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1. Introduction  
 
Mach-21, is a three-day CanSat Competition and Space Careers Conference event running from 
the 14th - 16th July 2021.  
 
Mach-21, will bring together undergraduate student teams to design and build a CanSat (a 
simulation of a real satellite integrated within the volume and shape of a soft drinks can), and 
compete against each other at a unique launch event at Machrihanish airbase.  
 
Teams will be able to enter one of two classes of CanSat. The first option is the Peake CanSat 
measuring 66 mm diameter x 160 mm height. Students entering this class will be challenged to 
design a CanSat and to fit all the major subsystems found in a satellite, such as power and sensor 
systems, into the volume of a standard coke can. The larger Sharman CanSat, measuring 115 mm 
diameter x 160 mm height, allows for more advanced experiments.  
 
Team CanSats will be launched on Raptor Aerospace Kestrel 75 and Kestrel 135 rockets. On these 
launch systems CanSats will reach an altitude of approximately 300-450m (dependant on wind 
speed), where a variety of innovative experiments and demonstrations can be conducted 
between release and ground. 
 
In addition, students are invited to a spaceflight careers conference to share their experiences, 
find out more about careers in the space industry, talk to industry representatives and begin to 
build their networks. 
 

2. Event Description 
 

2.1 What is this event and who is it for? 

 
Mach-21 is an opportunity for undergraduate students to develop their practical, hands-on 
mechanical and electrical / electronics skills by designing, building and flying a CanSat of their 
own creation. This event is not only focussed on build & launch, but will provide an opportunity 
to attend talks and workshops, as we understand the importance of skills development, team 
building and with future employers and fellow space enthusiasts for students looking to graduate 
into the fast growing and stimulating UK Space sector. Students will be able to use this 
opportunity to begin to build their space industry networks. 
 

2.2 What is a CanSat? 

 

A CanSat is a representative satellite integrated into a container, roughly the size of a soft drinks 
can. CanSats can measure many things at altitude, for example but not limited to temperature, 
air pressure and altitude. We are pleased to be able to provide two sizes of CanSats for launch – 
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66 mm diameter x 160 mm height and a larger size of 115 mm diameter x 160 mm height. These 
sizes of CanSats have dedicated names for this event: 
 

Name Dimensions CanSat Named After 

 
 
Peake CanSat 

 
  
66 mm diameter x 160 mm height 

 
Tim Peake – first British ESA 
astronaut to visit the 
International Space Station 
 

 
Sharman CanSat 

 
115 mm diameter x 160 mm height 

 
Helen Sharman – first 
British Astronaut. 
 

 

 

The Peake CanSat will require teams to consider the sensors that are in a satellite, and will need 
to measure temperature, air pressure and altitude upon descent. The Sharman CanSat will be 
more open to innovation, allowing teams to be creative in what research function their CanSat 
performs within the larger envelope. This allows an opportunity for additional engineering design 
build and test skills to be addressed within the CanSat. 
 
Unlike a conventional satellite, a CanSat must also include a recovery system designed to bring 
the CanSat to the ground softly after deployment from the rocket at an altitude of several 
hundred meters. A recovery system, such as a parachute, should be included in your design to 
ensure minimal damage upon landing. We recommend use of bright fabric for parachutes to 
make it easier to find CanSats after landing. 
 

2.3 How will it be assessed? 

 

Prizes will  be awarded for: 
 

• Most innovative CanSat design (judged at final Design Review stage) 

• Best post-flight presentation (judged on-site) 

• CanSat successfully achieving the most ambitious goal (judged on-site) 

Prizes include a trophy, rocket kits and an invitation to a launch event organised by Raptor 
Aerospace. 
 

2.4 What are the steps in this event? 

 

2.4.1 Registration & Application 
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Participants will be required to fill in an registration form, available here. This will include 
registering details and selecting the size of CanSat you wish to build. If you select the Sharman 
CanSat, we require that you also email an outline of your idea/concept to info@uklsl.com as an 
additional validation step will be added to ensure the safety and feasibility of your design. 
 
In the case where participation in this event to provides University course credits, please state so 
on the registration form. We ask that you follow the steps below (2.4.2 - 2.4.5), tailoring each 
step to your course as much as required. We will still require a virtual meeting with you in 
December and February to check-in and see how designs are going, and a flight readiness review 
from you in April to ensure the safety of your payload.  

 

2.4.2 Design Review  

 

Design reviews allow us to examine and provide feedback on design of your CanSat. An example 
of things to include in your design review are; an introduction to the team involved, systems 
overview, physical layout of the CanSat, systems concept of operations (ConOps or how it will 
work and meet its mission objectives), sensor subsystems overview, descent control overview 
(the all-important recovery system, including descent rate estimates) and how different 
components of the CanSat will be tested. There will be two design reviews; one in December and 
one in February. 

• The January review is a Preliminary Design Review (PDR) and is where you will present 

your outline design, experiment objectives, and your initial plan for getting the parts 

you will need, assembling and testing, as well as any budget requirements.  

• The April design review is a Critical Design Review (CDR), where your design will be 

nearly finalised, you may have working breadboard hardware, you will have a 

completed bill of materials (parts list and suppliers) and you will have a test plan. The 

UKLSL review team will also comment on the robustness of your design and make any 

recommendations we think necessary to maximise the chance of your CanSat 

succeeding and surviving its launch and recovery.  

 

2.4.3 Flight Readiness Review 

 

The readiness of your CanSat for launch will be reviewed in May to ensure everything is on track 
for a safe launch. This will be similar to the design review, but will include how you have tested 
your CanSat and the results from this. We will aim to provide ample opportunity to remedy any 
identified issues prior to launch. 
 
All design reviews will be conducted on-line due to COVID restrictions and to minimise 
unnecessary travel. 
 
 

https://forms.office.com/Pages/ResponsePage.aspx?id=6MFnc5-IF0uRwZwO5xlI9XIz23dZc0pLmTPJZ2p20aJUQVZCNjFZRlNFMEtHNjQ0TkE4SzBZUVBOOS4u
mailto:info@uklsl.com
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2.4.4 Launch Operations 

 

This step is what is says on the can – a successful launch will be counted as a deliverable for this 
event, and providing they pass all the design and safety checks, everyone will get the opportunity 
to launch their CanSat (in the unlikely event that weather does not permit this during the 3-day 
event, UKLSL will make best effort to make alternate arrangements). 
 

2.4.5 Post-Flight Review 

 

The Post-Flight Review will consist of a 5-10 minute presentation delivered by one member of 
your team, giving an overview of your CanSat, a short report on the launch, any results you have 
gathered and what you have learned. Photographs and video footage are encouraged and we 
will link the best presentation on the event website. We recommend making a template for your 
slides before arrival, so that only results and reflections will need to be added in on-site. 
 

2.5 What will be provided? 

 

UKLSL and its sponsors including the Machrihanish Airbase Community Company, Highlands and 
Islands Enterprise and Argyll & Bute Council will cover the majority of costs for the event.  
 
We will provide: 

• A coach from Glasgow to the launch site,  

• On-site accommodation 

• Catering for all participants whilst on site.  

If you can get to the rendezvous and docking point in Glasgow the remainder of the event will be 
free. Attending the networking session on 15th July and the event dinner will however cost £17.50 
per person which must be paid in advance to the event.  
 
What isn’t included: 

• Travel to/from Glasgow 

• Internal components for CanSats 

• Conference event fee (£17.50 per person) 

 
In addition, we will be able to provide a shell for each CanSat team to build their satellite within. 
This ensures that all components of the CanSat will remain within the boundaries of this shell and 
will also simplify the integration stage.  
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2.6 How can we show interest in this event? 

 

To apply for this event, please fill in the registration form here. Participation will be free to 
encourage universities to take part, but to attend the networking session on the evening of July 
15th will cost £17.50 per person which must be paid by the 31st December 2020. 
 

2.7 Event timeline 

 

The timeline for the event can be seen below: 

 

• Registration – September - December 2020 

• Design Reviews: 

o PDR – Slides due January 27th 2021 and presentation on 29th January 2021 

 Feedback on 12th February 2021 

 

o CDR – Draft of slides due 2nd April 2021 and presentation on 19th April 2021  

 Feedback on 30th April 2021 

 

• Flight Readiness Review – 11th June 2021 

 Feedback on 18th June 2021 

 

• Safety Review – July 2021 (at event) 

• Systems Launch – July 2021 (at event) 

• Post-Flight Review – July 2021 (at event) 

 
Please make sure you register no later than 1st December 2020! 

  

https://forms.office.com/Pages/ResponsePage.aspx?id=6MFnc5-IF0uRwZwO5xlI9XIz23dZc0pLmTPJZ2p20aJUQVZCNjFZRlNFMEtHNjQ0TkE4SzBZUVBOOS4u
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3 Mission Overview – Rules to Follow 
 

"The important thing is to not stop questioning. Curiosity has its own reasons for existing” 
- Albert Einstein 

The rules for this event are not extensive as we want to encourage your creativity and base the 
event around innovations. There are however some minimum requirements that will need to be 
met to ensure your CanSat can be safely launched. These are: 
 

1. The maximum mass of CanSats, not including the CanSat shell, shall be 300g for the Peake 
CanSats and 900g for the Sharman CanSats. 

 
2. Except for the parachute, all the components of the CanSat must fit inside the specified 
shell size of: 
 

- 66 mm diameter x 160 mm height for the Peake CanSat. 
- 115 mm diameter x 160 mm height for the Sharman CanSat. 

 
CanSat shells will be provided for each team to simplify the integration process. 

 
3. Peake CanSats should be able to measure temperature, air pressure and altitude during 
flight. 

 
4. Explosives, detonators, pyrotechnics, and flammable or dangerous materials are strictly 
forbidden, as is the inclusion of any live animals. All materials used must be safe for the 
personnel, the equipment and the environment.  
 
5. All CanSats must be powered by a battery and/or solar panels. Battery must not be 
lithium-ion as this could present a fire and/or explosion hazard. If you have any queries about 
your choice of battery, please contact info@uklsl.com. 

 
6. When using a battery, it must be easily accessible; in case it must be replaced or recharged 
in the field.  

 
7. All CanSats must have an easily accessible master power switch.  

 
8. All CanSats should have a recovery system, such as a parachute, which can be reused after 
launch. It is recommended to use bright coloured fabric, which will facilitate recovery of the 
CanSat after landing.  
 
9. All CanSats must be able to withstand up to 10G of launch acceleration and will also need 
to be engineered to withstand parachute opening and landing shocks. 
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10. CanSats have the option to connect to one external antenna provided this can be made 
conformal to the body of the carrier rocket. 

 
In addition to the above, there will be a space for teams to set up their own ground control 
using a laptop and antenna, though this is not a requirement for the event. 
 
One application can be made for each CanSat class per university, meaning a maximum of two 
CanSat teams may apply from one university (one Peake CanSat and one Sharman CanSat). 
 

4 Preparing your Team 
 

Teams will consist of up to 6 members, all of which must be undergraduate students at the 
university. It is advisable to have contact with a member of academic staff or postgraduate 
student who can advise on the design and build process of the CanSats. 
 
In addition, support for teams will be provided remotely. Throughout the design and build 
process there will be online seminars and training for teams provided by Raptor Aerospace and 
UKLSL. This will include instructional videos and the opportunity to email any questions, we are 
also exploring whether it is feasible to run periodic Masterclass webinars for more direct 
interaction between design reviews. 
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5 Event Schedule 
 

The event will be run over three days between 14 and 16th July, 2021. UKLSL reserve the right to 
alter timings in order to accommodate the most suitable launch conditions. 
 
Schedule 
 

Date Time Activity 

 
 
 
14th July 

10am Coach pick up from Glasgow Central Station / Glasgow Airport 
(may be split between locations) 

2pm Teams arrive at Machrihanish Airbase 

2pm - 3pm Teams get settled in accommodation 

3pm - 5pm Set up and CanSats delivered to Spaceflight Centre 

6pm - 7pm Welcome speech and presentations from UKLSL, MACC and Raptor 

7pm - 10pm Dinner and networking between university teams. 

 
15th July 

9am – 4pm Day dedicated to launches  

4pm - 6pm  “Quick-fire” 5-10 minute CanSat presentations by each team 

6pm - 8pm Dinner and networking reception with industry representatives 
 
16th July 
 

9am - 5pm Conference (with additional launch opportunities) 

5pm – 9pm Coach back to Glasgow 
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6 Launch Information 
 

6.1 Rocket System Description  

 
The launch vehicles for CanSats will be the Kestrel-75 and Kestrel-135 from Raptor Aerospace. 
The Kestrel 75 (120-380Ns) is impulse class I and Kestrel 135 (800-2500Ns) is impulse class K. Both 
use APCP Solid Fuel. Following the UKRA Model Safety Code (July 2020), the minimum safe 
distance from the launch rail for both rockets would be 60 metres. Following this, Figure 2 shows 
the schematic for launch. 
 

 
Figure 1. Raptor Aerospace with Kestrel 75 (left) and Kestrel 135 (right). 

 

“Don’t worry about failures, worry about the chances you miss when you don't even try.” 
- Kris Kraft 

http://ukra.org.uk/modelsafetycode
http://www.ukra.org.uk/safedistance
http://www.ukra.org.uk/safedistance
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Figure 2. Launch Schematic for the CanSat upon a launch vehicle. 
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