CanSat Report

SevenToHeaven

Picard Noé
Cagnetta Victoria
Quaring Pit
Licina Ilan
Thiel Pol
Santos Esteban
Marques Daniel

CANSAT

ABSTRACT: Height and position determination has never been so
important before, regardless of whether it is applied to track airplanes, to
identify the orbit of satellites or to guide cars to its desired destination. In
fact, there are many applications of height and position measurements in
our everyday life. However, these measurements can be conducted using
a number of different methods. The objective of this work is to track the
geographical position of a mini-satellite by means of an installed GPS
sensor. The research is conducted within the framework of the 2023
CanSat Competition organised by the European Space Agency.



TABLE OF CONTENTS

W

=
UV WNNPDDMD

17
19
19
19
20
20
21
23
24
24

25

25

Abstract
Table of contents
I. Introduction

I1. Project design

IT. 1. Mission overview

IT. 2. Mechanical design

I1. 3. Electronic design

I1. 4. Ground station design
IT. 5. Software design

II. 6. Recovery system

IT. 7. Testing

ITI. Requirements

VI. Overall progress

VI. 1. Human resources
VI. 2. Planning

VI. 3. Budget

VI. 4. Outreach

V. Scientific results

VI. Discussion

VII. Conclusion

VIII. Acknowledgments

IX. References

X. Appendix




I. Introduction

As a proud member of SevenToHeaven, I am excited to share with you our
participation in the upcoming 2023 Luxembourg CanSat Competition. Our team is
made up of seven individuals from Lycée de Gargons Esch-sur-Alzette, each
possessing a unique set of talents and interests. Despite our individual
differences, our shared passion for science and space has brought us together,
and we are eager to demonstrate our knowledge and abilities by competing
against other talented individuals in our age group.

The project ahead of us is ambitious, but we are fully prepared to take on the
challenge. Our primary goal is to launch a miniature satellite and conduct various
measurements, including monitoring its coordinates during launch and descent.
Furthermore, we plan to incorporate additional sensors, such as accelerometers
and magnetometers, to collect more comprehensive data for analysis. By
studying the information collected from the satellite, we aim to deepen our
understanding of the earth's magnetic field and its impact on various aspects of
our daily lives, such as navigation and communication.

We understand that collaboration and the utilization of each other's strengths are
crucial to achieving our scientific goals. With some of us excelling in
programming, and others in physics or engineering, we are confident in our
ability to overcome any obstacles and accomplish our objectives.

Participating in this remarkable event is an incredible opportunity for our team,
allowing us to challenge ourselves and pursue our passions in science and space
exploration. We are excited to face any challenges and perform our best,
demonstrating our dedication and enthusiasm for the competition. To put faces
to this inspiring project and showcase our teamwork and passion, we would like
to share a photo of our team:
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II. Project design

The CanSat competition is an initiative of the European Space Agency that
challenges students from all over Europe to plan, design and conduct their own
space mission in a smaller scale. The competition's primary challenge is to
incorporate all the major subsystems of a satellite, such as power, sensors, and
communication systems, into the small and compact volume of a soft drink can.

After preparation, the CanSat is launched into the air using a launch system and
carried to an altitude of approximately one kilometer, before descending back to
the ground with the help of a parachute. During its flight, the CanSat completes
two critical missions that provide valuable data for weather forecasting,
atmospheric research, and various other applications.

The primary mission of the CanSat is to measure the air pressure and
temperature as a function of time, which enables the calculation of altitude and
the rate of fall as required. This information is crucial for understanding the
behavior of the atmosphere and its impact on the CanSat's trajectory.

The secondary mission of the CanSat involves transmitting additional
telemetry data to track its geographical position using a GPS sensor. This helps
to determine the CanSat's exact location during the flight and enables analysis of
its trajectory, velocity, and acceleration. This data can be used for navigation,
mapping, and remote sensing applications.

To accomplish these missions, our team utilizes the following equipment:

» A computer

< A CanSat-Pico-Kit that includes all necessary electronic devices except for
the GPS module

% A soldering iron station

< A 3D printer to produce the mechanical components we design

< A variety of materials to construct the parachute and antenna

CanSat design

Regarding our mechanical design, we discovered
that our secondary school had acquired 3D-printing
capabilities, so we decided to explore its creative
potential for our CanSat. To this end, we utilized an
online program called Tinkercad to design multiple
mechanical components. Although the program was
somewhat rudimentary and took some time to get
used to, we persisted until we were able to obtain
accurate measurements.

When it came to the external design, we aimed to
create a unique shape that would set our CanSat

apart. Figure 1: CanSat design



After much deliberation and experimentation, we ultimately selected a shell
design that resembled that of a water bottle. This particular design was chosen
due its simple functionality and practicality, which we anticipated would facilitate
both the assembly and operation processes.

The final version of our model consists of two main components: the CanSat,
which acts as the structure's foundation, and the screw lid, which serves as the
closing mechanism. For the production of our design, we selected polylactic acid
as the most appropriate material to fulfill our specific requirements.

Overall, we are proud of the design we have created, as it not only looks pleasing
but also operates efficiently. With this design, we are confident that our CanSat
will excel in the competition.

Parachute

The parachute is another trivial component of the mechanical design. As the
CanSat begins its descent, the parachute attached to the exterior of the can
experiences substantial resistance due to the rapid velocity of the fall.
Consequently, the parachute is designed to detach from the casing, generating
drag that decelerates the descent. As the CanSat continues to fall, the parachute
reaches its maximum drag, reducing the velocity to a terminal velocity of
approximately 8 m/s to 11 m/s, allowing for a safe landing without damage.

To achieve the desired terminal velocity, the size and shape of the parachute
must be designed accurately. If the parachute is too small, it will not provide
enough drag to slow down the CanSat's descent, resulting in a potential crash
upon landing. Conversely, if the parachute is too large, it will excessively slow
down the descent, and the CanSat may drift away from the planned landing spot.
Therefore, selecting the right size and shape of the parachute is crucial to ensure
a controlled and secure landing.

The development of the parachute began with the decision to use a flat
hexagonal structure with a circular shape. This choice was made because a
circular parachute offers a slow and steady descent due to its natural symmetry,

which maximizes wind resistance and creates drag. To determine the appropriate
size of the parachute, we utilized the following equations:

When the Cansat reaches its terminal velocity, the gravitational force F.q, Is in
equilibrium with the drag force Fg.q4:

Egrav = Fdrag
Replacing the formulas for the two forces gives us:
1
m'gzi'CD'P'A'VZ
with:

e (p : drag coefficient of the parachute
e p ! local density of the air (p = 1,225"—93
m



A : canopy surface area
v : descent velocity of the CanSat in m/s

e m : mass of the CanSat (typically 0.35 kg)
g ! acceleration due to gravity (g = 9,81 SEZ)

Rearranging the formula to find A, we obtain:

A=——=
Cpp V2

Replacing the following numerical values:

e (,=08
e p=1225:2

° 17:8m

N
e m=035kg
o g=98135
We get:

A = 0,109 m?

With the formula of the area of a circle, we deduce the value of the radius:

A= m-r?
j;
r= |—
T

0,109

r =

T

r= 0,186m

After completing the parachute, we tested it by throwing it out of a window. By
using the Viana and GraphicalGW apps, we managed to compute its terminal
velocity, which turned out to be 8 m/s. However, the parachute did not provide a
smooth descent, prompting the team to consider a new design that would offer
more stability.

The new design involved a octogonal hemispherical parachute, which formed a
hemisphere when filled with air. The octagonal shape of the parachute provided
greater control, while the hemispherical canopy design helped to distribute air
resistance more uniformly across the parachute. The fabric was made from
sections called gores, which were stitched together to form the complete



hemispherical shape. The more gores used, the closer the shape was to a true
hemisphere, but the more complex the production procedure.

To determine the appropriate size of the new parachute, our teachers assisted us
by utilizing the same equations as the first parachute while adjusting the drag
coefficient. Additional equations and schemas are illustrated in the following
sketches:
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Figure 2: sketches of the hemispherical parachute

In addition to the parachute construction, a vent hole was
incorporated to facilitate the equalization of pressure between
the inside of the satellite and the external atmospheric pressure.

During the testing phase, we discovered that the new parachute
had a terminal velocity of 5 m/s, which fell short of our expectations.
Nevertheless, over the past few weeks, we performed additional
tests and resulted in the development of a promising parachute
that meets the required velocity standard.

I1.3. Electronic design

The electronic design was built around the

CanSat-Pico-Kit, which provided the foundational

structure and included the following components: Figure 3: hemispherical
parachute

Raspherry Pi Pico (@12020 ... 0ooTs@L .éi"'

@

Figure 4: Raspberry-Pi Pico



The Raspberry-Pi Pico microcontroller is the primary component inside the can. It
is connected to the BMP280 Barometric pressure sensor, the RFM69HCW
Transceiver Radio, and the Lithium Polymer Battery.
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Figure 5: Pico Cansat Base board

The development board is the base for the microcontroller, with the Raspberry-Pi
Pico being soldered onto it.
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Figure 6: Pico Cansat Proto board
The prototyping board adds a prototyping aread to the Pico Cansat Base board.
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A 4 Figure 7: FPC ribbon

The ribbon connects the Pico Cansat Base board and the Pico Cansat Proto board.

Figure 8: BMP280 Barometric pressure sensor

The BMP280 Barometric pressure sensor is used to evaluate pressure, altitude
and temperature. It is connected to the Raspberry-Pi Pico microcontroller.



Figure 9: TMP36 Analog temperature sensor

The TMP36 Analog temperature sensor transforms the sensor voltage read on
analog input into an easy-to-read temperature.
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Figure 10: RFM69HCW Transceiver Radio

The RFM69HCW Transceiver Radio is used to transmit the measurements of the
air pressure, the alitude and the temperature. One transceiver is linked to the
Raspberry-Pi Pico microcontroller located inside the can, while the other
transceiver is connected to the Raspberry-Pi Pico at the station.

Figure 11: Lithium Polymer Battery

The Lithium Polymer Battery is connected to the Raspberry Pico microcontroller
inside the can in order to power it during the launch.

Figure 12: PowerBooster 500 charger

The PowerBooster 500 charger is connected to the Lithium Polymer Battery.
serves the purpose of converting the battery power into a usable 5V power

source, while also capable of recharging the battery when the kit is powered via
USB.



To ensure that all the components and devices inside the can are connected
securely and do not interfere with each other, we soldered them together using
cables. To guide us through the assembly process, we referred to the step-by-
step instructions on the MCHobby page. Below is a brief summary of our
assembly process, which includes pictures from the MCHobby page for each step.

Step 1: Soldering the Raspberry Pico

The Raspberry Pico is the brain of our CanSat
module. It will collect and process data from the
sensors and transmit it to our ground station
through a cable antenna and a Yagi-Uda antenna.
Additionally, as a safety measure, it will store the
data on the on-boardflash memory. To connect the
Pico to the base board, we aligned the two using
pins and soldered them together, as depicted in the
picture on the right. After the soldering was

complete, we removed the pins. Figure 13: Soldering the Pico

Step 2: Adding the SparkFun Lipo Charger/Booster

The SparkFun Lipo Charger/Booster is the chosen

power source for our CanSat module, fulfilling the dual

purpose of charging our Lipo battery and providing power _
to all components. To secure the Lipo Charger/Booster to e
our base board, we utilized soldering techniques as

depicted in the image on the right-hand side. Following

this, we placed it to the back of the base board, taking ,
precautions to prevent any inadvertent contact between I3 Y PP S

conducting components. To achieve this, we placed a ' > o 3
foam plate that could withstand high temperatures in

between both components, using hot glue and double- Figure 14: Adding the
sided tape to secure it in place. Lipo Charger/Booster

Step 3: Soldering the RFM69HCW

The RFM69HCW module has been selected as the primary communication
medium between our CanSat module and the ground station. Data collected by
the onboard RFM69HCW will be transmitted trough a cable antenna to the Yagi-
Uda antenna situated at the ground station.

To install the RFM69HCW module, we placed it on the
rear surface of our secondary board and utilized
soldering techniques to attach it to the base board, as
depicted in the image on the left-hand side. The two
boards will be joined together in the coming weeks
using FPC connectors and printed rods. Unfortunately,
these components are not yet available, delaying the
assembly process.

Figure 15: Soldering the
RFM69SHCW
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Step 4: Connecting the BMP280

For our CanSat module, the BMP280 has been (raaeHiacky
designated as the temperature and pressure :
sensor. This device will gather crucial data,
enabling us to monitor temperature and
pressure changes relative to the altitude

of our module.

Qwiic/StemmaqQt
12C(0) bus shared with UEXT.
sda=gp8, scl=gp9

LAY  BMP280
Wired to 12C via
Qwiic connector.

Its integrated Qwiic connector was utilized to
connect the BMP280 to the base board.

Figure 16: Connecting

The final results are illustrated below: the BMP280

Figure 17: front view (I) of
the electronical design

Figure 19: top view of the

\ electronical design

S
M‘
Figure 18: front view (II)
of the electronical design

Step 5: Assembly of the ground station

The ground station consists of a Raspberry Pico connected to a second
RFM69HWC and a Yagi-Uda antenna. To enhance flexibility during testing, we
constructed it on a breadboard. Furthermore, the ground station will be
stationary and connected to a laptop. As a result, there is no requirement for
soldering unless it is handled with care. The only moving part in the setup will be
the Yagi-Uda antenna, which will be directed towards the CanSat module during
flight. The primary purpose of the ground station is to accumulate transmitted
data from the CanSat and store it locally on the computer.

The connections of the different wires )l
and pins are illustrated by the diagram: e

Figure 20: Connections
of the wires and pins
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Step 6: Secondary mission upgrades

Regarding the secondary mission, we have already procured an external GPS
module and a BNOO55 sensor capable of measuring the magnetic field (3 axis),
acceleration (3 axis), angular velocity (3 axis), and gravitational acceleration (3
axis) of our CanSat. Regrettably, we have not been able to incorporate these
components into our board due to different delays with other parts of our
project. Once we have optimized the current build for our primary mission, we
may consider integrating these components if there is sufficient time to proof
test them.

Figure 22: GPS
module

Figure 21:
BNOO55 sensor

As previously mentioned, the ground station is comprised of a Raspberry Pico, a
second RFM69HWC, and a Yagi-Uda antenna. In this discussion, we will focus on
the Yagi-Uda antenna, which was selected for its affordability, ease of
construction, and quick assembly.

Figure 23: Yagi-Uda antenna

To construct the antenna, we conducted extensive research online to determine
the ideal configuration. After evaluating various options, we concluded that
incorporating 6 to 7 elements would provide the most favorable outcomes for our
project. As a result, we opted to utilize seven elements, consisting of five driving
components known as directors, one reflector, and one dipole. The directors
serve as the primary driving elements, working in unison with the reflector to
amplify and concentrate the signal, while the dipole functions as the principal
radiator of the antenna. When selecting the material of the dipole, we chose to
use copper in order to guarantee maximum conductivity and minimize any
potential signal loss.

To determine the ideal length and position of the components, we employed an
online calculation software that aided us in calculating the required frequency of
434.4 MHz.

12



REQUIREMENTS

Freq. [MHz] a3d4.4
Boomlength [m] 0876
Gain [d8d] (approx.) ass
Elements 7
Diameter of parasitic Elements [mm)] 75
Diameter of Baom [mm] 1
Is the boam isalated from parasitics 7 Qyes Ono
SHOW ME T
[ D

DESIGN DATA FOR YOUR YAGI DESIGN DATA FOR YOUR YAGI

hy
1 DLEWU

ot Version 12.01.2014, based on Rethammel

mm, Length : 314 mm
#1:52mm

4344 MHz, (useful from 425.712 to 443 08799993999057)
Wavelength : 881 mm

Rod Diameter : 10 mm

Boom Diameter : 20 mm

342 mm, Length: 311 mm
4 mem

Boom Length © 876 mm

dilambda  : 0.0% {min: 0.002, max.: 0.01)

Dfiambda  : 0028 ( min: 0.01, max.: 0.05 )

Eloments = 7 Director #4 Position : 663 mm , Length : 306 mm
Gain 9.88 dBd (approx.} m

Distance Dir. #3 - Dir, #4 : 173 mn

Reflector Length : 333 mm

Director #5 Position : 856 mm , Length : 303 mm
Reflector Position : 0 mm

Distance Dir. #4 - Dir. #5 : 193 mm

Dipole Pasition - 166 mm Directors | Parasitics are isolated

Please choose an isolater thicker than : 10 mm

Director #1 Position : 218 mm , Length : 314 mm

Figure 24: online calculation software

Once we obtained the measurements, we cut all the components to size and

soldered the dipole to the radio module, thereby connecting the antenna to the
ground station.

Raspberry Pico onboard the CanSat module

Below is our software design for the Raspberry Pico onboard our CanSat module.

from machine import SPI, I2C, Pin, ADC
from bme288 import EME288, BMP238_I2CADDR
from rfmé9 import RFMGS

import time

FREQ = 434.4
ENCRYPTION_KEY = bytes([3,7,7.,4,6,6,6,8,6,5,6,1,7,6,6,5])
NODE_ID = 120

BASESTATION_ID = 1@8

spl = SPI({@, baudrate=59888, polarity=9, phase=8, firstbit=SPI.M5B)
nss = Pin(5, Pin.0OUT, wvalue=True)

rst = Pin(3, Pin.QUT, wvalue=False)

i2c = I2C(8)

r+m = RFMBEI(spi=spi, nss=nss, reset=rst)
rfm.frequency_mhz = FREQ
rfm.encryption_key = (EMCRYPTIOM_KEY)
rfm.node = NODE_ID
rfm.destination = BASESTATION_ID

bmp = BME288(iZc=i2c, address=BMP288_I2CADDR)
baseline = 1818.8

led = Pin(25, Pin.OUT)

13



with open{'Data.txt', 'w') as _file:
_file.write('Counter, Time (s), Temperature (®C}), Pressure (hPa), Altitude (m) \n')

print('Team : SevenToHeaven')
print('Freguency :', rfm.frequency_mhz)
print("Encryption , rfm.encryption_key)
print(NODE_ID : ', NODE_ID)

print(’ TATION_ID:', BASESTATION_ID)
print('* ADER##% ')

print("Counter, Time (s), Temperature (°®C), Pressure (hPa), Altitude (m)")
prinmt(’'**=DATA®**")
counter = 1
ctime = time.time()
while True:
temperature = bmp.raw_values[@]
pressure = bmp.raw_values[l]
altitude = (baseline - pressure)*2.3
msg = "%i |%i |[%6.1F °C |%6.1Ff hPa |%6.1Ff m" % (counter,time.time()-ctime,temperature,pressure,altitude)

led.on()

print{msg)

with open('Data.txt', 'a') as _file:
_file.write({msg + '\n')

rfm.send(bytes(msg, "utf-2"))

led.off()

counter += 1

time.sleep(8.4)

Here are the different steps of our code:

» Import: We import the needed modules, e.g. the modules tied to the
BMP280 and the RFM69HCW.

* Frequency, Encryption and Nodes: We setup our global variables,
including our frequency, and choose an encryption key. Our encryption key
corresponds to the digits of our team’s name converted from a string into
bytes.

= Buses and Pins: We define the buses and pins we refer to in our code.

* RFMG69HCW: We setup the variables tied to the RFM69HCW.

= BMP280: We setup the variables tied to the BMP280.

» Onboard LED: We define the LED pin.

= Main loop: We overwrite the currently saved data and print the given
variables and the header. Afterwards, we initialize the measurements and
measure for each iteration of our loop the temperature, the pressure, the
altitude and add the values to our message. The message is saved to the
flash memory and send to the ground station. After each iteration, we
proceed to the next measurement.

Here is the output of our test run:

Team : SevenToleaven

Frequency : 434.4

Encryption : bytearray(b"\x03\x07\x07\x04\x06\x06\x06 \ 208 \x06 \x05\ =06\ x01\x07\x06\x06\x05")
NCDE ID : 120

BASESTATION ID: 100

\l’\l’\l’HEADER***

Counter, Tims (s), Temperature (°C), Pressure (hPa), Zltituds (m)
\\'\\'\\'DATA***

1 |1 | 24.6 °c | 974.8 hPa | 292.2 m
2 |1 | 24.6 *C | 974.9 hpa | 251.0 m
3|1 | 24.6 °C | 974.8 hPa | 252.0 m
4 |2 | 24.6 °c | 974.9 hPa | 291.5 m
5 12 | 24.6 *C | 974.8 hPa | 291.7 m
€ |3 | 24.6 °C | 974.8 hPa | 292.0 m
7 13 | 24.6 *C | 974.8 hPa | 291.7 m
8 |4 | 24.6 °c | 974.9 hPa | 291.3 m
9 |4 | 24.6 °c | 974.8 hPa | 291.7 m
10 |5 | 24.6 °C | 974.89 hPa | 292.0 m

14



Raspberry Pico included in the ground station

Below is our software design for the Raspberry Pico included in our ground station.

from machine import SPI, Pin
from rfmg9 import RFMB9
import time

FREQ
ENCRYPTION_KEY
NODE_ID

434.4
bytes([3,7,7,4,6,6,6,8,6,5,6,1,7,6,6,51)

1aa

spi
nss
rst

SPI{@, baudrate=588088, polarity=8, phase=8, firstbit=5PI.MSB)
Pin{5, Pin.0QUT, wvalue=True)
Pin{3, Pin.QUT, wvalue=False)

rfm = RFMGE3(spi=spi, nss=nss, reset=rst)

rfm.frequency_mhz = FREQ
rfm.encryption_key = (ENCRYPTION_KEY)
rm.node = NODE_ID

led = Pin(25, Pin.OUT)

with open('Data.txt', 'w') as _file:
_file.write('Counter, Time (s), Temperature (®C), Pressure (hPa), Altitude (m) “n')
print(' Team . SevenToHeaven')
print('Frequency 1, rfm.frequency_mhz)
print('Encryption 1, rfm.encryption_key)
print{ 'NODE_ID : ', NODE_ID)
print{"Waiting for packets...")

while True:

packet = rfm.receive(timeout=0.5)

if packet is None:
pass

else:
led.on()
print("[DATA](len=%1,R55I=%1i)%=" % (len(packet),rfm.last_rssi,packet))
packet_text = str(packet, "ascii")
print("[M5G]", packet_text)
with open('Data.txt', 'a') as _file: _file.write(packet_text + '\n')
led.off()

The software design for the Raspberry Pico included in our ground station is quite
similar to the software design for the Raspberry Pico onboard our CanSat module.
The most notable diffence is the receive command. While our CanSat module sends
the message, our ground station receives the message and displays it.
Furthermore, the messages are saved to the local storage of the ground storage.

Another important part of a CanSat is its recovery system, which enables it to
safely return to Earth after finishing its mission. The recovery system typically
consists of two primary components: a parachute and a recovery beacon. The
parachute decelerates the CanSat's descent, while the recovery beacon aids in
locating the CanSat upon landing. For our project, we have utilized the GPS
module as a recovery beacon, sending a signal to ground stations to assist in the
CanSat's retrieval. Additionally, we have designed our parachute with a red and
white color scheme, enhancing its visibility.

Parachute

Below are the are the illustrations of our ultimate parachute design, created with
the help of Viana software:

15
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Figure 25: position as a function of time,
diagram of the hemispherical parachute
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Figure 26: velocity as a function of time,
diagram of the hemispherical parachute

For more detailed information about the parachute and its evolutionary process,
we recommend reviewing the project design.

Antenna

During our testing of the Yagi-Uda antenna, we observed that the RSSI was
below our expectations, fluctuating between -70 and -50 dBm. This indicated
that the antenna's performance was not optimal and required further
investigations. To tackle this issue, we conducted a thorough review of all the
measurements taken over the past few weeks, with the aim of identifying areas
for improvement to ensure a more stable connection. After examining the
antenna's design and placement, as well as the transmitter and receiver
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modules, we resolved the interference issues, resulting in a promising antenna
for the upcoming launch.

Software and electronic design

To begin with the software design, we acquainted ourselves with the Thonny
integrated development environment and Python programming language by
experimenting with simple code snippets. For instance, we created a calculator
that solves second-degree polynomials. Subsequently, we moved on to installing
MicroPython on our Raspberry-Pi Pico board, which enabled us to access the
board's various pins and experiment with different code snippets. For example,
we tested turning an LED on and off. Afterwards, we tested the programs for the
Raspberry-Pi Pico and its attachments by connecting multiple microcontrollers
and examining whether signals could be sent and received between them. For
the measurements, we simply needed to confirm their plausibility and adjust the
code if necessary.

However, the primary challenges we faced while working on the code included
incorrectly named pins, slow laptops, and defective cables. Despite most of the
shorter and even some of the longer cables not working, this was not specified
as the reason for the code's failure during testing, which forced us to analyse the
entire code and try various techniques to identify the issue. After wasting a lot of
time, we opted to replace the cables, and from that point on, everything went
well.

II. Requirements

To ensure the succes of the project, the CanSat hardware and missions must be
designed to the following requirements and constraints:

Mass/weight

The dimensions of the CanSat components must conform to the standard can
size of 115 mm in length and 66 mm in diameter, with the exception of radio
and GPS antennas that can be installed externally. In the rocket's payload
area, there is typically an additional 45 mm of space available in the axial
direction of the CanSat to accommodate external elements such as the
parachute, equipment for fixing the parachute, and antennas.

The minimum weight requirement for the CanSat, which includes the
parachute, is set at 300 grams. In case it falls short of this requirement,
additional weights such as sand or lead need to be loaded onto it.

Material restrictions

The usage of explosive materials such as projectiles, fireworks, or any other
hazardous substances that are prone to catch fire easily are strictly
prohibited.

Power supply

17



It is mandatory for the CanSat to possess an independent power source, such
as accumulators, batteries, or solar panels. Additionally, the power source
must be easily accessible for replacement or recharging purposes. To ensure
uninterrupted functionality, the battery capacity must be adequate for a
minimum of 4 hours of continuous CanSat operation.

The primary switch of the satellite must be readily accessible.

Recovery sytem

A recovery mechanism, preferably a parachute, is mandatory for the CanSat
to facilitate a safe landing. Furthermore, the materials used for the CanSat's

construction must be brightly colored or have high visibility to enable its
quick and easy recovery after landing.

The parachute must be securely fastened to the CanSat to withstand
significant amounts of force.

For recovery purposes, it is advised to maintain a descent rate of
approximately 10 m/s. However, to ensure safety, the CanSat's descent
speed should not exceed 12 m/s or fall below 5 m/s.

Statics and dynamics

The CanSat must possess the capability to endure an acceleration of up to
20 g.

Cost

The overall cost of the final CanSat design should not surpass 500€, which
includes the expenses for the CanSat kit received during the mentor's
workshop. The budget does not include any ground stations or any additional
non-flying items.

If any sponsorship is received, all the items sponsored must be accurately

stated in the budget, along with their actual market prices.

Mission requirements

The CanSat is required to measure, at the very minimum, the temperature
and air pressure parameters mentioned in the primary mission.

To avoid any radio communication interference with other participating
teams, it is essential to have the flexibility to modify the radio frequency. It
is mandatory for all teams to adhere to the assigned frequency during the
launch campaign.
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While the CanSat is descending, it is compulsory to transmit data both to the
ground station and store it in the CanSat's internal file storage.

IV. Overall progress

The division of work in our team is structured to ensure a successful CanSat
design. Santos Esteban and Quaring Pit are leading the efforts in creating a solid
design for the CanSat, while also focusing on 3D printing. Cagnetta Victoria is
responsible for the parachute, ensuring that it functions effectively and safely.
The informatics aspect of the project is being handled by Licina Ilan and Marques
Daniel, while soldering and testing the electronic design is their additional
responsibility. Picard Noé and Thiel Pol are taking care of the antenna and the
ground station, making sure that the communication aspect of our project is
properly addressed.

However, it is important to note that while each member of our team has a
primary responsibility, we all work together to ensure the success of our project.
Communication is one of our top priorities, and we make sure to share our
progress and problems with each other. By doing so, we are able to leverage
each other's strengths and experiences to come up with the best possible
solution.

We meticulously planned each step of our project, striving to organize everything
in the best possible way to ensure a successful outcome. The project involves
numerous intricate details that demand our utmost attention. We devoted
considerable time to researching and compiling the essential ideas for every
aspect of the project. Additionally, we maintained a sharp focus on the project
timeline and documentation requirements for each mission.

2022-2023 Timeline

Phase 1: Call for projects and team selection

End of registrations November 11t
Announcement of selected teams November 14t
Phase 2: Introductory meetings

Teacher workshop October 20" and 17t

Kick off-meeting on Microsoft Teams November 16"
17:00 to 18:00

Phase 3: CanSat construction and testing

Students YAGI training (optional) January 25%
17:00 to 20:00
15t design report submission January 27t
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Jury feedback on the 1%t design report February 7t

2"d design report submission March 22
Jury feedback on the 2" design report March 24t
Mandatory technical support session March 25t
Drones drop to test & YAGI antenna testing

Final teams’ selection March 30t

Phase 4: Competition
Execution of the launches April 28t
Final reports presentation & awards ceremony April 29t

Phase 5: European Competition for Luxembourg winner

European Launch Campaign June 23 to 30t
Deadline to submit CanSat Final Report to ESA July 31t
IV.3. Budget

Our project was allocated a budget of 500€, and we were fortunate to receive a
CanSat kit that included electronic components. See the appendix for the
detailed bills.

IV.4. Outreach

We established an Instagram account to '% _seven_to_heaven
keep our loved ones and acquaintances

updated on our progress. It proved to be
a remarkable source of motivation for us,
as evidenced by the staggering 30,000
views we garnered from just one video.

Lycée de Gargons Esch/Alzette

Moving forward, we intend to amplify
our reach by showcasing our project on
Uelzechtkanal, a prominent television
broadcaster in Luxembourg, as well as
during our school's Porte Ouverte event.
By doing so, we aspire to reach a diverse
audience from different age groups and
backgrounds and raise awareness about
the European Space Agency's mission.

@B Gefillt thiel_pol und 56 weiteren Personen

_seven_to_heaven Keep on working. Our 3D design is
progressing well.

£0)

®:

#cansat #3ddesign #progress #workinprogress #team
#determination #physics
@_SEVEN_TO_HEAVEN eseroluxembourg Great work guys ! %/
V| _seven_to_heaven @eseroluxembourg |
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V. Scientific results

Unfortunately, we were unable to incorporate the GPS, hence we chose to utilize
an AirTag to facilitate retrieval. Additionally, it helped to determine the vertical
velocity and vertical acceleration by analyzing the height data. The data we
obtained is included in the appendix and has been plotted for analysis:
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Figure 27: graph showing the CanSat’s temperature
throughout the launch
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Figure 28: graph showing the CanSat’s pression
throughout the launch
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Figure 29: graph showing the CanSat’s altitude
throughout the launch
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Figure 30: graph showing the CanSat’s vertical
velocity throughout the launch
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Figure 31: graph showing the CanSat’s vertical
acceleration throughout the launch
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Figure 32: graph showing the CanSat’s vertical
resulting force throughout the launch
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VI. Discussion

Temperature

The illustrated chart depicts the results of our temperature measurements. Upon
analyzing the recorded values, we can notice a significant shift in temperature.
This trend suggests that as the height of the CanSat increases, the temperature
readings decrease proportionally. This observation may be attributed to factors
like changes in atmospheric pressure or decreased insulation. However, the
graph displays a sluggish increase in temperature, which we speculate is due to
the slow response time of the BMP280. By extending the timeframe, we can
observe the temperature returning to the projected levels.

Pressure

Our analysis, accompanied by a corresponding graph, reveals a sharp decline
followed by a gradual increase in pressure. The graph suggests that pressure
rapidly declined during the CanSat's ascent, owing to the application of a
chemical rocket during launch, and gradually increased during descent, due to
the parachute's deployment to decrease velocity. Additionally, it can be observed
that pressure diminishes with altitude. The highest pressure reading of just below
950 hPa was recorded when the CanSat was on the ground before and after
landing. The lowest pressure reading was about 850 hPa when the CanSat briefly
paused before descent. These observations affirm not only the precision of our
measurements and coding throughout the launch procedure but also
demonstrate the parachute's efficacy in decelerating the CanSat.

Altitude

In the beginning of the graph, we observe a sharp rise in altitude, followed by a
gradual decline. This initial height is a result of the rocket launch, which leads to
rapid acceleration. As the rocket stops gaining on height, it eventually reaches a
point where its ascent slows down because of the opening of the rocket and the
deployment of the cans. This causes the altitude to gradually decrease as the
rocket descends towards the ground. The parachute we developed ensures that
the time it takes to reach the ground is reduced. The rocket reached a maximum
altitude of around 1375 meters, and it took approximately 170 seconds for the
satellite to descend to the ground.

Vertical velocity
We obtain the vertical velocity by taking the derivative of the altitude with

respect to time:
dh

AT

Based on our analysis, we noticed a significant rise in the upward velocity of the
can, which was then followed by a gradual decrease. This behavior can be
attributed to the rocket's initial thrust when launching the can, which resulted in
the surge of velocity. However, we also observed a point on the graph where the
velocity started to drop, coinciding with the deployment of the parachute.
Indeed, the reduction in speed is mainly due to the drag force exerted by the
parachute, which was specifically designed to decelerate the can's descent. The
maximum velocity achieved during the launch phase was approximately 95 m/s,
but this was considerably reduced due to the effect of the parachute. Ultimately,
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our data revealed that the can landed with a final velocity of approximately 6
m/s, which was slower compared to the testing phase. We attribute this
reduction in speed to the strong winds present during the launch.

Vertical acceleration
We obtain the vertical acceleration by taking the derivative of the vertical
velocity with respect to time:
dv,

a, = —=
Yoo dt
The acceleration outcome chart reveals notable fluctuations during the initial
stages, which can be explained by the explosive launch of the chemical rocket.
This led to a rapid surge in speed, resulting in significant peaks and dips in the
graph. The propulsion of the rocket produced a maximum vertical acceleration of
14 m/s? during launch. However, as the CanSat approaches its maximum
altitude, the acceleration declined due to the gravitational force acting upon it.

Consequently, as the CanSat separates from the rocket, the vertical acceleration
drops to -14 m/s?, indicating a sudden reduction in the CanSat's velocity caused
by the parachute's deceleration. Once the CanSat reaches a state of equilibrium
between its weight and air resistance, the acceleration value becomes zero.

The minor fluctuations in the chart can be attributed to atmospheric conditions
and the parachute's impact, especially considering the windy weather during
launch day. Furthermore, during the CanSat's descent, the acceleration remained
relatively low due to the drag of the parachute, slowing the CanSat's fall rate.

Vertical resulting force
The CanSat's vertical net force is determined by multiplying its mass with the
vertical acceleration:

F,=m-a,
The force graph is identical to the acceleration graph, but scaled by the
acceleration value. By studying the chart, we can conclude that the CanSat
experiences a maximum force of around 5N during its upward acceleration and a

similar force during its deceleration phase.

VII. Conclusion

In summary, our team is delighted with the outcome of this project, as we were
able to gain valuable insights from the collected data. Additionally, the project
expanded our scientific knowledge in different fields that are not typically
covered in conventional educational settings. Despite facing various challenges,
we worked collaboratively to overcome them and emerged stronger as a team.
We believe that these challenges strengthened our resolve and motivated us to
deliver the best possible results.
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X. Appendix

Raw data
Here are the outcomes of our data collection, which was carried out using the
antenna:
[DATA] (1len=49,RSSI=-88)bytearray(b'4461 | 4946.0 s | 16.3 \xc2\xboC | 876.9 hPa | 1153.2 m')
[MSG] 4461 | 4946.0 s | 16.3 °C | 876.9 hPa | 1153.2 m
[DATA](len=49,RSSI=-85)bytearray(b'4462 | 4947.0 s | 16.3 \xc2\xboC | 869.1 hPa | 1217.9 m')
[MSG] 4462 | 4947.0 s | 16.3 °C | 869.1 hPa | 1217.9 m
[DATA] (1len=49,RSSI=-90)bytearray(b'4463 | 4948.0 s | 16.3 \xc2\xboC | 862.5 hPa | 1272.1 m')
[MSG] 4463 | 4948.0 s | 16.3 °C | 862.5 hPa | 1272.1 m
[DATA](len=49,RSSI=-87)bytearray(b'4464 | 4950.0 s | 16.3 \xc2\xboC | 857.6 hPa | 1312.8 m')
[MSG] 4464 | 4950.0 s | 16.3 °C | 857.6 hPa | 1312.8 m
[DATA](1len=49,RSSI=-94)bytearray(b'4466 | 4952.0 s | 16.3 \xc2\xboC | 851.4 hPa | 1364.1 m')
[MSG] 4466 | 4952.0 s | 16.3 °C | 851.4 hPa | 1364.1 m
[DATA] (1len=49,RSSI=-97)bytearray(b'4467 | 4953.0 s | 16.3 \xc2\xboC | 850.3 hPa | 1373.3 m')
[MSG] 4467 | 4953.0 s | 16.3 °C | 850.3 hPa | 1373.3 m
[DATA](1len=49,RSSI=-91)bytearray(b'4468 | 4954.0 s | 16.3 \xc2\xboC | 850.5 hPa | 1372.4 m')
[MSG] 4468 | 4954.0 s | 16.3 °C | 850.5 hPa | 1372.4 m
[DATA] (1en=49,RSSI=-85)bytearray(b'4469 | 4955.0 s | 16.3 \xc2\xboC | 851.1 hPa | 1367.0 m')
[MSG] 4469 | 4955.0 s | 16.3 °C | 851.1 hPa | 1367.0 m
[DATA](1len=49,RSSI=-88)bytearray(b'4470 | 4956.0 s | 16.3 \xc2\xboC | 851.6 hPa | 1362.6 m')
[MSG] 4470 | 4956.0 s | 16.3 °C | 851.6 hPa | 1362.6 m
[DATA](1len=49,RSSI=-79)bytearray(b'4471 | 4957.0 s | 16.3 \xc2\xboC | 852.5 hPa | 1355.7 m')
[MSG] 4471 | 4957.0 s | 16.3 °C | 852.5 hPa | 1355.7 m
[DATA](1len=49,RSSI=-90)bytearray(b'4472 | 4958.0 s | 16.3 \xc2\xboC | 853.5 hPa | 1347.1 m')
[MSG] 4472 | 4958.0 s | 16.3 °C | 853.5 hPa | 1347.1 m
[DATA](len=49,RSSI=-87)bytearray(b'4473 | 4960.0 s | 16.3 \xc2\xboC | 854.4 hPa | 1339.7 m')
[MSG] 4473 | 4960.0 s | 16.3 °C | 854.4 hPa | 1339.7 m
[DATA](1len=49,RSSI=-84)bytearray(b'4474 | 4961.0 s | 16.2 \xc2\xboC | 855.2 hPa | 1332.9 m')
[MSG] 4474 | 4961.0 s | 16.2 °C | 855.2 hPa | 1332.9 m
[DATA](len=49,RSSI=-79)bytearray(b'4475 | 4962.0 s | 16.2 \xc2\xboC | 856.2 hPa | 1324.4 m")
[MSG] 4475 | 4962.0 s | 16.2 °C | 856.2 hPa | 1324.4 m
[DATA](1len=49,RSSI=-82)bytearray(b'4476 | 4963.0 s | 16.2 \xc2\xboC | 857.1 hPa | 1317.4 m')
[MSG] 4476 | 4963.0 s | 16.2 °C | 857.1 hPa | 1317.4 m
[DATA] (1en=49,RSSI=-93)bytearray(b'4478 | 4965.0 s | 16.2 \xc2\xboC | 858.8 hPa | 1303.3 m')
. S o o a - m
[MSG] 4478 | 4965.0 s | 16.2 °C | 858.8 hPa | 1303.3

Figure 33: results of our data collection realised via antenna
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Below, you will find the outcomes of the data we gathered through the CanSat's
backup mechanism:

Team Package Global time | Time Temperature Pressure Altitude
(s) (s) (°C) (hPa) (m)
SevenToHeaven| 4448 4932 0 16,3 946,8 572,5
SevenToHeaven| 4449 4933 1 16,3 946,8 572,9
SevenToHeaven| 4450 4934 2 16,3 946,8 572,8
SevenToHeaven| 4451 4935 3 16,3 946,8 572,9
SevenToHeaven| 4452 4936 4 16,3 946,8 572,9
SevenToHeaven| 4453 4937 5 16,3 946,8 572,9
SevenToHeaven| 4454 4938 6 16,3 945,4 584,2
SevenToHeaven| 4455 4939 7 16,3 941,0 621,1
SevenToHeaven| 4456 4941 9 16,3 932,4 692,3
SevenToHeaven| 4457 4942 10 16,3 921,2 784,8
SevenToHeaven| 4458 4943 11 16,3 909,4 883,1
SevenToHeaven| 4459 4944 12 16,3 897,6 981,1
SevenToHeaven| 4460 4945 13 16,3 886,6 1072,6
SevenToHeaven| 4461 4946 14 16,3 876,9 1153,2
SevenToHeaven| 4462 4947 15 16,3 869,1 1217,9
SevenToHeaven| 4463 4948 16 16,3 862,5 1272,1
SevenToHeaven| 4464 4950 18 16,3 857,6 1312,8
SevenToHeaven| 4465 4951 19 16,3 853,8 1344,7
SevenToHeaven| 4466 4952 20 16,3 851,4 1364,1
SevenToHeaven| 4467 4953 21 16,3 850,3 1373,3
SevenToHeaven| 4468 4954 22 16,3 850,5 1372,4
SevenToHeaven| 4469 4955 23 16,3 851,1 1367,0
SevenToHeaven| 4470 4956 24 16,3 851,6 1362,6
SevenToHeaven| 4471 4957 25 16,3 852,5 1355,7
SevenToHeaven| 4472 4958 26 16,3 853,5 1347,1
SevenToHeaven| 4473 4960 28 16,3 854,4 1339,7
SevenToHeaven| 4474 4961 29 16,2 855,2 1332,9
SevenToHeaven| 4475 4962 30 16,2 856,2 1324,4
SevenToHeaven| 4476 4963 31 16,2 857,1 1317,4
SevenToHeaven| 4477 4964 32 16,2 858,0 1309,7
SevenToHeaven| 4478 4965 33 16,2 858,8 1303,3
SevenToHeaven| 4479 4966 34 16,2 859,8 1295,1
SevenToHeaven| 4480 4967 35 16,1 860,6 1288,2
SevenToHeaven| 4481 4968 36 16,1 861,5 1280,9
SevenToHeaven| 4482 4969 37 16,1 862,2 1274,5
SevenToHeaven| 4483 4971 39 16,1 863,0 1268,2
SevenToHeaven| 4484 4972 40 16,1 863,7 1262,5
SevenToHeaven| 4485 4973 41 16,1 864,6 1255,0
SevenToHeaven| 4486 4974 42 16,1 865,4 1248,1
SevenToHeaven| 4487 4975 43 16,0 866,3 1240,9
SevenToHeaven| 4488 4976 44 16,0 867,2 1233,4
SevenToHeaven| 4489 4977 45 16,0 868,1 1225,7
SevenToHeaven| 4490 4978 46 15,9 869,0 1218,2
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SevenToHeaven| 4491 4979 47 15,9 870,0 1210,1
SevenToHeaven| 4492 4981 49 15,9 871,0 1201,7
SevenToHeaven| 4493 4982 50 15,8 872,0 1193,8
SevenToHeaven| 4494 4983 51 15,8 872,9 1186,3
SevenToHeaven| 4495 4984 52 15,8 873,8 1178,5
SevenToHeaven| 4496 4985 53 15,7 874,7 1171,4
SevenToHeaven| 4497 4986 54 15,7 875,6 1163,4
SevenToHeaven| 4498 4987 55 15,7 876,6 1155,4
SevenToHeaven| 4499 4988 56 15,6 877,4 1148,7
SevenToHeaven| 4500 4989 57 15,6 878,3 1141,4
SevenToHeaven| 4501 4990 58 15,6 879,3 1132,8
SevenToHeaven| 4502 4992 60 15,5 880,2 1125,4
SevenToHeaven| 4503 4993 61 15,5 881,1 1118,2
SevenToHeaven| 4504 4994 62 15,5 882,0 1110,2
SevenToHeaven| 4505 4995 63 15,5 883,0 1101,8
SevenToHeaven| 4506 4996 64 15,4 883,9 1094,6
SevenToHeaven| 4507 4997 65 15,4 884,9 1086,6
SevenToHeaven| 4508 4998 66 15,3 885,9 1078,5
SevenToHeaven| 4509 4999 67 15,4 886,7 1071,5
SevenToHeaven| 4510 5000 68 15,3 887,6 1064,3
SevenToHeaven| 4511 5002 70 15,3 888,4 1057,1
SevenToHeaven| 4512 5003 71 15,3 889,3 1050,0
SevenToHeaven| 4513 5004 72 15,3 890,3 1041,9
SevenToHeaven| 4514 5005 73 15,3 891,0 1035,7
SevenToHeaven| 4515 5006 74 15,3 891,8 1029,4
SevenToHeaven| 4516 5007 75 15,2 892,4 1023,9
SevenToHeaven| 4517 5008 76 15,2 893,2 1017,3
SevenToHeaven| 4518 5009 77 15,2 893,9 1011,6
SevenToHeaven| 4519 5010 78 15,1 894,5 1006,6
SevenToHeaven| 4520 5012 80 15,1 895,3 1000,2
SevenToHeaven| 4521 5013 81 15,1 896,1 993,8
SevenToHeaven| 4522 5014 82 15,1 896,8 987,4
SevenToHeaven| 4523 5015 83 15,1 897,7 980,3
SevenToHeaven| 4524 5016 84 15,0 898,4 974,3
SevenToHeaven| 4525 5017 85 15,0 899,1 968,2
SevenToHeaven| 4526 5018 86 15,0 899,8 963,1
SevenToHeaven| 4527 5019 87 15,0 900,4 957,5
SevenToHeaven| 4528 5021 89 15,0 901,2 951,0
SevenToHeaven| 4529 5022 90 14,9 902,0 944,8
SevenToHeaven| 4530 5023 91 14,9 902,7 939,1
SevenToHeaven| 4531 5024 92 14,9 903,3 933,5
SevenToHeaven| 4532 5025 93 14,9 904,2 926,1
SevenToHeaven| 4533 5026 94 14,8 905,0 919,4
SevenToHeaven| 4534 5027 95 14,8 905,9 911,9
SevenToHeaven| 4535 5028 96 14,8 906,6 906,5
SevenToHeaven| 4536 5029 97 14,8 907,1 902,1
SevenToHeaven| 4537 5031 99 14,8 908,0 895,2
SevenToHeaven| 4538 5032 100 14,8 908,5 890,3
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SevenToHeaven| 4539 5033 101 14,7 909,2 884,4
SevenToHeaven| 4540 5034 102 14,7 909,8 879,6
SevenToHeaven| 4541 5035 103 14,7 910,4 874,8
SevenToHeaven| 4542 5036 104 14,6 910,9 870,7
SevenToHeaven| 4543 5037 105 14,6 911,5 866,1
SevenToHeaven| 4544 5038 106 14,6 912,0 861,5
SevenToHeaven| 4545 5040 108 14,6 912,7 856,0
SevenToHeaven| 4546 5041 109 14,6 913,2 852,0
SevenToHeaven| 4547 5042 110 14,6 913,8 846,5
SevenToHeaven| 4548 5043 111 14,6 914,7 838,9
SevenToHeaven| 4549 5044 112 14,5 915,5 832,1
SevenToHeaven| 4550 5045 113 14,5 916,2 826,3
SevenToHeaven| 4551 5046 114 14,5 917,1 819,4
SevenToHeaven| 4552 5047 115 14,5 918,0 811,8
SevenToHeaven| 4553 5048 116 14,5 918,8 804,8
SevenToHeaven| 4554 5050 118 14,4 919,7 797,9
SevenToHeaven| 4555 5051 119 14,4 920,4 791,6
SevenToHeaven| 4556 5052 120 14,4 921,2 785,3
SevenToHeaven| 4557 5053 121 14,4 921,8 779,9
SevenToHeaven| 4558 5054 122 14,4 922,5 774,3
SevenToHeaven| 4559 5055 123 14,4 923,3 767,8
SevenToHeaven| 4560 5056 124 14,4 924,0 761,6
SevenToHeaven| 4561 5057 125 14,4 924,8 755,1
SevenToHeaven| 4562 5058 126 14,3 925,5 749,2
SevenToHeaven| 4563 5059 127 14,3 926,3 742,8
SevenToHeaven| 4564 5061 129 14,3 927,1 736,5
SevenToHeaven| 4565 5062 130 14,4 927,8 730,3
SevenToHeaven| 4566 5063 131 14,4 928,6 723,3
SevenToHeaven| 4567 5064 132 14,4 929,5 716,1
SevenToHeaven| 4568 5065 133 14,4 930,4 708,6
SevenToHeaven| 4569 5066 134 14,4 931,2 702,1
SevenToHeaven| 4570 5067 135 14,4 932,1 694,9
SevenToHeaven| 4571 5068 136 14,3 932,8 688,8
SevenToHeaven| 4572 5069 137 14,3 933,7 681,6
SevenToHeaven| 4573 5071 139 14,3 934,4 675,5
SevenToHeaven| 4574 5072 140 14,3 935,1 669,6
SevenToHeaven| 4575 5073 141 14,3 935,7 664,6
SevenToHeaven| 4576 5074 142 14,3 936,4 658,8
SevenToHeaven| 4577 5075 143 14,3 937,2 652,6
SevenToHeaven| 4578 5076 144 14,4 937,7 647,8
SevenToHeaven| 4579 5077 145 14,4 938,4 642,7
SevenToHeaven| 4580 5078 146 14,4 939,0 637,1
SevenToHeaven| 4581 5079 147 14,4 939,7 631,7
SevenToHeaven| 4582 5080 148 14,4 940,3 626,4
SevenToHeaven| 4583 5082 150 14,4 941,2 619,0
SevenToHeaven| 4584 5083 151 14,4 942,1 612,0
SevenToHeaven| 4585 5084 152 14,4 942,9 604,9
SevenToHeaven| 4586 5085 153 14,4 943,8 597,8

28




SevenToHeaven| 4587 5086 154 14,4 944,7 590,0
SevenToHeaven| 4588 5087 155 14,4 945,6 583,0
SevenToHeaven| 4589 5088 156 14,4 946,3 577,0
SevenToHeaven| 4590 5089 157 14,4 947,0 571,0
SevenToHeaven| 4591 5090 158 14,4 947,4 567,6
SevenToHeaven| 4592 5092 160 14,4 947,6 566,5
SevenToHeaven| 4593 5093 161 14,5 947,4 567,4
SevenToHeaven| 4594 5094 162 14,5 947,5 567,2
SevenToHeaven| 4595 5095 163 14,5 947,4 567,3
SevenToHeaven| 4596 5096 164 14,5 947,5 567,0
SevenToHeaven| 4597 5097 165 14,5 947,5 567,0
SevenToHeaven| 4598 5098 166 14,5 947,5 566,8
SevenToHeaven| 4599 5099 167 14,5 947,5 566,8
SevenToHeaven| 4600 5100 168 14,5 947,5 566,9
SevenToHeaven| 4601 5102 170 14,4 947,5 567,1
SevenToHeaven| 4602 5103 171 14,5 947,5 566,9
Bills

These are the project expenses we incurred:
We arrived at a grand total of 1057 euros, which is divided among three groups,
resulting in 352.33 euros for our specific group.
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Rechnung

Zahlungsreferenzrunmer 10FNGY 1VSGvdVarviATp
Verkaufl von anbuiliswsdanzishangwuycuxiangangsi

Rechnungsdaturn
ILieferdatiam 26.01.2023
Rechnungsnummer DS-ASE-INV-LU-2023-221174
JONATHAN MENGOZZI Zahbetrag e

2, PLACE LEON JOUHAUX
ESCH-5UR-ALZETTE, 4155
L

Usnsatrsieuer erkldnt durch Amazon Senices Ewope Sarl.

LISHOME. LLM 2547 148
U ungarsn Kundensendos 2u kontakiberen, besuche www amaron de’cantact-us
Rechnungsadressea Lieferadresse Verkauft von
Jonathan Mengezs Jonathan Mengazzi anhuiliewsdanzshangwuyouxiangangsi
2, place Léan Jouhaux 2, place Léon Jauhaus yorgheiayuaniaqiCl SdangBid
Esch-sur-Alzetie. 4155 Esch-sur-Alzelte, 4155 b, gaoxingu, anhui, 230000
L Ly =]
Bestellinformationan
Bessbelidatum 25.01.2023
Bastelinummsr 306-T615444-2001115
Rechnungsdetails
Beschrebung Menge Siickpreis  USL % Shickpreis ZPwischensumme
{mhne U5 [inkl. LISL) {inkl. LISE)
Reinigungsschwamm Ersatzschwanmm Industrial Schadmme Latkal 1 S03€  16% 583 € 583€
Ltschwamm for Litstaanen Resnigungadraht Serubber Litschwammehen
Lifaiben-Reirigungsschwamm fir Werkbinke und Werkstaiten 30PCS |
BOSNVTWEEY
Wersandkozien 0,00 & 0,00& 0.00€
Gesamtpreis 583 €
USt. % Zwisthentumme st
[ohne LUSL)
18% 503& 080 €
LISt Gesamt 5036 0.80€
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JONATHAM MEMGOZZ
2, PLACE LEON JOUHALX
ESCH-SUR-ALZETTE, 4155

Rechnung

Zahlungsreferenznummer 1ejREShx0GEIWInRNKT
Werkauft von Shenzhen Lvbangyuan E-commence Co., Lid

Rechnungsdatum

Lieferdatum 27.01.2023
Rechnungsnummer DS-ASE-INV-LU-2023-237005
Zahbetrag 1267 €

Lu
Umi Kundi wice 2u ke en, besuche waw amazon.deicontac-us
Rechnungsadrasse Lieferadresse
Jonathan Mengozzi Jorathan Mengozzi

2, place Léon Jouhaux
Eschesur-Alzefie, 4155
Ly

Bestellinformationen

Bestelldatum
Bestelinummer

Rechnungsdetails

Beschreibung

2, place Léon Jouhaux
Esch-sur-Alzette, 4155

06-5074060-7117928

Abma Cord 2mm Paracord Schndre 100% Nylon Seil mit 1 Strangen Type | 1

Fallschirmschnur | BOBZMESL KO

Versandkasten

Urreatzsbeuer addad durch Amaron Sesvices Evrope S.arl.

UStIDNr. LU18647148

Werkauft van

Shenzhen Lvbangyuan E-commesce Co., Lid
Manshanqu Xiljiedao Xinwuounmgqu 57dang 401
Shenzhen, Guangdang, 518000

Ly CH

Menge Sthckpreis  USE % Stiickpre:s Zwischersumme
{ohne LISL) (irkl. LISt} {inkl U21.)
10892€ 168% 1287 € 1267 €
000 € LO0E 0,00 €
Gesamtpreis 12,67 €
LSt % Zwischensumme USt.

{ohne LISL)
168% 10,82 € 1,75€
U2t Gesamt 10,92 € 1,75€

Saite 1 won 1
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JOMNATHAN MENGOZZ]

2, PLACE LEON JOUHAUX
ESCH-SUR-ALZETTE, 4155
Ly

Rechnung

Zahlungsreferenznummes xytDF EaVPLamYUITndv
Werkauft wan Wu han pin sheng ke ji you xian gong =i

Rechnungsdatum

Lieferdatum 168.02.2023
Rechnungsnummer DS-ASE-INV-LL-2023-422115
Zahbetrag TABE

Urresatzstewer akdad durch Amaron Services Evrope S.arl.

UStIDNr. LU1SE4T148
Lim un=snen Kundenssrvice zu kontaklisren, besuche waw amazon delcontact-us
Rechnungsadresse Lieferadresse Verkauft von
Jorathan Mengozzi Jarathan Mengozzi 'Wu han pin sheng ke ji you xan gong =i
2, place Léon Jouhaux 2, place Léon Jouhaux zhongnaniupe minzhulubeiTEShao
Esch-sur-Alzesie, 4155 Esch-sur-Alzetie, 4155 nanguoyuegangguan 1 Tosng 1 1shi
LU Ly wu han shi, wuchanggu, hu bei sheng, 430000
CH
Bestellinformationen
Bestelldatum 16.02.2023
Bestellnummer ADE-TT17AT4-2843529
Rechnungsdetails
Beschreibung Menge Stockpreis  USE % Stiickpres Zwischersumme
(chne LISL) (imkl. LISL) {inkl U21.)
10 Stiicke 900M-T-| Kupder Base bleifreie galvanisch Eisen und Nickel BBRE 16% TABE 708 €
austauschbar Litkolben Tipps Niedrigtemperatur Lotstation Werkzeug Farm
| | BOTAEDMACE
Versandkasten 0,00 € DODE 0,00 €
Gesamtpreis TO8€
USt % Zwischersumme USt.
(ohne LISL)
16% BBBE 1,10 €
U2t Gesamt BBBE 1,10 €

Saite 1 von 1
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JOMNATHAN MENGOZZ]

2, PLACE LEON JOUHAUX
ESCH-SUR-ALZETTE, 4155
Ly

Um Kund wice zu ke klieren, besuche waw. amazon. delcontact-us

Rechnungsadresse
Jorathan Mengozzi

Lieferadresse
Janathan Mengozzi

2, place Léon Jouhaux 2, place Léon Jouhaux
Esch-sur-Alzefie, 4155 Eschesur-Alzetie, 4155
Ly Ly

Bestellinformationen

Bestelldatum 18.02. 2023
Bestellnummer A06-02B8605-7 248308

Rechnungsdetails

Beschreibung

Jumper Kabel Kit Breadboard Jumper Wires Make zu Male 14 Verschiedens
Langen Sortiert mit Kunstsioffbax 580 Stick | BIBPF2W1RF

Versandosten

Rechnung

Zahlungsreferenznummes R 1wZ 6V I0IKWE TaH Wi
Verkauft won XinYuShi QiMei KefiYoukian GongSi

Rechnungsdatum

Lieferdatum 20.02.2023
Rechnungsnummer DS-ASE-INV-LL-2023-241794
Zahbetrag BETE

Ursatzrsteuesr akdad durch Amaron Services Evrope S.arl.

USt-IDNr. LU18647148

Werkauft von

XinYuShi OiMei KeYouXian Gong3i
GaoXinkaiFaOu DongXinglu 2003
HuaYanghianHua11-200ong132Hao
XinYuShi, JiangXiSheng, 338000

CH

Sinckpreis  USE % Stiickpres Zwischersumme

{ohne LISL) {nkL LISt} {inkd LIS1.)

TATE 168% BATE 8,67 €

0,00 € obaoE 0,00 €
Gesamtpreis BETE
LSt % Zwischersumme Ust.

fobne LUSL)
16% TATE 1,20€
TATE 1,20€

Saite 1 von 1
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Rechnung

Zahlungsreferenznummer 2gkjsHDAH4QDznTycnRi

erkauft von Hunan xitao dianzi shangwu youxian gongsi

Rechnungsdatum
ILieferdatum 28.03.2023

Rechnungsnummer DS-ASE-INV-LU-2023-T30257
JONATHAN MENGOZZI

2, PLACE LEON JOUHALUX
ESCH-SUR-ALZETTE, 4155
LU

Zahlbetrag 973€

Umszatzsteuer erkldrt durch Amazon Services Europe S.arl.

USt-IDNr. LU18647145
| 1
Um unseren Kundenservice zu kontaktieren, besuche warw amazon defcontact-us
Rechnungsadresse Lieferadresse Verkauft von
Jonathan Mengozzi Jonathan Mengozzi Human xitao dianzi shangwu youxian gongsi
2, place Léon Jouhaux 2, place Léon Jouhaux yueyangshiyueyanglougu wulipailuguocjidasha
Esch-sur-Alzette, 4155 E=sch-sur-Alzette, 4155 {yuanwulimingdi)1703=shi{gaoshanposhegubawangge)
LU LU Humansheng, China, 414000
CN
Bestellinformationen
Bestelldatum 25.03.2023
Eestellnummer 306-5847259-3492365
Rechnungsdetails
Beschreibung Menge Stlckpreis USt % Stickpreis Zwischensumme
(ohne USt) (inkl. USt) (inkl. USt)
Létzinn, Bleifreies Lot mit Kolophonium Kern {Sn8% Ag0, 3 Cud,7/0,8mm, 50g) 1 839 € 16% a73€ 973€
| BOTZ7JQ45X
‘ersandkosten 0,00 € 0,00€ 0,00 €
Gesamitpreis 973€
Ust % Zwischensumme Ust
(chne USL)
16% 8,39 € 134€
USt. Gesamt 833 € 134€

Seite 1 von 1
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Rechnung

Zahlungsreferenznummer 1c8etcws724iDJilJGTx

‘Verkauft von Wu han jian fen wang lue ke ji you xian gong si

Rechnungsdatum
ILieferdatum 28.03.2023
Rechnungsnummer DS-ASE-INV-LU-2023-779471
JONATHAN MENGOZZ| Zahlbetrag 701€

2, PLACE LEON JOUHAUX
ESCH-SUR-ALZETTE, 4155

Lu
— |
Umsatzsteuer erkldrt durch Amazon Services Europe S.arl.
USt-IDNr. LU19647143
| E— 1
Um unseren Kundenservice zu kontaktieren, besuche www.amazon defcontact-us
Rechnungsadresse Lieferadresse Verkauft von
Jonathan Mengezzi Jonathan Mengozzi ‘Wu han jian fen wang luo ke ji you xian gong si
2, place Léon Jouhaux 2, place Léon Jouhaux lumoluzhongguodizhidaxuedongermen
Esch-sur-Alzette, 4155 Esch-sur-Alzetis, 4155 Zhubacokeyandalou7lou7 01shigiyoubangzhongchuangkongjian15%hac
LU LU ‘Wu han =hi, Hengshangu, Hu bei sheng, 430070
CN
Bestellinformationen
Bestelldatum 28.03.2023
Bestellnummer 306-1413622-9687504
Rechnungsdetails
EBeschreibung Menge Stickpreis USt % Stlckpreis Zwischensumme
(ohne USt.) {inkl. USt.) (inkl. USt)
10 Stiicke 900M-T-| Kupfer Base bleifreie galvanisch Eisen und Nickel 1 6,04 € 16% T01€ T01€
austauschbar Litkelben Tipps Niedrigtemperatur Latstation Werkzeug Form
1| BOT46DM4CS
Versandkesten 0,00€ 000€ 0,00€
Gesamtpreis 7,01€
U5t % Zwischensumme Ust
{chne USt)
16% 6,04 € 097 €
USt Gesamt 6,04 € 0,97 €

Seite 1 von 1
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amazongde

JONATHAN MENGOZZI

2, PLACE LEON JOUHAUX
ESCH-SUR-ALZETTE, 4155
Lu

Rechnung

Zahlungsreferenznummer 1j00Kh4sdy2R7TY JgiNX4
Verkauft von Amazon EU Sarl

USt-IDNr. LU20260743

Rechnungsdatum

ILieferdatum

Rechnungsnummer

Zahlbetrag

Um unseren Kundenservice zu kontaktieren, besuche www.amazon defcontact-us

Rechnungsadresse
Jonathan Mengozzi

2, place Léon Jouhaux
Esch-sur-Alzette, 4155
Lu

Bestellinformationen

Bestelldatum 05 April 2023

Lieferadresse
Jonathan Mengozzi

2, placs Léon Jouhaux
Esch-sur-Alzetie, 4155
LU

Bestellnummer 306-3461643-9389159

Rechnungsdetails

Beschreibung

Becks Plastilin E100492 Knete, Weiss, 1000 g
JULHW

Versandkosten

Verkauft von

05 April 2023
LUZJREVAEUI
565 €

Amazon EU SaArl

38 avenue Jehn F. Kennedy
L-1855

Luxemburg

USt-IDNr. LU20260743

Menge Stiickpreis
{ohne U5t)

1 487€
0,00€

Gesamtpreis

USt %

16%

U5t Gesamt

USt %

16%

Stickpreis Zwischensumme
{inkl. USt) (inkl. USt.)
565€ BES €
000€ 0,00€
5,65 €

Zwischensumme USt

(chne USL)
487 € 0,786 €
48T € 078 €

Seite 1 von 1
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JONATHAN MENGOZZ|
2, PLACE LEON JOUHAUX
ESCH-SUR-ALZETTE, 4155

LU

Um unseren Kundenservice zu kontaktieren, besuche waww.amazon de/contact-us

Rechnungsadresse
Jonathan Mengozzi

2, place Léon Jouhaux
Esch-sur-Alzette, 4155

Lieferadresse
Jonathan Mengozzi

2, placs Léon Jouhaux
Esch-sur-&lzetis, 4155

LU LU

Bestellinformationen

Bestelidatum 05.04.2023

Bestellnummer 306-3846975-9906723

Rechnungsdetails

Eeschreibung

Abma Cord Paracord 2mm Nylon Seil Paracord 100 Schnidre mit 1

Kern-Strangen Type | Survival Fallschirm Schnur - Max. 45kg (1001bs) |

BOE2ZMEELKQ

MBELKQ

Versandkosten

Umsatzsteusr erklrt durch Amazon im Lief

Gesamtpreis

USt Gesamt

USt-IDNr.

Rechnung

Zahlungsreferenznummer 1j1eks0VA22T10pzAluX

Verkauft von Shenzhen Lvbangyuan E-commerce Co., Lid

Rechnungsdatum

ILieferdatum 05.04.2023
Rechnungsnummer DS-ASE-INV-LU-2023-855897
Zahlbetrag 12,67 €

Umsatzsteuer erkldrt durch Amazon Services Europe S.arl.

LU19647 145
I

Verkauft von

Shenzhen Lvbangyuan E-commerce Co., Lid
Manshangu Xilijiedao Xinwucunxigu 57dong 401
Shenzhen, Guangdong, 515000

CN

Stickpreis USt % Stickpreis Zwischensumme
(ohne USt) (inkl. USt) (inkl. USt)
10,92 € 16% 1267€ 1267€
0,00€ 000€ 0,00€
12,67 €

USt % Zwischensumme USst

{ohne USE)

16% 10,92 € 1,75 €
10,82 € 175€

Seite 1 von 1
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JONATHAN MENGOZZI

2, PLACE LEON JOUHAUX
ESCH-SUR-ALZETTE, 4155
LU

Rechnung

Zahlungsreferenznummer mmwUL7aDrrivridGms4

Verkauft von shenzhenshi yuhaiteng keji youxiangongsi

Rechnungsdatum
ILieferdatum 05.04.2023

Rechnungsnummer DS-ASE-INV-LU-2023-854751
Zahlbetrag 2924€

Um unseren Kundenservice zu kontaktieren, besuche waww.amazon. defcontact-us

Rechnungsadresse Lieferadresse
Jonathan Mengeozzi Jonathan Mengozzi

2, place Léon Jouhaux 2, place Léon Jouhaux
Esch-sur-Alzette, 4155 Esch-sur-Alzette, 4155
LU LU

Bestellinformationen

Bestelidatum 04.04 2023
Bestellnummer 306-5852131-2306754

Rechnungsdetails

Beschreibung

Yuhtech Kugellager Kugeln, 580 Pcs Edelstahl Metallkugeln Stahlkugeln
Kugeliager aus Edelstahl fir Fahrrad Rad Ersatzteile | BOBISVSS45

Versandkosten

|
Umszatzsteuer erkldrt durch Amazon Services Europe S.arl.
USt-IDNr. LU19647145
| E———— 1
Verkauft von

shenzhenshi yuhaiteng keji youxiangongsi
baililu 8hao xinyi yulonghaoyuan 2dong C zuo 2420
longgangqu bantianjiedao

Shenzhen, lemggangqu bantianjiedao, Guangdeng,

518129
CN
Menge Stickpreis USt % Stickpreis Zwizchensumme
{ohne USt) {inkl. USt) (inkl. USt.)
2 12,60 € 16% 1462 € 2924 €
0,00 € 0,00 € 0,00 €
Gesamtpreis 29,24 €
USt % Zwischensumme Ust
(ohne USt)
16% 2520 € 404€
USt. Gesamt 2520€ 404€

Seite 1von 1
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Facture

Payé
Référence de paiement 18rGtOjLTgohEpuOMzli

Vendu par Discount Fabrics LTD

Date de la facture/Date de la

livraison 16.02.2023

GERSON RODRIGUES Numéro de a facture DS-ASE-INV-LU-2023-420300

43, RUE JEAN PESCHONG Total & payer 3644

BASCHARAGE, 4938

LU

TVA déclarée par Amazon Services Europe S.arl.
TVA Import-055
Veuillez contacter le Service Client en visitant le lien suivant: www.amazon fricontact-us
Adresse de facturation Adresse de livraison Vendu par
Gerson Rodrigues Gerson Rodrigues Discount Fabrics LTD
43, rue Jean Peschong 43, rue Jean Peschong 27
Bascharage, 4938 Bascharage, 4938 Broxburn Close
LU Lu Leicester, Leicestershire, LE4 TPS
GB
Informations de la commande
Date de la commande 16.02.2023
MNuméro de la commande 171-6561462-5969915
Détails de la facture
Description Qte Prix Unitaire Taux TVA Prix Unitaire Total
HT TTC TTC

Tissu imperméable en nylon indéchirable tisse teint, résistant aux 1 301€ 16 % 349¢ 349¢
déchirures, 150 cm de large (rouge, demi-métre) | BOBNBZPDS59
ASIN: BOBMBZPDE9
Tissu imperméable en nylon indéchirable tissé teint résistant aux déchirures 1 38T€ 16 % 449¢€ 449 €
150 cm de large (rouge, métre complet) | BOBNCKX4NL
ASIN: BOBMCKX4NL
Tissu imperméable en nylon indéchirable tissé teint résistant aux déchirures 2 38T€ 16 % 449¢€ 8,98 €

150 cm de large (blanc, métre complet) | BOBNCTTES1
ASIN: BOBMCTTES1

Produits expédiés 3 partir de - Royaume-Uni

Nos prix das équipemeants électriques et Slectroniques incuent MNéco-participation, conformément 3 [article L. 544-10-2 du code de lenvironnement.
LU-BIO-04

ue John F. Kennedy, L.
s license number: 10041

TWA déclarée par Amazon dans le pays de livraison

Page 1de 2
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Description

Facture

Numéro de la facture DS-ASE-INV-LU-2023-420300

ate Prix Unitaire
HT
Tissu imperméable en nylon indéchirable tissé teint résistant aux déchirures 1 38TE
150 cm de large (cerise, métre complet) | BOBNCTS 1M
ASIN: BOEN 1NJ
Livraison 1294 €
Facture Total
Taux TVA
16 %
Total
Produits expédié: tir de : Royaume-Un
Nos pnx des equipements élactr ques et electronsques incduent leco-participation conformément 3 l'artiche L. 54 du code de environnement

Taux TVA

16 %

Prix Unitaire Total
TTC TTC
4498 4492
1400¢€ 1499¢
36,44 €
Total HT TVA
3143€ 501€
3143€ 501¢

Page 2 de 2
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Facture

Payé
Référence de paiement 32tQWO0KdGQgnoMROJGKD

Vendu par Discount Fabrics LTD

Date de la facture/Date de la

livraison 31.03.2023
GERSON RODRIGUES Numéro de la facture DS-ASE-INV-LU-2023-807025
43, RUE JEAN PESCHONG TotaapaYes 5091¢€

BASCHARAGE, 4938
Lu

TVA déclarée par Amazon Services Europe S.arl.

TVA Import-055
Veuillez contacter le Service Client en visitant le lien suivant: www_amazon fricontact-us
Adresse de facturation Adresse de livraison Vendu par
Gerson Rodrigues Jonathan Mengozzi Dizcount Fabrics LTD
43, rue Jean Peschong 2, Place Léon Jouhaux 27
Bascharage, 4938 Esch-sur-Alzette, Esch-sur-Alzette, 4155 Broxburn Close
LU Lu Leicester, Leicestershire, LE4 TPS
GB
Informations de la commande
Date de la commande 30.03.2023
Numéro de la commande 403-5474707-6230722
Détails de la facture
Description ate Prix Unitaire Taux TVA Prix Unitaire Total
HT TTC TTC
Tissu en nylon indéchirable imperméable et résistant aux déchirures - 150 1 387€ 16 % 449€ 449€
cm de large - Jaune, au métre enfier | BOBNDEL4NK
ASIN: BOBNDSLANK
Tissu imperméable en nylon indéchirable tissé teint résistant aux déchirures 1 387€ 16 % 449¢€ 449¢€
150 cm de large (cerise, métre complet) | BOBNCTS1MJ
ASIN: BOBNCTS1INJ
Tissu imperméable en nylon indéchirable tissé teint résistant aux déchirures 2 387€ 16 % 449€ 8,98 €
150 cm de large (rouge, métre complet) | BOBNCKX4MNL
ASIN: BOBNCKX4NL
s expédiés
Nos prix des équipements électriques et &lectroniques induent Méco-participation, conformément 3 l'article L. 541-10-2 du code de l'environnement.

LU-BIO-D4

uxembo

rumber LLI4S647148

Page 1de 2
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Description

Tissu imperméable en nylon indéchirable et résistant aux déchirures 150 cm

de large (orange, métre complet) | BOBNC3C338

Tissu imperméable en nylon indéchirable tissé teint résistant aux déchirures
150 cm de large (blanc, métre complet) | BOBNCTTES1
ASIN: BOBNCTTES1

Tissu imperméable en nylon indéchirable et résistant aux déchirures 150 cm
de large (vert citron, métre complet) | BOBNCXT13F
ASIN: BOBNCXT13F

Livraizon

Qe

Prix Unitaire
HT

387€

387¢€

387€

1291¢€

Facture Total

Total

artir de - Royaume-Uni
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Numéro de la facture DS-ASE-INV-LU-2023-807025
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. FACTURE
- 23/02/2023
#FW-231050
Adresse de livraison Adresse de facturation
Gerson Rodrigues Gerson Rodrigues
MEA CULPA 43, rue Jean Peschong
RUE DE LA RESISTANCE 1 4933 Bascharage
4842 BASCHARAGE Luxembourg
Luxembourg
691104226
Numéro de facture Date de facturation Réf. de commande Date de commande
#FW. 231050 23022023 42350 1IDEHN2I
Référence Produit Taux de  Prix unitaire Quantité Total
taxe (HT) (HT)
ADF-GP5-PASS-  Antenne GPS passive uFL - gain 2dBi 17 % 526 € 3 15,78 €
ANT-uFL
GPS-ANT- Antenne GPS externe - Taoglas - 26 dBi 17 % 225TE 3 67,71 €
TADGLAS
IMU-SD0F- BMWOOS5S - 8-DOF Absolute Orientation IMU 17 % 3760 € 3 112,80 €
BMOOS5-BRE
PBOOST-1000-  PowerBoost 1000 Chargeur - SparkFun 17 % 19,85 € 1 19,95 €
CHG-EFPARKFUN
Détail des Taux de taxe Prix de base Taxe totale Total produits 216,24 €
tanes
Frais de livraison 6,00 €
Produits 17.000 % 216,24 € 36,76 €
Total (HT) 22224 €
Livraison 17.000 % 6,00 € 1,02 €
Taxe totale ITTHE
Moyon de palemont Baiement VISA 280,02 € Total 260,02 €
Transporteur Mondial Relay
MICHadstyy - Ve S Rasplary P Anduine, DDROID, Adalnil - Ches di ke Cibaime, 3 - 1490 Wakioo - Belgaui

Poood Lo il biliioc, @

el O NoUS, SO b

Till. - +32 408033330
TWA BEDS 3 615 264 - APM Mivildi - IBAN BE41 0017 0820 2010 - BIC GEEABEER
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#® [iL NEBBEY

FACTURE

HEW-231051
Adresse de livraison Adresse de facturation
Gerson Rodrigues Gerson Rodrigues
MEA CULPA 43, rue Jean Peschong
RUE DE LA RESISTANCE 1 4933 Bascharage
4842 BASCHARAGE Luxembourg
Luxembourg
691104226
Numéro de facture Date de facturation Réf. de commande Date de commande
EFW-231051 23022023 42352 TEOH2023
Référence Produit Taux de  Prix unitaire Quantité Total
taxe {(HT) (HT)
IT-CANSAT- Kit CANSAT avec Raspberry-Pi Pico 17 % 90,75 € 1 89,75 €
PICO-KIT (MicroPythan)
Détail des Taux de taxe Prix de base Taxe totale Total produits 09,75 &
taxes Frais de livraison 6,00 &
Produits 17.000 % 90,75 € 16,96 €
Total (HT) 105,75 €
Livraison 17.000 % 6.00 € 1,02 €
Taxe totale 17,98 €
Moyon de palemont Baiement VISA 123,796 Total 123,73 €
Transporteur Mondial Relay

MCHabty - Ve S Raspiamy Pl Arduine, ODADID, Adarul - Clos de la Gibeme, 3 - 1490 Walerion - Belgiaue
P (0wl GESHINCE, Maiei o8 NS conleir

Till. - +32 408033330

TWA BEDS S 615 264 - APM Mivalis - IBAN EE41 0017 0620 8010 - BIC GEEABEER
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# FIE HDBBY

(Ex

Adresse de livraison Adresse de facturation

Jonathan Mengozzi Jonathan Mengozzi

2, Place Léon Jouhaux 2, Place Léon Jouhaux

4155 Esch-sur-Alzette 4155 Esch-sur-Alzette

Luxembourg Luxembourg

+352621134675 +352621134675

Numéro de facture Date de facturation Réf. de commande Date de commande
#PW-231446 24/03/2023 42781 19/03/2023
Référence Produit Taux de  Prix unitaire Quantité Total
taxe (HT) (HT)

IT-CANSAT- Kit CANSAT avec Raspberry-Pi Pico 17 % 9975 € 1 9975 €

PICO-KIT (MicroPython)

Détail des Taux de taxe Prix de base Taxe totale Total produits 9975 €
taxes

Frais de livraison 6,00 €

Produits 17.000 % 99,75 € 16,96 €
Total (HT) 105,75 €

Livraison 17.000 % 6,00 € 1,02€
Taxe totale 17,98 €
Moyen de paiement Paiement VISA 12373 € Total 123,73 €

Transporteur Mondial Relay

MCHobby - Vente de Raspbemy Pi, Arduino, ODROID, Adafruit - Cles de la Gibeme, 3 - 1410 Waterloo - Belgique
Pour toute assistance, merci de nous contacter
Tal - +32 408928320
TWA BEDS33.615.264 - RPM Nivelles - IBAN BE41 0017 0822 B310 - BIC GEEABEEE

46




rLANGLITZ Metalle GmbH - Si

L

WA LanNnGcGuiTZ

METALLE

q 6 - 43493 Wetlringen
Falls verzogen, bite Anschrftenbenchiigungskane mit Angabe der
Kundennumemer 270623 zuick.

Herr Gerson Rodrigues
43, rue Jean Peschong
4938 Bascharage
Luxemburg

* Profile » Rohre * Stangen * Bleche * Platten

* Aluminium ¢ Edelstahl » Messing * Bronze

LANGLITZ Metalle GmbH

Siemensweg 6
48493 Wettringen

Tel: +49 (0) 2557 92 96 363
Fax: +49 (0) 2557 92 96 365
Web: www.alu-messing-shop.de
E-Mail: info@alu-messing-shop.de
Bank: Commerzbank

BIC: COBADEFFXXX

IBAN: DE69403400300220350300

Registernummer: HRB 10351
Registergericht:  Amtsgericht Steinfurt
Steuernummer:  311/5870/2354

USt-IdNr.: DEB815150624
Rechnungs-Nr: 22R142719
Rech nung Ext. Nr.: 65058
Seite: 1 von 1 Datum: 25.11.2022
Kunden-Nr: 270623
Pos Menge Art. Nr. Bezeichnung Gesamt MwSt  E-Preis Gesamt
(Netto) (Brutto)
1 3 LM-17152-004 Anzahl- 3 - Kupfer Rundstange 5 3595 17% 11,98 42 06
mm || Lange: 1000mm | Material:
LM-17152-004 |
Produktionskosten: 3x 0,22 €
ArtNr: 0ST0005
2 1 Versand 17,09 17% 17,09 20,00
Gesamtpreis Netto 53,04 EUR
MwSt. 17,00% 9,02 EUR
Gesamtpreis Brutto 62,06 EUR
Zahlung (PayPal-Plus) vom 21.11.2022 62,06 EUR
offener Betrag 0,00 EUR
Lieferung Datum LieferNr

Tracking-ID: 45106281470

25.11.2022 22A-43677-001

Tel.: +352691104226

Europa - GLS 1,20-2,00 m
Wir bedanken uns far Ihren Auftrag und das in uns gesetzte Vertrauen.

"Lieferdatum entspricht dem Rechnungsdatum”
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