Technical Regulations
Airbus Sloshing Rocket Workshop 2026

10/12/2025

EUROAVIA




Airbus Sloshing Rocket Workshop 2026 Technical Regulations

Table of Contents

L 1) € feTo [ 8 e {0 o [P PP PP PPPI 3
LIPS B = = To =1 o 1 U] o Lo I P PP PP 3
1.2 Competition Background .......c.ouiiiniiiiiiiiie e e e e e e e e 3

2  TeChniCal REQUITEMENTS. ...ttt et ee e e e e e et e reeneanans 5
b I = 01V <1 o3 - | KN 5
2.2  Launch MechaniSm .....cciiiiiiiiiiiiiiiiiiiiiii e 6
2.3  ControlMeChaniSIM .. c.iuiiiiiiiiiii e eaee 7
2.4  Electronics and Additional TEChNOLOZY ...cuvvniniiiniiiiiiiiiee e 7
2.5 Materials @nd COSt....cuuiiuiiiiiiiiii e e 8
2.6 FLght PerfOormanCe. . ... ittt ee e e s e e ea e e ananns 9

3 ComMPEtItION MarkiNg. ..o ie it ee et et e et e st e ea e eanananns 10
3.1 Conceptual Design REPOIT ...cuiviniiiiiiiii et e e e e e e 10
3.2 FINal DeSigN REPOI . ettt rr e et ee ettt e e eaeasesaeaeaerenensnsnsnses 11
3.3 BillOf MaterialS....cueiuiiiiiiiii e 11
34 FINAlS. e 12

4 Organisation and SChEAULE.......uiiieiie e e e e 13
o I 1 £ ol o o F= =T O o 11 1= [ 13
4.2  SeCON Phase [ONliNE] ..ttt e e e ae e e e e eaens 13
4.3 Third Phase [IN PerSON]...ciiiiiiiiiiiiiiii it rr e te et e e eeasaeasaeaeaesesnsnsnens 13

FaY o] o 1= o Lo | b 15
A. 211 1N TeT=1¢-To] o)V NS OO PP PP 15
B. Altimeter SPeCIfiCatioN .....cv.iiiie e 15

EUROAVIA



Airbus Sloshing Rocket Workshop 2026 Technical Regulations

1 Introduction

1.1 Background

Modelling the behaviour of sloshing liquids is of significantinterestin various fields of the
Aerospace industry.

In aircraft design, the study of fuel movementin tanks is of paramountimportance for the
design of the fuel management control system, the evaluation of the handling
characteristics of the aircraft and ultimately the assessment of the structural integrity of
the containment structure [1].

For modern satellites, the design is often driven towards lightweight structures, high
pointing accuracy and long-life expectations. These canresultin a large proportion of the
overall weight being allocated to the liquid propellant. Therefore, the movement of the
liquid fuel within its containers can significantly affect the dynamics of these systems,
during in-orbit controlled manoeuvres and atmospheric gust encounters in the launch
phase [1].

1.2 Competition Background

The Airbus Sloshing Rocket Workshop 2026 is a hybrid competition (online and physical)
in which teams are required to design a low-cost reusable rocket which is destabilised
by the movement of water stored in an unpressurised tank.

e The rocket design shall incorporate mechanisms to manage the dynamic forces
introduced by the sloshing water to maximise its range, time of flight, and liquid
payload capacity.

e The controlling mechanism can be designed based on passive and/or active
means and its performance is a key aspect of the design.

This challenge aims to simulate the conditions experienced by real world aerospace
vehicles containing liquid propellant such as satellites or next generation aircrafts.

Participants will first be provided with a series of lectures focused on the mathematics
and physics behind the sloshing and design of rockets. This will include topics such as
aerodynamics, propulsion, and more.

The overall objective of the competition is to design, build, and test the vector and
stabilisation system of a rocket with your team. The description and justifications for the
design are to be presented inthe format of two design reports: a conceptual designreport
and a final design report.
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All teams will submit a Conceptual Design Report detailing the conceptual design
process undergone after completing the first round of the Speaker Series.

The deadline of the Conceptual Design Reportis the 31st of March 2026 at 12:00 UTC.

The twenty (20) teams that scored the highest on the Conceptual Design Report will
advance to the next phase of the competition to submit a Final Design Report after the
second round of the Speaker Series.

The deadline of the Final Design Report is the 14th of June 2026 at 12:00 UTC.

A minimum of five (5) of the highest scoring teams from this round will advance to the
final round from the 17th — 23rd August 2026. In this stage, the teams would meet with a
Jury panel to discuss their design proposals and defend their reports in a 45-minute
design review (30 minutes presentation, 15 minutes Q&A). These teams will also be given
the opportunity to manufacture and launch their rockets, to measure the flight
performance of each design.
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2 Technical Requirements

The vector design must conform to the requirements outlined in this document.

2.1 Physical

2.1.1 Thevector’s maximum length shall not exceed 1.5 m
2.1.2 The vector’s maximum wingspan shall not exceed 2.25 m

2.1.3 The launch angle will be 85 degrees, an offset of 5 degrees from vertical, with a
tolerance of +/- 3 degrees. Measurement devices will be used to check compliance with
this rule, and a penalty will be applied if compliance is failed.

2.1.4 The primary structure of the vector shall be formed of readily available items
forming two or more water tanks: 1 unpressurised tank and 1 or more pressurised

tank(s)

2.1.5 The unpressurised tank shall contain a minimum of 500ml of water. The sloshing
tank must contain a volume of 50% water and 50% air to generate sloshing loads. The fill
level at 50% volume must be clearly marked to facilitate easy visualisation for the judges.
The minimum cross sectional area should not be less than 50% of the maximum cross
sectional area. The maximum cross sectional area is determined by the maximum area
enclosed by the outer perimeter (i.e. a cylinder with a diameter of d will have the same
cross sectional area as a hollow cylindrical tank with an outer diameter of d).

(This rule applies individually to each XYZ axis. You must satisfy this requirement in all
axes (i.e. min(Ax) > 0.5 max(Ax) AND min(Ay) > 0.5 max(Ay) AND min(Az) > 0.5 max(Az))

2.1.6 The pressurised tank(s) shall only contain water at ambient temperature for
propulsion. Only these pressurised tanks will be allowed for propulsion, they will launch
with the rocket and can only be discarded once airborne. The tanks will be checked to
ensure they can be pressurised to the desired amount before launch.

2.1.7 The total mass of the propellant (water) must be no greater than the mass of the
sloshing liquid.

2.1.8 Thetotal weight at take-off shall not exceed 5 kg when filled with liquid (maximum
take-off weight).

2.1.9 Teams will be given the opportunity to launch their rockets up to three (3) times
during the finals. As a result, a rocket design that is recoverable and reusable is heavily
recommended.

EUROAVIA



Airbus Sloshing Rocket Workshop 2026 Technical Regulations

2.1.10 Teams will be allocated strict 30-minute Launch Windows on a first-come first-
serve basis. This window includes setup, pressurization, and launch time. If the rocket is
not airborne by the end of this window, the attempt is forfeited. If the team aborts the
launch after pressurization begins, it will still be counted as one the 3 allowed launches.
Teams must declare their attempt as a Test Launch or Scoring Launch prior to
pressurization.

2.1.11 The judges would like to stress the importance of approaching the challenge with
a flexible and creative mind, meaning that arrangement of the tanks does not have to
conform to a traditional rocket shape. Teams are not only warmly encouraged to
consider aircraft concepts benefits and drawbacks, being also expected to include anin-
depth investigative analysis in the introduction to the technical report about ideas and
research in other disciplines that aviation should take inspiration from.

2.2 Launch Mechanism

2.2.1 Thevector mustbe launched vertically at a pressure less than 10 atmospheres [or
147 psi].

2.2.2 The rocket design shall incorporate means of pressurising the propulsion tanks
with air. The design should present how the tanks would be pressurised and
depressurised from a safe distance. Teams may be asked to display this during finals.

2.2.3 Only air is permitted as an inflation gas and no propellant other than water at
ambient temperature is permitted. This forbids the use of propellers, propulsive gas,
engines and lighter than air gases such as helium.

2.2.4 The ratio of air-to-water inside the propulsion tank(s) (not the payload tank) is
customisable and should be exploited to optimise the performance of the vehicle.

2.2.5 Thevector must be capable of being launched from a minimum of 5m away. Note
that finalist teams may be asked to launch from further away depending on safety
regulations of the site.

2.2.6 Allrockets must utilise a standardized Rectus Type 26 Quick Coupler male fitting
for the pressurization interface. Teams must demonstrate that their internal plumbing is
pressure-rated through at least one simulation/modelling. Every team must do a
pressure test prior to launch to demonstrate safety. A unified compressor interface
design will be provided by the organizers.

2.2.7 Teams must record their flight from a designated post provided by organizers to
ensure consistent video verification of altitude and flight time.
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2.3 Control Mechanism

The design shallincorporate means of controlling the descent of the vectorto counteract
the destabilising motion of the sloshing liquid. Details of how the sloshing liquid
behaviour has been predicted and justification for the embodied solution shall be
provided as part of the design submission. This could be achieved by using passive or
active means or a combination of both:

2.3.1 Passive Control: e.g., baffles. Any single baffle’s largest cross-section area
inside the tank cannot cover more than 50% of the cross-sectional area of the inner walls
of the tank.

(The baffle area should not cover more than 50% of the tank inner cross sectional area at
any point along the axis. This rule is applied individually on each XYZ axis and must be
satisfied in all axes (i.e. max(baffleAx) < 0.5min(tankAx) AND max(baffleAy) <
0.5min(tankAy) AND max(baffleAz) < 0.5min(tankAz)).

To verify compliance with the 50% blockage rule, the Final Desigh Report shall include
a specifically dimensioned CAD cross-section figure taken at the point of maximum
blockage of the tank. This diagram must clearly show the covered vs. not covered
surface area and be accompanied by the dimensions and calculation of the largest baffle
coverage percentage of the inner tank’s cross section to show design’s validity.
Ambiguous designs without these clear specifications will be rejected.

2.3.2 Active Control: e.g. control surfaces.

2.3.3 Teams must present their sloshing and propulsion tanks to the judges for volume
verification before they are permanently attached or integrated into the rocket fuselage.
Judges may mark or seal the tanks after verification to prevent alteration.

2.3.4 Please note that while there are no restrictions on the transparency of the
sloshing tank material, teams may be required to demonstrate compliance of the
sloshing tank with the regulations at judges’ discretion. This may include but is not
limited to cutting open the sloshing tank after the launches at the final event.

2.4 Electronics and Additional Technology

2.4.1 Analtimeterwill be provided to the teams during the finals in order to measure the
maximum altitude achieved during flight. The specifications for the model of altimeter
used for the competition can be found in Appendix B.

2.4.2 Teams will not be given the altimeter in advance but will instead desigh a
mounting location for it. The altimeter will then be given to teams prior to launch. The
mounting and zeroing of the device will be monitored by judges to ensure accurate use.

EUROAVIA



Airbus Sloshing Rocket Workshop 2026 Technical Regulations

2.4.3 The specific location of mounting is up to the discretion of the team. Note that the
altimeter operates using air pressure sensors and therefore if placed inside the rocket
(eg. inthe section of the vector opposite to the nozzle), at least three evenly spaced 3mm
square or round vent holes must be drilled to allow for a reading of the atmospheric
pressure. It is recommended that the placement of these holes avoid high or low
pressure areas. Note that if the altimeter does not have adequate airflow, a lower altitude
reading will be shown.

2.4.4 The design of the vector should include solutions to maintain the altimeter fixed
to its position and reduce the risk of the damaging or loss of the equipment. It is
mandatory to design a water-resistant housing for the altimeter.

2.4.5 The altimeter must be mounted in a location that measures static pressure and is
protected from impact.

2.4.6 The altimeter itself must not be altered, taped, or modified in any way. Al
mounting mechanisms must grip the altimeter housing without obstructing the
manufacturer's vent holes or applying adhesive directly to the device.

2.4.7 A 25% penalty will be applied if the team is responsible for the loss or damage of
the altimeter, for failing to meet the mounting requirements, or for causing altimeter
readings to be inaccurate, null, or unretrievable due to the reasons mentioned above.

2.5 Materials and Cost

2.5.1 The total cost of the vector must not exceed €500, including estimates for
materials used for the vector (including 3D printing filaments), delivery of the materials
to the manufacturing place, and consumables used during design and manufacturing. A
bill of materials and cost breakdown is required as part of the design submission.

2.5.2 Thevectordesign shall notrely on COTS (Commercial off-the-shelf) items costing
more than €300. Cost efficient solutions will be awarded more points.

2.5.3 Any pre-existing materials or parts brought from home (e.g., zip ties, screws, 3D
printed parts) must be listed in the BoM at a standardized Fair Market Value or original
purchase price to ensure fair budget tracking.

2.5.4 Teams will not be allowed to bring pre-made pieces or any parts from outside the
stated items in the Bill of Materials into the final stage of the competition. All items listed
below will be provided by the organising party, and any items used not mentioned will not
be allowed.
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Altimeter

Compression Coupling - Rectus Type 26 Quick Coupler

2.5.5 TheFinalsare an Assembly Phase which should be utilized primarily for assembly,
integration, and repair. Teams are highly encouraged to bring pre-manufactured sub-
assemblies (3D printed parts, pre-cut fuselage sections) produced priorto the event. The
host facility will provide access to common manufacturing tools, including 3D printers,
metal cutters, and standard workshop equipment. However, due to time constraints,
equipment availability cannot be guaranteed. Teams relying on on-site manufacturing
may risk significant delays which may impact their launching schedule.

2.5.6 The On-site Design Review will take place within the first three days, prior to any
assembly activities. Teams must present their tanks for volume verification and internal
pressure plumbing before launch.

2.5.7 The manufacturing or fabrication of custom tools (e.g., hot wire cutters,
improvised jigs) on-site is strictly prohibited due to safety regulations. Teams must
bring/request all necessary standard hand tools or pre-manufactured jigs. If a custom
toolis required, it must be declared in the BoM and manufactured prior to arrival. Failure
to do so in advance will result in a penalty.

2.5.8 Sharing of materials between teams and/or taking materials from another source
during the competition is also strictly prohibited. A penalty will be applied if this is found
to be violated.

2.6 Flight Performance

2.6.1 Flight performance marking will be based on the following parameters:

e Distance covered horizontally.
e Altitude reached.

e Totalflight time.

e Payload mass/TOW.

2.6.2 The scoring formula is as follows:

Payload (Kg)

M — . . 2 . 2 .
Flight Score = (\/ Horizontal Distance (m)?2 + Altitude (m)2 + Time (s)) X Takeoff Weight (KD
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3 Competition Marking

The 2026 Airbus Sloshing Rocket Workshop will include two submissions: a Conceptual
Design Report and a Final Designh Report. All teams who wish to take part in the
competition will submit a Conceptual Design Report after the completion of the first
round of the Speaker Sessions.

The reports will then be scored with feedback and teams will be selected to move onto
the next stage of the competition. Selected teams will participate in the second round of
the Speaker Sessions and will write a Final Design Report, similar in style to the previous
year's primary report.

Qualification for the finals is based on the scoring of the Final Design Report. The overall
competition winner will be decided based on the two report scores, the flight
performance during the competition, and the panel feedback on the design review at
finals.

3.1 Conceptual Design Report

The Conceptual Design Report will be a document of maximum 2000 words (without
appendix), showcasing the conceptualisation of multiple ideas in the preliminary stages
of the team’s design process.

Teams will need to put together a requirements scheme, a selection of designs they
believe could be feasible for their final product, and utilise their reasoning skills to decide
on a preliminary design concept they believe should move forward.
This concept does not actually need to end up being the final design used later on, but
any changes will require a justification in the Final Design Report.

Contents of the Conceptual Design Report can and should be reused in the Final Design
Report as teams see fit. Teams are highly encouraged to use feedback from the
Conceptual Design Report to improve their scoring on the final submission.

More information regarding the requirements of the Conceptual Design Report will be
released prior to the first set of webinars.

Please note that teams that are selected to the second phase may be required to
implement design changes at the judges’ discretion, should there be any design features
non-compliant with the technical regulations.
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3.2 Final Design Report

The Final Design Report will be a document with a main body of maximum 40 pages (from
Introduction to Conclusion) using the following format: A4 size, 1 inch margins, minimum
11pt, Georgia or Times New Roman font, single-spaced. The count does not include:
front page, index, references, table of content, list of figures or appendix). All text,
calculations, figures, and tables to be marked should be in the main body of the report.
Supporting or additional material should go into the Appendix Marks will not be given to
the Appendix section. Penalties will be applied at a rate of 3% of the full mark per
page exceeding this limit.

The report shall detail the process the team underwent to achieve their final design. This
will include the contents of the Conceptual Design Report, a detailed design
investigation, and Verification and Validation of the selected design. Teams are also
required to provide evidence of any analysis or physical testing performed to assess the
safety of the rocket.

This assessment of safety using analysis or physical testing is required to move forward
to the final phase of the competition. A template will be provided to aid in the team’s
general risk assessment. Please note that teams may be required to implement design
changes at the judges’ discretion, should there be any design features posing a
significant safety risk to the participants.

More information regarding the requirements of the Final Design Report will be released
prior to the second set of webinars.

3.3 Bill of Materials

The Bill of Materials document will be submitted alongside the Final Design Report and
evaluated in the Final Stage. This submission consists of a list of materials and tools
needed for the manufacturing and testing of the vector. This document should include
the materials, consumables, and costs of each component (in euros).

3.3.1 Teams are responsible for ensuring all items are sourceable and must include a
15% buffer within the €500 budget limit to account for price fluctuations and supplier
variations.

3.3.2 The teams are responsible for checking the internet links are working and up to
date. Organizers will not procure items with broken links, vague descriptions, or
incorrect information. It is recommended to add up to three link options to avoid issues
while ordering.

3.3.3 The BoM must include a Logistics category accounting for the shipping/logistics
or checked-luggage costs required to transport pre-manufactured assemblies.
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3.3.4 If an issue arises due to the organizer’s error, then the organizers must rectify
immediately, and the corresponding team will not be penalized.

As mentioned above in section 2.5 Materials and Costs, the Bill of Materials and the
contents listed will be the sole materials allowed to build the vector. No other materials
will be allowed during the competition.

More information regarding the Bill of Materials will be released with the Final Design
Report guidelines.

3.4 Finals

A minimum of five (5) teams will be selected to participate in an in-person competition
consisting of a 45-minute design review presentation to a panel of judges and a launch
where the flight performance of the rockets will be assessed. More information about the
finals as well as the scoring used will be released closer to the date of the finals.

This year’s competition will be hosted in Rzeszow, Poland.

EUROAVIA



Airbus Sloshing Rocket Workshop 2026 Technical Regulations

4 Organisation and schedule

Participating teams will consist of between two (2) and six (6) members, being reserved
forundergraduate students enrolled in a university at the moment of the application. The
event is open to bachelor's and master’s degree students pursuing a BSc, MSc, BEng,
MEng, or equivalent degree qualifications.

The overall event will consist of three phases: two online and one in person.

4.1 First Phase [Online]

For the first online phase, teams will attend a series of webinars and submit a
Conceptual Design Report. This first phase will take place between February and April
2026.

e Webinars will take place after registration in mid February and the beginning of
April. The specific dates will be communicated to the teams.

e The Conceptual Design Report submission is to be completed by all teams taking
part in the competition and should incorporate lessons learned not only from
literature but also from the webinars.

e Reports and additional documents will be submitted before 31st March 2026.

e The selected teams will be announced before 17th April 2026.

4.2 Secon Phase [Online]

The twenty (20) teams selected from the first phase will refine their design process from
the first phase and attend a series of additional webinars. A Final Design Report
deliverable will be submitted to evaluate the work done for selection to the final stage.
This phase will take place between April and June 2026.

e The second set of webinars will take place between early April and June. The
specific dates will be communicated to the teams.

e Reports and additional documents will be submitted before 14th June 2026.

e The selected teams for the finals will be announced before 30th June 2026.

4.3 Third Phase [In Person]

The final phase will consist of an in person 7-day event (accounting for arrivals and
departures). A minimum of five (5) of the highest scoring teams, selected from their
performance in the first two phases, will work in person on their proposals and defend
their reports to a panel of judges.
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The event this year will take place in Rzeszow, Poland from the 17th to the 23rd of
August 2026.
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Appendix

A.Bibliography

[1] F. Gambioli und A. G. Malan, "Fuel Load in Large Civil Airplanes" in International
Forum on Aeroelasticity and Structural Dynamics, Como - Italy, 2017.

[2] Estes Rockets. (2023). Estes® Altimeter - Estes Rockets. [online] Available at:
https://estesrockets.com/products/altimeter?srsltid=AfmBOooWOiqgV5FbONhGZjbPs
bw AOEvoXaFSVa-iucz4wb-rkgOK-CwR.

B.Altimeter Specification

The altimeter provided for the competition will be the Estes® Altimeter (Figure 1). The
specifications are shown in Table 1. It is capable of reading altitudes up to 9999ft
(8000m), with a sampling accuracy of 1 foot below 3300 feet.

More information can be found in the official instructions, including specifics on vent

holes and an example of an installation method. Note that the way that the altimeter has
been installed in the instructions is the recommended method for High Powered
Rocketry (HPR). For the purposes of this competition teams can choose whether or not
to follow the method presented by Estes.

Figure 1: Estes® Altimeter [2]

Table 1. Estes Altimeter Dimensions and Weight

Metric Value \
Length 5.5cm(2.2in.)

Width 1.9cm (0.751n.)

Height 1.3cm (0.5in.)

Weight 12 g (0.415 0z.)
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