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[bookmark: _Toc145598898]Introduction:
This project will explore how a cooled compartment can be installed into a first or business class suite on an aircraft. This idea has been suggested by many airlines during bid requests so it’s important that SSGB look to satisfy the customer’s needs. Having this ‘market pull’ is important so that the Research and Technology department can move their focus to developing what the customer wants. 
During this project, it will be required to design, build, test, and evaluate an air-cooled compartment which will need to be positioned close to the passenger. It will also be important to consider integrating sensors and feedback controls into the system. 
Topics such as heat dissipation, power management, insulation and CFD within the compartment will need to be thought of and detailed within the project report. 
[bookmark: _Toc145598899]Relevance of Project:
Due to working in the Research and Technology department, it’s important that we look for new innovations and ideas that will be able to set us apart from our competitors. It’s important to have higher perceived quality technologies and products that can be offered to airline companies and customers. The air-cooled compartment proposal has received a strong customer interest which SSGB will look to produce prototypes, test, qualify and then industrialise so it can be offered on a live programme. 
This project has also been requested by flagship carriers such as British Airways, Lufthansa & Emirates in bid requests. By doing this project, SSGB will be able to secure more bids and attract more airlines interest.








[bookmark: _Toc145598900]Aims of the project:
The aims of the air-cooled compartment project are:
· The temperature of the fluid should reach a temperature of between 5 – 8°C which is slightly above the temperature compared to that stored in a regular domestic fridge.
· To find a suitable solution for an air-cooled compartment e.g. Peltier, blowers, fans etc. (Remeli, 2020) 
· Cooling devices must fit into the allotted space available with entry and exit paths for the airflow
· To have a capacity for three bottles at 500ml in size
· Time should be approx. 20 minutes to get from ambient temp to the cooled temp 
· Produce relevant test plans and documents which will help the technology reach TRL 6
[bookmark: _Toc145598901]Timescales & Provisional Work Plan: - gantt chart to be produced
The timescale for this project will be until June 2024. This will give approximately 40 working weeks to complete the project. 
Week 1 – 3: Conduct more research and hold suitable supplier meetings for more technical knowledge. Order hardware to test different variations. 
Week 4 – 8: Connect with advanced concepts team and industrial designers to design a suitable compartment that can be integrated into production suites.
Week 9 – 11: Research appropriate materials that will adhere to the requirements set by the industrial design team. 
Week 12 – 18: mock-up builder to create concept of removable cooled compartment
Week 19 – 21: Installation of cooling devices into suite 
Week 22 – 25: Testing to be carried out and data collection to compare systems
Week 26 – 28: Optimise design using CFD and 3D printed parts
Week 29 – 31: Test improved solution
Week 32 – 34: Shipped to AIX
Week 35 – 36: Presented to airlines, customer and stakeholders
Week 37 – 39: TRL documentation to be completed and collated for reviews with experts
Week 40: Project wrap-up 
[bookmark: _Toc145598902]Background Research:
After conducting some research, it has been identified that refrigerants are classed as ‘dangerous goods’ due to different flammability, volatility, fluid storage and behaviour in rapid decompression scenario regulations (ICAO, 2023). Today, when foods and drinks are on an aircraft, they’re in air-chillers as refrigerants can be volatile while under pressure and add unnecessary weight to the aircraft. Due to this discovery, using a Peltier device seems like a viable option but other research will be conducted to find any other feasible options. 
Emirates airline currently has a ‘mini bar’ feature included on their first class suites. However, this feature is not a cooled compartment so the drinks are likely to be or if not just below ambient temperature. 
Collins Aerospace is SSGB’s biggest competitor and is also looking to develop ‘space chiller’ which could also be due to bid requests from airlines (Collins Aerospace , 2022). Due to this, it will be advantageous to produce a better perceived quality system compared to Collins and include some more features to make it unique and stand out.

[bookmark: _Toc145598903]Resources Required:
For this project, there are various different types of resources that will be required to take the air-cooled compartment through the concept phase to a qualified system. The software resources which will be required are CATIA v5 to design concepts and different iterations to compare which setup is best. Solidworks will be used to carry out some CFD on the CAD designs to find out how the airflow will behave in the space envelope available, also within the compartment to create the most efficient system possible. 
Some hardware such as a thermal imaging camera and an air flow data logger will need to be resourced so that the airflow speeds can be measured, also so the internal temperature of the compartment can be accurately measured as this is the key parameter within the compartment.  
A 3D printer will also be a useful resource to quickly print some parts to create an assembly for testing and development purposes. This will save time by having no lead times from suppliers, the in-house capability will also produce a cost saving by not having to outsource some of the parts to be manufactured for us. 
European Thermodynamics will be a good resource to use due to their extensive knowledge and expertise on similar systems.  
[bookmark: _Toc145598904]Stakeholders / Partners:
European Thermodynamics – These are a potential supplier to provide expert knowledge, also to recommend and supply hardware to test different potential solutions for the project.
SSGB - Designers, producers and owners of the air-cooled fridge which will then be demonstrated and potentially sold to external stakeholders. 
Ogle Models – Mock-up builder who can create accurate prototypes of the air-cooled compartment.
Aviation Glass – Approved supplier to supply double glazed glass to act as an insulator for the door.
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