-Sol – France – I-SWEEEP 2012

Doc. 11 : Assessment of forces
acting on the S system
Page 11 sur 24

balloon to compute the weight of the inside air:
ρ = m/V so m = ρV.
- Buoyancy Pa : According to Archimedes’ principle, an upward and vertical force is exerted on any object
immersed in a fluid (liquid or gas). This force is equal to the weight of the volume of the displaced fluid. In
the case which we are studying, the fluid is the surrounding air. So, the standard is: Pa = m ambient air g = ρ ambient
air V

g.

Pa : buoyancy in Newton (N) ; g : strength of the gravitational field in N.kg-1; V : volume of the balloon in
m3.
Consequently, we need to know the volume of the balloon, the density of the inside air and of the ambient air
to evaluate it
- The drag or friction force f which is co-linear to the movement can broken into a vertical component f v
and a horizontal one f h
The force F due to the wind is supposed to be horizontal only beyond 3000m high. We came to this
conclusion after the discussion we had with Meteo France Tours engineers.
 Rise of the system: Once our system is rising, it is then subjected to friction forces (f = kv²). Thus these
forces are proportional to the square of its speed and also depend on its shape and ρambient air, through the
constant k. We have not gone any further yet in this study get due to lack of time and knowledge. Maybe, this
will be a new goal for next year…
 Horizontal movement: As we studied it previously, this system moves at the same speed as the
surrounding air.
c) Air density
It is assumed that air is an ideal gas, that is to say that the average distance between air molecules is big
enough so that the intermolecular forces are negligible.
According to the ideal gas law: pV = nRT, knowing that: ρ =

pV =
So :

m
V

and

n=

m
M

therefore,

m
RT .
M
ρ=

m pM
=
V
RT

p : atmospheric pressure in Pascal (Pa) ; M : molar mass of the surrounding air in kg.mol-1.
R : ideal gas constant in Pa.m3.mol-1.K-1 (R= 8.314 USI). ; T: air temperature in Kelvin (K).
ρ : density of air in kg.m-3.
Using this formula, we were able to compute the air density, knowing its temperature, its pressure and its
molar mass.
Example: p = 1,013.105 Pa; R = 8,314 Pa.m3.mol-1.K-1; T (in K) = θ (in °C) + 273.15;
Mair = (80/100) x MN2 + (20/100) x MO2 (it is assumed that air is simply composed of 80% of nitrogen gas N2
and 20% of dioxygen O2): Mair = 0,80 x 28,8 + 020 x 32 = 28,8 g.mol-1 = 28,8.10-3 kg.mol-1.
At a temperature of 30°C : ρ = 1,013.105 x 28,8.10-3 /(8,314 x 303) = 1,16kg.m-3 ; at 0°C : ρ = 1,29kg.m-3.
Objectif Tourne-Sol – France – I-SWEEEP 2012
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C- How to secure and plan the descent?
There is a number of landing areas that we wanted to avoid in our tests at the risk to stay away from
damage or having difficulty to retrieving our material: city, wetlands, highways, military zones, ... Thus, we
used a software application to estimate the landing site.
Moreover, even if the deflated balloon still has a large surface slowing the descent, for safety reasons we
decided to install a parachute because, once deflated, the flight train makes an almost free fall drop with only
a slight frictional force exerted on the balloon.
1) Estimates and follow-up of the balloon flight path
a) Tracking with a GPS/APRS device
 The G.P.S. (Global Positioning System) : We used a GPS navigator attached in the basket. The GPS
uses Medium Earth Orbit Satellites that are precisely located. To find out a location on Earth, the GPS uses
the triateration principle: the location of the object is on the flight path of three satellites that orbit in outer
space around the object. Using four satellites allows the receiver to measure time, altitude, latitude/ longitude
and speed. After having defined the parameters of our system, the ham radio operators in Tours sent us these
four data. Each satellite broadcasts its identification number, its precise orbit and the exact time when the
message was sent. Thanks to this information and the integrated clock synchronized with satellite’s clock, the
receiver computes the signal travelling at the speed of light through outer space and measures the distance to
each satellite from which it determines the position of the receiver.
 Running of the APRS (Automatic Position Reporting System) :
In order to follow-up our balloon live, we connected the GPS receiver to the APRS which does three things:
- The AX 25 network transfers data encapsulated in packets and proceeds to fast packet forwarding.
Tinitrack, a modem, encrypts these data coming from the GPS receiver.
- a VHF radio transmitter that broadcasts encrypted data on the 144,800 MHz frequency dedicated to the
APRS network. The ham radio relay stations receive these data in real-time. They are transmitted anew
through radio waves and the Internet (VPN system, Virtual Private Network), through the web site

http://aprs.fi/. Our system was identified under: F6KCI-11. It is possible to have a look at the data
concerning our tries on this web site as data remain available for 6 months. Direct transmission of data or
relay station-to-relay station transmission allows a real time follow up of the balloon. In fact a receiver is
connected to a lap-top which contains, for example, the UI-View programme created by ham Roger Barker
G4IDE.
b) Estimates
The Balloon Track software created by another ham gives an estimate of where the balloon could land. It
uses the following data:
 Average ascending and descending speeds,
 Time of descent,
 Estimates of direction, strength and wind direction in hight altitude, collected by the NOAA (National
Oceanic and Atmopheric Administration).

Objectif Tourne-Sol – France – I-SWEEEP 2012
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Doc. 12 : Curve giving the altitude and the vertical component of the flight chain speed in
terms of time during a flight without reversal (09/23/2011) .

The first release of our balloon which took place on May, 13th, 2011 at 6.00 PM loc. allowed us to:
 Estimate the ascending and descending speeds of the balloon at the end of the day with in a cloudless sky,
i.e. 1,2 m.s-1 when ascending and 2,0 m.s-1 when descending without rollover. These values may slightly vary
depending on sunlight (position of the Sun in the sky and presence/absence of clouds).
 State that the balloon descent coincides more or less with sun set. Consequently, we were able to estimate
the maximal altitude of the balloon without rollover. The speed of the whole system decreases before sunset
as the gradient of the temperature between the air inside and outside the balloon becomes insufficient.
So, we were able to compare the estimation supplied by the software (Doc.13a) and the effective track of the
balloon (Doc13b): the balloon landed 2 km only far from the estimated landing area, with a track of 50 km.
So we were able to go very fast on the landing area. We found the balloon only 10 minutes after its landing
thanks to the GPS/APRS that had sent a last piece of information as on the ground. This would have been
impossible if we had not been next to it because of its low transmission power (110mW).

Doc. 13 a : Forecasting of the track of the
ballon (23/09/2011) using the software
Balloon Track
Objectif Tourne-Sol – France – I-SWEEEP 2012

Doc. 13 b : Real track of the balloon
(23/09/2011) provided by the website
http://aprs.fi.
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We are able to compare the forecast horizontal winds provided by website http://ready.arl.noaa.gov a with
the real track of the balloon (direction and speed). For example, we noted that the balloon , 5000m high, flew
at around 13 km.h-1, at 0° North-South
after 60 minutes of flight . It totally
corresponds to the estimations about
direction and strength of winds (8 knots,
i.e. 15 km.h-1).

Map of upper winds retrieved from
the site http://ready.arl.noaa.gov
Doc.13c :

2) Securing the descent with a parachute

In a first satisfactory attempt,
we found that during its
descent,

the

flight

train

reached a peak of 7 m/s to
touch the ground about 4 m/s
as we can see from the graph
(Doc.14). While these are
typical speeds reached by
weather balloons, we decided
to equip the flight train of a
parachute.
Doc. 14 : Curve giving the altitude and the vertical component of the speed
of the flight train in time during a flight without reversal (13/05/2011)
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a) Attaching the parachute

The parachute is located between the nacelle and the mouth of the balloon. The upper part is
connected to the nacelle while the lower section (the section of the parachute) it is connected to the
mouth of the balloon. Thus to the rise, the parachute is upside down. It is therefore found at the
location at the time of reversal to be above the balloon and opened to
slow the descent.
During one of our tests, we could see from the ground, the different
lines were more or less entangled, limiting the opening of the
parachute and then the surface of contact with air, so the parachute is
now placed in a container hanging on one side of the nacelle, and
when the nacelle falls off following the cut of the string, the
parachute is released and opens.
Doc. 15 : Parachute déployé

b) Parachute dimensions

To be effective, the parachute must be a certain size to slow the descent of the balloon correctly.
Along the vertical, the forces acting during the descent are:
- Total weight: [+ nacelle + Balloon + rope + parachute +radar reflector] of mass m
- The frictional force exerted when the parachute is deployed can be modelled by the relation:
f =

ρ .S .C x .V 2
2

with

ρ : density of air
S : surface of the parachute m²
Cx : aerodynamic coefficient
V : speed of parachute

In the reasoning which follows, we do not take into account the strength of friction of the air on the
deflated balloon. It’s far from being unimportant account held by the large surface of the balloon thus the
speed waited with used parachute will be maximum.
- We neglect the push of Archimedes because of the low volume of the balloon when it is deflated.
When the parachute plays its role, the train of flight gets down again in constant speed according to the
vertical line, thus according to the principle of slowness, the vertical strengths counterbalance which means
that:

P+ f =0
We throw according to the vertical line:

f – P = 0 thus f=P whether m.g =

ρ .S .C x .V 2
2

Where from the formula to calculate the surface of the parachute for a speed of descent Vd deliberate:

S=

2.M .g

ρ .C x .Vd 2

Example: for a descent to V = 5.0 ms-1 on the ground, a coefficient C = 1.4 by Planète Sciences, a
density of air ρ = 1.20 kg.m-3 for a temperature of 20 ° C and atmospheric pressure of 1013 hPa. :
Objectif Tourne-Sol – France – I-SWEEEP 2012
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S=

2 × 3,0 × .9,81
= 1,4m 2
2
1,20 × 1,4 × 5,0

This corresponds to a radius R =

S
1,4
=
= 0,67 m.
Π
Π

In our last two tests (Doc15, 16), it was found that everything came down at a speed of 4m / s.
Indeed, the large surface of the balloon causes a force of air friction on the ball, which further
reduces the speed of the flight train as we have already clarified.
Doc. 15a : Chain of flight with parachute deployed during the descent of 30/09/11.

Doc. 15 b : Altitude and vertical component of the speed of
Doc. 16a : Channel flight with parachute deployed during the descent of 03/10/11

Doc. 16a : Altitude and vertical component of the speed of 03/10/2011
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3) “Anti-rotating” device
At the end of several releases, we found, as can be seen in these photos (doc. 17a and 17b), that the lines
of the balloon, the parachute, the reflector and the cord that connects the top of the balloon nacelle tangled.
These tangles can cause several problems:
- The bad reversal of the balloon
- The obstruction of the opening which prevents the balloon from emptying and from getting down again;
- Or still the breakage of the rope holding the nacelle to the balloon provoking a premature reversal.

Doc. 17a et 17b : Entanglement of lines

Doc. 18a : Flight train to climb

Doc. 18b : Bad reversal of the balloon

To avoid this problem, we decided to create a system which allows preventing the rotation of the nacelle
from the balloon and therefore all tangles of ropes. We called it « Anti-rotating device ».

Objectif Tourne-Sol – France – I-SWEEEP 2012
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For it we were inspired by hot-air balloons on whom the nacelle is hung on in 4 points on the ball. So,
When the one turns, the other one follows it, which prevents the possible mess with a single mooring. Our
device is more complex because, at a given height, the nacelle must be separated from the balloon and this
by cutting just one thread.
Between the nacelle and the balloon, we added a frame (Doc.19a et 19b) which is attached in 4 points so
the rotation of one of the elements pulls the rotation of the set. Not being able to cut 4 ropes simultaneously
they are connected with the nacelle by a buckle which is cut by the heating thread. Once cut, they are
released. For the manufacturing of the system, we used stalks of carbon. To make the 2 bars stuck on the
nacelle and the frame holding the suspending ropes, we used a total of in all 3 bars of 20g each.
Doc. 19a : Photography of the
« anti-rotating device »

Doc. 19b : Plan of the anti-rotating
device
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Conclusions and outlooks
At the moment, we made eight attempts of releases. In every released, we met various problems and, in
every new problem, we found a solution which allowed our project to improve to get to our last release
which is the most accomplished release! The solar balloon can be used thus now for studies of the
atmosphere or the ground in Middle school and in College during the day!
Planned
Altitude of
Reached
altitude
the reversal altitude (m)
(m)
1st Release
12/05/2011

3000

/

5

2nd Release
13/05/2011

3500

2000

2000

3rdRelease
25/05/2011

3000

/

0

4th Release
14/09/2011

3000

/

5

5th Release
23/09/2011

2500

/

2500

2676

2921

1100

1051

1277

Problems

Solutions

Collision in a tree ( too
Revision of the organization
much wind) Disorganization (distribution of the roles)
Malfunction of the circuit,
Creation of one 3rd circuit +
tangle of ropes, + too fast
parachutes
descent
Problem of inflating of the Replacement Battery + drop
Kiwi connection
(balloon) + inconvenient
break of the thread
Collision in a tree because
too heavy nacelle for the
Stop of the double cone
portance of the balloon

10 130

6th Release
30/09/2011
7thRelease
03/10/2011

(Balloon Problem of heating thread
still found).

Improvement of the heating
thread

Tangling cords

Anti-rotating device

No problem

/

Doc. 20: Summary of different tests outlining the problems and developments of the project

However, it is always possible to bring improvements. That is why we still work on new projects. To
improve the reliability of our system, we thought of adding a time switch to our circuit which would allow
another circuit to cut the rope after a while if our main circuit has a problem and does not work. We also
thought of adding a micro-controller which would allow us to adjust the height of release of the circuit and
the time of flight from a computer.
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Doc.21: Emergency “timmer” circuit
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For applications, the "Archéoarménie" association will
organise in May next, a scientific expedition to study the
Karahunj site, one of the more archaic lines stones in world.
Located

nearly 1500

meters

above

sea

level,

this

extraordinary site requires a precise analysis by air with
camera and camcorder. To do, "Archéoarménie" association
appealed to Jacques Vaucansson high school to launch a
testing program using a solar balloon fitted with a "antirotating" device to limit rotation of the basket during filming.
Three 20 m3 balloons, two baskets and a "anti-rotating”
device must be sent before May 11, 2012 to Eric Gonthier,
researcher and lecturer at the National Museum of Natural
History.
Doc.22 : Karahunj megalithic complex

Students of preparatory classes of our high school wish to use our balloon to measure temperature and
humidity in the morning up to a height of 3500m in order to forecast the altitude of clouds formation by
identifying the temperature inversion in the late morning. Our device will thus be absolutely necessary to
provoke the descent of the balloon and avoid having to look for it abroad at best, or to lose it in the sea after
more than 12 hours of flight!

Doc.23 : Atmospheric data allowing to forecast clouds formation
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Appendix : press releases
« Nouvelle République » newspaper, release of May 19, 2011

« Nouvelle République » newspaper, release of Thursday, October 6, 2011
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« Nouvelle République » newspaper, release and video of Saturday, October 8, 2011
http://www.lanouvellerepublique.fr/indre-et-loire/ACTUALITE/24-Heures/Le-lycee-Vaucanson-enballon-solaire

« Nouvelle République » newspaper, release of Thursday, December 16, 2011
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« Le Monde » newspaper, scientific complement of February, Friday 3, 2012

« Nouvelle République » newspaper, release of Thursday, February 9, 2012
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