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1 Introduction 
 

Mach-22 Launch Competition and Space Skills Conference encompasses the high-level vision for an 
advanced high-powered rocketry competition within the UK, targeted primarily at University teams 
with some previous rocketry experience. The aim of this competition is to be complementary to the 
UKSEDS National Rocketry Championship and build on the experience of the Mach-21 CanSat 
Competition and Space Careers Conference. 

The end goal is to enable students to design, build and operate large rockets (impulse equivalent to a 
level 1 & level 2 certification) with technical payloads in a competitive environment, while 
implementing an “ESA” Design Review processes (Preliminary Design Review, Critical Design Review, 
Test Readiness Review etc.). Payloads will be in the form of CanSats, satellites within the dimensions 
of a soft drinks can. 

Broad timescales have been set for each activity required to run the programme, with specific 
timescales and requirements, set forth in this document, to be determined upon agreement by all 
parties. Students will register their teams by the end of Semester 1 and launch their rockets during 
the summer of 2022 at Machrihanish Spaceport. 

Additionally, a skills workshop with some hands-on activities will take place during the event. 
Industry related organisations will be present. 

 

2 Event Details 
2.1 Description 
 

Mach-22 is an opportunity for students to develop their practical, hands-on mechanical and 
electrical skills by designing, building and flying a CanSat and optionally accompanying rocket of their 
own creation. This event is not only focussed on build & launch events but will provide an 
opportunity to attend skills and hands-on 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 and expand their space industry networks.  

 

  



 

3 Competition Outline 
3.1 Format 
 

The competition format has been split into two categories for launch and teams will choose the target 
categories in which to compete.  

Category 1 - Aim: Launch to as close to an altitude of 1,000 metres as possible 

Category 2 - Aim: Launch to as close to an altitude of 2,500 metres as possible 

Entries to both categories will be marked on their ability to design and construct a payload in the 
form of a CanSat, with marks awarded for the inclusion of an altimeter, GPS and innovation in 
design. 

The competition will culminate in a 4-day launch event at Machrihanish Spaceport. The programme 
for the launch event is to be confirmed in early 2022. 

3.2 Competition Requirements  
The process of gathering requirements is on-going and we will culminate in the dissemination of rules 
and regulations, which are either already in line with the respective national requirements for safe 
and effective launch operations or can be easily adapted to fit. 

3.2.1 Rocketry 

3.2.1.1 Motor Selection & Altitude Scoring 
 

All teams must select a commercial of-the-shelf (COTS) Solid Motor for use during the competition. 
We are able to organise storage of these on site at Machrihanish Spaceport ready for the event. 

Category Maximum Impulse Maximum Motor Class Target apogee UKRA Level 

1 640Ns I-class 1km 1 

2 5120Ns L-class 2.5km 2 

 

Multistage or cluster configurations allowed, given maximum impulse, are not surpassed. 

Teams will be marked on how close they can get the apogee of their launch vehicle to the altitude 
outlined above. 

3.2.1.2 Testing & Recovery 
 

The full testing specification is still to be confirmed by the Mach-22 committee. However, we can 
provide the guidance that the following testing will need to be confirmed prior to launch: 

● Recovery system 

● Avionics 

● Airframe structure 

● Stability 

 



 

We require all entered launch vehicles to have a dual deployment, and be recovered substantially 

intact. 

3.2.2 Payload  
 

The purpose of a rocket is to transport a payload to an altitude; therefore, all entries are required to 
carry a payload of at least 1kg, including recovery system.  

The payload must be in the form of a CanSat, of which dimensions, integration and function are 
down to the individual team’s discretion, given it complies with the United Kingdom Rocketry 
Society Safety Code, Primary Mission stated below and Mach-22 Competition Rules. 

All stated requirements in the Primary Mission below must be complied to for entrance into the 
event. In addition, teams are strongly encouraged to design and build more complicated and 
creative payloads, as part of a Secondary Mission.   

Primary Mission  Secondary Mission  

Include standard sensors (COTS) to measure the 
following: 

• Altitude 

• GPS 

CanSat provides an additional function, e.g.; 

• Steerable 

• CanSat Rover Deployment 

• Terrain Mapping 
Capability for data acquisition & storage 
(telemetry) 

 

In addition to the above, your CanSat must be deployable from the launch vehicle. 

The payload will be judged on: 

1. System Integration (50%) 
2. Application & Usefulness (30%) 
3. Novelty & Innovation (20%) 

 

3.3 Rules and Regulations 
The Mach-22 committee will produce the final rules and regulations, however, a few points will be 
outlined here for initial discussion. 

3.3.1 Teams 
 

Teams working on an entry can be up to 15 members, but we will only be able to accommodate 6 
members per team during the event in June. Team members must be undergraduate or MSc 
students and have a named academic contact at their university. 

3.3.2 Team’s Facilities & Resources 
 

Given the nature of the competition, it is natural teams will have varying levels of access to facilities 
and resources. For example, a team might have access to an electronics laboratory or wind tunnel, 
while others will not. This is a reflection of the realities of the industry, which can breed innovation 
and creativity. However, to ensure fair competition there have to be some guidelines regarding what 
resources are allowed. 

  



 

 

Allowed Not-allowed 

Creation of hardware and software by third 
parties to student’s design specification 

Student built/modified rocket motor 

Industry sponsorship  

Academic and/or Industry mentorship  

 

3.4 Costs & Provided Services 
The Mach-22 Committee 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 

• Space skills workshops 

• Launchpad and rail  

• Launch controller 

• Launch site 

• Range Safety Officers 

• Insurance  
  
What isn’t provided:  
• Travel to/from Glasgow  
• Rocket/payload components 
• Event entry fee 
 
There will be an entrance fee for the event per team as follows. We hope that university departments 
will support with these fees. If you have any issues with the amount shown or would like support, 
please contact us at info@uklsl.com. 
 

Entry Fee per team 

CanSat £200 

Rocket £400 

Both £600 

 

  



 

3.5 Documentation and Deliverables 
Templates will be provided for the below design review stages in advance to assess teams progress 
and designs for the competition, and allow the Mach-22 committee to examine and provide 
feedback on the design of the CanSat and the rockets. These are as follows: 

3.5.1 Preliminary Design Review 
The Preliminary Design Review will be in the form of a slide pack, presented by the team via 
recording and submitted to the Mach-22 committee for review. This will include: 

• Introduction & mission statement 

• Design concept for launch vehicle and/or CanSat payload 

• Project management (team/roles, preliminary schedule & budget) 

• Safety management 
 

3.5.2 Critical Design Review 
The critical design review will be in the form of a slide pack, covering:  

• Introduction (statement and objectives) 

• Project Management (schedule & budget) 

• Safety management 

• Detailed designs for launch vehicle and/or CanSat payload  

• MAIT 

3.5.3 Flight Readiness Review 
A further review closer to the launch day, similar to the design review, but will also include testing 
methods and results. This will be in the form of a slide pack, covering: 

• Introduction (statement and objectives) 

• Detailed MAIT  

• Demonstration that both launch vehicle and CanSat payload will be safe and ready to fly 

3.5.4 Launch Operation 
Provided the entered design has passed all checks, the launch vehicle and payload will be given 
opportunity to launch. This is weather permitting and in the case of a launch scrub due to adverse 
condition, effort will be made by the Mach-22 committee to make alternative arrangements. 

3.5.5 Post-Flight Review 
The Post-Flight Review will consist of a 5-10 minute presentation, covering: 

• Design summary 

• Data analysis from launch  

• Performance evaluation 

• Future work/review  

 

  



 

3.6 Scoring 

The scoring system for Mach-22 has been split into the categories of entry below. These are as 
follows: 

1. CanSat Only 

Scoring  Points Percentage 

1. Payload 120 34.3% 

Novelty & Innovation 30 8.6% 

Successful Deployment 40 11.4% 

Success of Mission 50 14.3% 

2. Documentation 210 60% 

Preliminary Design Review 50 14.3% 

Critical Design Review 80 22.8% 

Flight Readiness Review 50 14.3% 

Post-Flight Review 30 8.6% 

3. Outreach 20 5.7% 

Undertaking an outreach session at a local school based on entry - full marks 
given for evidence of running a session. 20 5.7% 

Total 350 100% 

 
2. Launch Vehicle Only 

Scoring  Points Percentage 

1. Flight Performance 250 52% 

Distance from set altitude 200 41.6% 

Successful parachute deployment 50 10.4% 

3. Documentation 210 44% 

Preliminary Design Review 30 6.3% 

Critical Design Review 100 20.9% 

Flight Readiness Review 50 10.5% 

Post-Flight Review 30 6.3% 

4. Outreach 20 4% 

Undertaking an outreach session at a local school based on entry - full marks 
given for evidence of running a session. 20 4% 

Total 480 100% 

 

  



 

3. Combined Entry 

Scoring  Points Percentage 

1. Flight Performance 250 41.6% 

Distance from set altitude 200 27% 

Successful parachute deployment 50 9% 

2. Payload 120 20% 

Novelty & Innovation 30 5% 

Successful Deployment 40 6.6% 

Success of Mission 50 8.4% 

3. Documentation 210 35% 

Preliminary Design Review 50 8.4% 

Critical Design Review 80 13.2% 

Flight Readiness Review 50 8.4% 

Post-Flight Review 30 5% 

4. Outreach 20 3.4% 

Undertaking an outreach session at a local school based on entry - full marks 
given for evidence of running a session. 20 3.4% 

Total 600 100% 

 

  



 

3.6.1 Penalties & Violations  
To ensure teams adhere to the rules and deadlines set for the Mach-22 competition, penalties will be 
given out. These will be decided by the Mach-22 committee.  

It is unforeseen that any team will explicitly violate the rules resulting in gross misconduct, however, 
if any issues arise that can be deemed a violation the Mach-22 committee will investigate and 
determine an adequate response such as disqualification.  

3.6.2 Prizes 
Each category will receive a 1st, 2nd and 3rd place prize. These will be as seen below: 
 

Placing Prize 

1st • Mach-22 trophy 

• Certificate of achievement 

• Tour of supporting space sponsor (TBC) 
operating facilities 

2nd • Mach-22 trophy 

• Certificate of achievement 

3rd • Mach-22 trophy 

• Certificate of achievement 

 
 
 
 

4 Event Rules 
 

4.1 Rules  
1. All rocketry activities must abide by the United Kingdom Rocketry Association (UKRA) Safety 

Code, which can be found here.  
2. An RSO on site will conduct the launches during the event, student teams must provide 

them with all launch information beforehand. 
3. All rockets must be original designs and scratch built by members of the team. Commercial 

kits are not permitted.   
4. All designs must be capable of measuring altitude. The altimeter needs to be tested and 

calibrated prior to installation to ensure it is in working condition. This process should be 
documented in the build and design report. Teams can make their own altimeter or buy a 
commercially available device. Contact us if you need any assistance.  

5. All launches must be performed entirely through the motor’s own power. 
No speciality launch systems (i.e., Rockoon, projectile launching) are permitted.   

6. If a group wishes to use their own telemetry system, then the equipment to be used at the 
launch site must be certified by the Radio Standards Authority and subsequent 
documentation submitted to the RSO on the day of the launch as part of the pre-launch 
checklist.   

http://www.ukra.org.uk/docs/UKRA_Safety_Code_v7.0.pdf


 

5 Timeline  
 

Deadline Date  

Registrations Opens 3rd December 2021 

Registration Closes  14th December 2021 

Outcome Received 15th December 2021 

Welcome Seminar 14th January 2022 

1st Progress update/PDR 9th February 2022 

2nd Progress update/CDR 4th April 2022 

3rd Progress update/FRR 27th May 2022 

Launch Event 22-26th June 2022 

 

 

 

 

 


