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1. INTRODUCTION

What is a CanSat?

A CanSat is a simulation of a real satellite, integrated within the volume and shape of a soft drinks can.
The challenge for the students is to fit all the major subsystems found in a satellite, such as power,
sensors and a communication system, into this minimal volume. The CanSat is then launched by a
rocket, or dropped from a platform, drone or captive balloon. Then its mission begins. This involves
carrying out a scientific experiment, achieving a safe landing, and analysing the data collected.

Educational value of the CanSat project

Through the CanSat project, the participating student teams experience all the phases of a real space
project, from selecting the mission objectives, designing their CanSat, integrating the components,
testing the system, preparing for launch, and analysing the scientific data obtained. Throughout this
process the students:

* learn by doing,

« get acquainted with the enquiry-based methodology that is typical of real-life scientific and technical
professions,

» acquire and/or reinforce fundamental Technology, Physics, and programming curricular concepts,

« understand the importance of coordination and teamwork,

« enhance their communication skills.

Miscellaneous

CRI1°2019 will be held at the same time with the International Competition in Rocket Modeling (under
FAI) and National CanSat/Rocketry Competition for the primary and secondary school students. Serbia
has traditionally hosted International Rocket Modeling Competitions, European and World
Championships.

It can be stated, as an interesting historical fact, that Serbia has organized the first World Championship
in Rocket Modeling nearly 50 years ago.
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Serbia is small and extremely rich country by nature. Since that the country is located at an excellent
intersection of roads in Europe, Serbia has excellent connections with other parts of the world,
especially with Asia and Africa. Serbia is not an EU country and therefore has a flexible VISA regime
with most countries in the world. Also, the cost of living is much lower than the costs in the EU
countries and belongs to the lowest in Europe. Transportation/travel to Serbia is very affordable and the
country does not have certain aggravating circumstances for entering the country due to migrant’s
crisis. Come to Serbia and feel like at home.

2. PROJECT PHASES
The 2019 CanSat/Rocketry International Competition (CR1©2019) consists of 3 phases:

1. Phase 1 — Preparation of the CR1°2019 launch campaign
2. Phase 2 — CRI®2019 launch campaign
3. Phase 3 — Post-launch campaign activities

Student team eligibility conditions

In order for a student team to be accepted in the International competition the following conditions
have to be fulfilled:

1)

Each team must have 3 members, respecting one of the following conditions:

* All 3 team members are students enrolled full-time in a University or similar Higher educational
institution.

« 2 team members are students enrolled full-time in a University or similar Higher educational
institution and 1 team member is their Professor/Mentor. (RECOMMENDED)

2.)
Elementary and secondary education students cannot participate in this competition.

Phase 1 - Preparation of the CR1€2019 launch campaign

All the teams participating in the CR12019 launch campaign will have to carry out technical work on
their CanSats, applying the procedures used in the typical lifecycle of a real space project, which are:

* Selection of mission objectives;

* Definition of technical requirements necessary to achieve these objectives;

* Design of hardware and software;

* Design of ground station/ground telecommunication system,;

* Integration and testing of the CanSat before the International launch campaign starts.
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Phase 2 - CRI“2019 launch campaign

The highlight of the CRI®2019 is the launch campaign, taking place from 4 to 6 October 2019. The
launch campaign will be realized at the airport “Veliki Radinci” in two stages. In first stage all teams’
CanSats will be released from the Balloon to conduct their missions, and land on the ground to be
recovered by the teams. In second stage the CanSats of the finalists will be launched by a rocket. The
CanSats will then separate from the rocket, conduct their missions, and land on the ground to be
recovered by the teams. The teams’ CanSats must be flight-ready in time for the launch campaign.

A Jury of experts will be nominated by CSPD to evaluate the teams and their work. The Jury will select
the winning teams based on the criteria listed in Chapter 4.

Outline of the launch campaign:

Day 1 /4™ October Teams arrive
Day 2 / 5™ October Presentation of projects to the Jury at the working site
10:00 AM First technical inspection of CanSats
Realization of the first stage (Balloon)
Day 3 /6™ October Realization of the second stage/FINALE (Rocket)
09:00 AM Presentation of results / Prizes ceremony
Closing
Teams depart

Phase 3 — Post-launch campaign activities

After the launch campaign ALL teams will be requested to prepare and submit their CanSat Report
(CR). The report should be limited to a maximum of 10 pages and must summarize the work done
before, during, and after the launch campaign, with a special focus on the results obtained (data
analysis etc.). All reports then will be published by CSPD to the international community.

The CanSat Report (CR) has to be submitted to CSPD at cspd.office@gmail.com by 1% November
2019, 22:00 CET, stating the name of the team and of the document submitted in the subject line (e.g.
“TeamName_CanSat Report”). The document should be sent in a pdf format, using the following file
name format: TeamName_CanSat Report.pdf

The form of the Report is defined by the each team independently (free form).

Page 3 of 9



3. MISSION OVERVIEW

The CRI®2019 is designed to simulate all aspects of a real satellite mission, including design,
development, testing, launch, operations, and data analysis, by means of teamwork.

3.1 The rocket launch
The rockets for the second stage (finale) of the launch campaign will be provided by the CSPD.

The rocket would deploy its parachute at apogee, together with the CanSat. Just after the apogee (0-2
seconds later), the CanSat would separate from the rocket and make separate parachute descent.
Recovery of the CanSat cannot be guaranteed.

3.2 Primary and secondary CanSat missions

1. Primary mission
The team must build a CanSat and program it to accomplish the following compulsory primary
mission:

To measure, after release and during descent, the following parameters:

* Air temperature

* Air humidity

and transmit these data as telemetry to the ground station at least once every 2 seconds.

During the post-flight analysis, it must be possible for the team to analyse the data obtained and display
it in graphs.

2. Secondary mission

The secondary mission of the CanSat must be design of the deployer for CanSat releasing from the
Balloon. Given that the use of Balloons for the first stage of the launch campaign's realization is
envisaged, teams must by themselves make deployers for their own CanSat's dropping. This is a
simulation of the use of a real deployer in orbit, ie the goal is to get acquainted with this necessary
segment for the realization of a real mission in orbit. Technical requirements of the deployer are listed
in Chapter 3.4.

3.3 CansSat technical requirements
The CanSat hardware and mission must be designed following these requirements and constraints:

la. All the components of the CanSat must fit inside a standard soft drinks can (115 mm height and 66
mm diameter), with the exception of the parachute. Radio antennas and GPS antennas can be mounted
externally on the top or bottom of the can, depending on the design, but not on the sides.

2a. The antennas, transducers and other elements of the CanSat cannot extend beyond the can’s
diameter until it has left the launch vehicle.

3a. The mass of the CanSat must be between a minimum of 300 grams and a maximum of 350 grams.
CanSats that are lighter must take additional ballast with them to reach the 300 grams minimum mass
limit required.
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4a. Explosives, detonators, pyrotechnics, and inflammable or dangerous materials are strictly
forbidden. All materials used must be safe for the personnel, the equipment, and the environment. In
case of doubt by CSPD, Material Safety Data Sheets (MSDS) may be requested from the teams.

5a. The CanSat must be powered by a battery. It must be possible for the systems to remain switched on
for four continuous hours.

6a. The battery must be easily accessible in case it has to be replaced/recharged.
7a. The CanSat must have main power switch.
8a. Inclusion of a positioning system for retrieval (beeper, radio beacon, GPS, etc.) is recommended.

9a. The CanSat must have a recovery system (a parachute), capable of being reused after launch. It is
recommended to use bright coloured fabric, which will facilitate recovery of the CanSat after landing.

10a. CanSat must have 3 parachutes attached. The opening of the parachutes will also be scoring. The
strength of the parachute must be tested to ensure that the system will operate nominally.

11a. For recovery reasons, a maximum flight time of 120 seconds is recommended.

12a. A descent rate between 8 and 11 m/s is recommended for recovery reasons. However, the CanSat’s
descent speed must not be lower than 6 m/s or higher than 12 m/s for safety reasons.

13a. The CanSat must be able to withstand an acceleration of up to 20 g.

14a. It is recommended that teams pay attention to the design of the CanSat in terms of hardware
integration and interconnection, so the radio frequency can be easily modified if necessary.

15a. The CanSat must be flight-ready upon arrival at the launch campaign.

3.4 CanSat Balloon deployer technical requirements

1b. The design decision of the deployer is on every team.

2b. The open hatch for releasing the CanSat from the deployer must be remotely controlled.

3b. The upper side of the deployer must have hook for connection with a Balloon.

4b. Every CanSat must have main switch which enables/disables its power.

5b. The main switch must disable power of CanSat inside deployer (ie. the all power of the CanSat
must be turned OFF when CanSat is in deployer). After CanSat deploying the main switch must
immediately turn ON power to CanSat.

6b. During rocket launch the CanSat power can be turned ON (ie. the rule 5b. does not apply).

7b. Maximum dimensions are: 200 mm height and 80mm diameter (with the exception of the hook and
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releasing mechanism).

8b. Maximum mass is: 350 grams.

3.5 Meeting the requirements for the Launch Campaign

To verify that the CanSats are suitable for launch, a technical inspection will take place at the beginning
of CRI®2019 Launch Campaign. The way the requirements are evaluated is as follows:

* Requirements la, 2a, 3a, 7a, 10a, 15a, 2b, 3b, 4b, 5b, 7b and 8b will be evaluated on site by a
specially appointed CanSat technical team. Teams that don’t pass some requirements during evaluation
will only be permitted one second chance to amend the issues, in order to meet all the requirements. In
case of failing at the second chance, the team will be considered not to have achieved flight status and
their CanSat won’t be approved for launch.
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4. EVALUATION AND SCORING
4.1 The Jury

The Jury, appointed by CSPD, will be comprised of CanSat experts, education experts, or engineers
and scientists who will evaluate the teams’ performances during ‘Phase 2 — CRI®2019 launch
campaign’. The Jury members will score the teams during the launch campaign and announce the
results from their scoring after the FINALE.

The Jury will typically have 3-5 members, and their fields of expertise can vary from science to
engineering or education. The Jury board is usually comprised of:

* Space science/engineering expert(s)
* [T/Electronics expert(s)

* Education expert(s)

* Radio communication expert(s)

* Rocketry expert(s)

4.2 Scoring
Performance in the following areas will be evaluated:

A. Technical achievement

The Jury will take into account how the teams obtained the results, how reliable and robust the CanSat
was, visual appearance and how the CanSat performed. Innovative aspects of the project will be judged
(e.g. the tools selected and the hardware/software used).

The aspects evaluated will be:

* Mission’s technical complexity: The CanSat’s technical level, understanding of the technical concepts
and the originality of the engineering aspects of the mission.

* Performance of the Primary mission: The CanSat’s technical performance in terms of deployment and
data collection for the Primary Mission. Number of parachutes opening.

* Performance of the Secondary mission: The Deployer's technical performance in terms of
deployment. Number of parachutes opening.

B. Scientific value

The scientific value of the teams’ missions and the teams’ scientific skills will be evaluated. This
includes the scientific relevance of the mission, the quality of the technical reporting (both written and
oral) and the team’s scientific understanding that will be assessed from the team’s ability to analyse and
interpret results appropriately.

The aspects evaluated will be:

* Scientific relevance: Assessment of whether measurements are done with a clear and well founded
scientific purpose, the extent to which the CanSat is used in an original way and if the data collection is
appropriate for reaching the objective.

* Scientific understanding: Level of understanding of the scientific principles that underlie the project.
* Technical reporting.
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C. Professional competencies
The Jury will assess the team’s collaboration and coordination, adaptability and communication skills.

The aspects evaluated will be:

» Teamwork: Collaborative effort of the team in order to complete the tasks in the most effective and
efficient way.

+ Adaptability: Attitude towards continual improvement and ability to adapt to new conditions.
* Communication: Oral presentation skills, the ability to provide a captivating presentation.

D. Outreach

The team will be rewarded with additional points based on explanation: How the project is
communicated to the university and the local community, taking into account web pages, blogs,
presentations, promotional material, media coverage etc.

4.3 Marking scheme

The overall balance between the items to be evaluated is as follows:

Technical achievement 35%
Scientific value 35%
Professional competencies 20%
Outreach 10%

TOTAL 100%

4.4 Prizes
« 1% Prize
« 2" Prize
« 39 Prize

The following rule will apply:
* A team can’t receive more than one prize.
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5. LOCATION OF COMPETITION

Airport “Veliki Radinci” (Airfield “Veliki Radinci” / SMC) 45.0378° N, 19.6625° E

https://www.google.rs/maps/place/Airfield+\eliki+Radinci+(SMC),+Veliki+Radinci/ @45.0382655,19.
6527049,15z/data=!3m1!4b114m5!3m4!11s0x475ba662d7edaff7:0xeb6824a83ad0c7e8!8m213d45.0378
19314d19.6624886

6. PARTICIPATION FEES

Basic fees:
130€/participant = 390€/team
(payment via PayPal to CSPD)

Additional fees:

Transportation costs to Serbia must be covered by participants/teams.

If participants/teams come by plane, the transportation from Airport “Nikola Tesla” to accommodation
place and vice versa will be covered by CSPD.

Accommodation and meals costs must be covered by participants/teams. With the exception of the
lunch meals on 5™ and 6™ October on the Airport “Veliki Radinci” that will be covered by CSPD.

7. SUPPORTERS AND CO-ORGANIZERS

* Aero Club “Sremska Mitrovica”;

* Provincial Secretariat for Higher Education and Scientific Research
(Government of the Autonomous Province of Vojvodina);

» Aeronautical Union of Serbia;

8. APPLICATION AND DEADLINE FOR APPLICATION

Please apply via email: cspd.office@gmail.com
Deadline: 15™ May 2019

9. CONTACT

Committee for Space Programme Development (CSPD)
Republic of Serbia

Autonomous Province of Vojvodina

21000 Novi Sad

Cirila i Metodija 130

Email: cspd.office@gmail.com

Telephone: +381658616339
http://2comnet.info/komsat/en/
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