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Solar cooking  
Introduction
This project is all do with how refugee deal with the massive challenge they face every day which is how are they going to cook their food. The most common way refugees try to cook their food is by wood fire, and even though this is bad for the environment it is also hard to find wood ones as a mass amount of people are collecting it. The reason for trying to come up with a more effective and environmentally friendly way of trying to cook their food is all to do with reducing the amount of fossil fuels burned and to make is easier for the refugees.
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What is solar cooking
The type of cooking I have chosen to use is solar powered cooking. There are multiple ways of cooking with solar power, there are types from cooking will a big solar mirror dish deflecting the rays straight on to the pot. You can also cook a with solar panel or using an enclosed metal box with a large mirror to heat up the metal box. This way of cooking is all about using the sun rays to and its energy to cook any food they necessary find to eat. The way I am going to design this is by taking a small solar panel which stores energy into a battery, which will then run into a heating element which would hold a pot and heat it up. 

Environment 
the environment needed to complete this project is an extremely hot sunny conditioned country with as little rainfall as possible to make these cookers the most effective. The country and refugee camp I have chosen, which provides the most efficiency for this project I choose Mishamo Tanzania, Africa. The reason I had chosen this place is due to the fact they have an extremely hot climate with a lot of sun which gives the UV rays needed to power the solar panels for the cooking process. This environment is also a massive benefit to my project as there is little rainfall, increasing the chances of always being able to cook at any time. Even so having the solar panel attached to a battery, this means even if there is an  unfortunate chance of rain this does not mean that they won’t be able to  cook, as the battery will hold charge long enough to continue without the solar panel at full efficiency. The amount of people I am looking to supply with these solar cookers is around about 62,000 refugees. This means that I am going to have to do make thousands of these cookers.

Design ergonomics 
The cooker I am creating is especially important to the individuals that will be using my product as it is going to change how they live, and their lifestyle. This makes it important that my design is well made and east to use. As the aim is to help refugees that are using dangerous ways of cooking their food or even travelling miles to collect wood and resources so they can stay on camp with their families and make cooking no longer a challenge. 
The product design will be made easy to use. The product will be launched in Mishamo Tanzania by sending them to camps and having stalls to either collect per family or if there is a large group as singles will be shared between a group of 5 per cooker. There will be an easy to use step by step manual that will come with the cooker to make it simple for anyone to use. This will make the persons using the product comfortable with its use and capabilities.



Funding 
Designing such a possible product this will need funding as the cost of materials and manufacturing will need supported. Not only materials and manufacturing but also other things that need to be taken into consideration is things like further development over time and transporting products to the refugees. Parts for the cooker will be reasonably pricey and after enough units have been shifted further funding will need to be found in the future and will need to find other funding opportunities. I can use funding options such as:
Charity donations- I can execute donations though putting out charity pots around any parts of the world in places such as pubs, restaurants, events or even have stalls which people can donate money towards helping the cause. Setting up online donation pages can also be a good tool for funding while using social media platforms to create a following of charitable people to get together to help do what they can. This can be a great funding platform for the solar cooking project.
Charity shops- I could also open a charity shop or stalls to allow people to donate and purchase second-hand items that anyone could need which all proceeds will go towards the funding of the project.

Technologies 
In the following list will consist of the integrated technology that have been implanted into the design:
· LED lights that will enable the user to see how much charge the capsule has left 
· LED temperature gauge 
· Built in solar panel for charging 
· Heating element with fans that will work like a household oven 
· A heavy latch that will seal the capsule tight during cooking to ensure no heat escapes 
· LED light that will turn on once the capsule has reached it set temperature 
· Cooking tube that can endure high temperatures 
Technical specification 
In the following list will consist of the key specifications that are necessary for my design to be functional and how it is going to be used in the product.
· Protection- The products internals are going to be reaching high temperatures of 110℃ which could damage materials and components so I will be apply heat resistant materials. The main body of the capsule will be made from biomeHT90 plastic as it is a good material due to the fact it does not have a true melting point and can easily be moulded to is desirable shape through injection moulding. BiomeHT90 is also bio degradable. Other internals will be protected by gold adhesive heat shield wrap that is often used in engine bays of performance cars to protect components. These heat protection wraps can withstand up to a continuous 593℃ and 1093℃ with intermittent use 
· The battery once fully charged should have a usage time of 4 hours without being charged again before its battery goes flat 
· Capacity- the capacity of the cooking tube will be able to hold up to 3 litres of water making it suitable to cook for 3/4 people per single use 
· The product will be able to last for up to 4 years with spare parts and components that can be sent out if in need for repair 
· The capsule will be designed for the function to be portable and be able to lift the product with ease 
· After testing and improved design there will need to be 350 units produced and functioning firstly. The product production will firstly have an exceedingly small output while only taking up to 3 ½ hours to assemble with all parts to hand 
· Being in a very diverse environment of rocky dirt ground the product needs to be durable and will have a very thick coating of clear coat paint to withstand scratching and keeping the product appealing the eye over a long period of time 
· This product will also have as many bio-degradable parts as possible as it will be in a wildlife environment if anything did break and got thrown away
· The products design will not be offensive to the culture or any religion to prevent any negative effect on the product and give a bad reputation of the project 

Aims of the project 
The aim I have for this project is to do research on the issues of how refugees in certain parts of the world are cooking their meals. Refugees have been made to go traveling big distances just to collect resources such as wood, coal, or charcoal to cook their meals for families and communities. Some families may not even have anyone who is capable of walking big distances to collect big amounts of fuels for fires to cook their meals so must rely on others. The project is to take initiative to help the vulnerable by giving camps a safe way of cooking food making it safer to live as eating is a vital necessity to life and everyone should have an easy access to eating correctly. 
So my aim is to provide a product which people around the world can contribute to, to help people that are living in refugee camps that don’t have a safe way to cook food on a daily basis enabling community members to use their energy on something like building correct living facilities, schools or medical centres for other refugee that are vulnerable. It will also maximise food resources due the fact food cannot be burnt due to it not producing fire and cooking in a safer way. This means this project has a big potential to helping refugees and camps all around the world with the right improvements and further technologies that can make this product even better over time.
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Design and final design 
The sketches that I have attached and produced myself were put together concluded from the research I had made in order to come up with my own ideas, and ways to create a solar cooker as a product that I would help refugees cook food . Through trial and error, I improved on my designs as I went on. Through this process I included all the specifications needed to make it a user friendly and safe product for the persons that will be using cooker in the future. The drawings show what the appearance and design of the product would look like as concept to produce a good solar cooker. I wanted to make it a user-friendly product and target areas of improvement and work on weak areas. It is to serve a purpose of safely feeding refugees and stopping them from taking natural resources as they are running low daily. Going through the whole process I realised I wanted to make my product as light weight as possible, so It was portable to any persons that used it no matter their capabilities. I had chosen three designs I wished to go off as a base design to help the communities that needed to be helped.
My 3rd design is the design I chose to go along with as it was light weight, had more potential to meet all the targets and specifications needed to create a good product such as the reasons why:
Body- The body was able to be used out of bio-degradable material (BiomeHT90) making it eco-friendly, the light weight plastic made it portable for the user, it can be painted and clear coated to the desirable colour making it look aesthetically pleasing, also including being able to withstand temperatures up to 110℃ making it very functionable.
Solar power- The solar power comes from the built-in solar charger making it easy to use as it is self-charging once not in use. Also being able to hold charge from an internal battery making it convenient to any user if it has battery life from being charged by the solar panel. 
Safety- This cooker I also found was a lot safer to use than my other cookers dues to the safety features like having a strong latch that would always keep the capsule closed. Also the temperature gauge was another good feature to have for safety as it displays the temperature and sets the temperature showing the user how hot it is inside and always keeps them aware. The food is also cooked inside the capsule unlike the mirror cooker as it reflects light at focused point which if someone accidentally stood in front of the beam it could seriously burn/ harm the person. 






Materials
	Specifications 
	Design 1
	Design 2
	Design 3

	cost
	7
	8
	6

	production
	4
	9
	7

	Aesthetics 
	6
	3
	9

	Dust resistance 
	9
	4
	8

	Weather resistant 
	7
	5
	8

	Weight 
	3
	3
	9

	material/ environmentally friendly 
	5
	5
	8

	Total 
	41
	37
	55



Hardware
The parts I used are incredibly important, as I had to make sure they were effective and reliable. The capability and performance of the parts had to not only compliment the design but also had to be functional. It had to reach the performance that was required across all aspects on the product such as:
cooking tube- I had to make sure that the cooking tube was able to with stand the internal heat from the heating elements and fans as it needed to cook the food correctly making sure all bacteria making it safe to eat from.
Sealing and locking- the sealing had to ensure it was reliable on the capsule as it has to not leak any air/heat as one it wouldn’t cook the food properly but also if the user was to pick up the capsule while it was on that it would not burn the user. That goes the same for the latch as I had to ensure the lock was safe and would not pop open at any given time unless the user actually wanted to open the capsule.
Solar panel- The solar had to be efficient in charging the battery and sustaining high temperature. It had to be able to last through the heat of the sun and internal heat while the system is being used. 
software
Not only is hardware being important but also the software had to be effective too. The software and hardware had to complement each other they had to work with each other to make the design perfect for the user. 
Soft wear plays a big part in the design of the cooker. It interlinks all the mechanical components together. It allows the LED displays work by 1) The battery LED display needs to be programmed from the circuit boards to actually know how much battery life is left and accurately display it. It also needs to efficiently use the battery instead of having the battery drain while being in use. 2) LED temperature gauge also needs to programmed to the internal thermometer and have the heating element accurately set and stop at the correct temperature. If this were not to be set correctly by the software it could be dangerous to the user as it could go past the temperature wanted and cause fires, so it is key that the software is correct. Also being that the thermometer to the gauge needs to be correct as again it could burn the contents inside and cause another internal fire of the system. These are all reasons why software is important and how it links all the mechanical components together. All circuit boards and chips that hold the software will all be protected by thick layers of gold heat shield wrap and other layers of (ABS) plastics.
Final design
After research from previous designs that have been made, with my sketches and designs that I came up with it was key that as I was designing my product I had to add different parts to make sure they made a benefit all users in the Mishamo refugee camp and worked with their environment. All the ergonomics that I had concluded I implemented in my final design from the findings of my research. The final design I followed through with out of the sketched was the capsule for these reasons why:
Weight- The capsule cooker was the smallest design that I came up with also making it light weight this is important as any user can pick it up and use it.
Portability- Due to the cooker being so light weight and use friendly this means that it made it very portable and means that if any user had to go traveling for food or other resources they could take it with them and still be able to cook a meal efficiently. 
Function- The product will be used to cook food all from solar power, by utilizing the suns UV rays to charge an internal battery which will convert that energy to power two heating elements inside the portable cooking capsule which two fans will circulate the warm air around the cooking tube only. It will efficiently and perfectly cook any meal that is put inside the tube to enable refugees to stop collecting natural resources and have the ability to cook at anytime during the day and night as the battery if the battery is charged 
Controls- The cooker is all controlled by 4 buttons on top of the out shell of the capsule. The heat is controlled by the two buttons which have + and – sign showing which button u press them temperature will go up or down depending which button u press. This is then also followed by a start and stop button which controls when u want to start cooking and stop cooking. 
Visual aesthetics- The design of the capsule is all meant to be visually appealing to the eye. It is designed to look smooth with a nice clear coat finish which is also wear resistant keeping it looking appealing for a long period of time. Its round oval shape is also to look very modern to also make refugees have a sense of owning something valuable which refugees might not be able to feel due to having the lack of money. 
For the final design it was important that I did not copy any other designs that have been done and are currently on the market. The product was designed to fully optimise full usability and functionality for the user only. During the improvements and design of the product I wanted to ensure that it was easy to operate and accessibility to spare parts and components are always at hand and easy to fix if anything was to break due to wear or accidental damage, so it is always able to be repaired with maintenance. I made sure I kept the design as simple as possible while keeping its functionality for its purpose. There will be a small set of spare tools with an easy to use instructions and if need so and easy to follow on how to change small components if needed. If any big or complex components where to be damaged there will be someone trained to change anything without effecting the quality or function of the product. This product is purely designed to maximise performance for long periods of time even if parts do go in for maintenance I wanted to make sure that after repairs that the performance never decreases and the specifications, quality and performance is kept at a maximum. 
The product I have designed has been set out to be different than any other design that is currently out there as I wanted to make it beneficial for the user. Even being environmentally friendly as possible, by using recycled, reusable, and biodegradable materials as much as I could.
The capsule will be mainly used outdoors due to the fact it gets charged from the sun. This means it will endure very humid conditions, but still being able to withstand all other weather conditions as it will go through all conditions and seasons of the year. It will be used all day everyday so will need to be durable when needed. 
Outer shell plastic
when going through the project specifications I wanted to ensure that we use recycled materials as much as possible to prevent polluting the environment. The outer shell, internal separation parts and some screws for internals can be made from bio-degradable plastics. This can be accomplished by plastic moulding which is by taking a mould specifically made to fit the design of the components such as the body, clip screws, and internal compartments which fit exactly into the body. Injection moulding is an effective way to mass produce parts and components but the cost of the tooling itself has to be designed on CAD and tested before final design can be made which is costly but after trial and error and every imperfection has been cleared it can be used constantly and the design can be improved constantly and copied to different lines making production faster and more reliable.
Most of the main body parts will be made from plastic making it light weight for the user, light weight for shipping and storing once big production takes place if Mishamo refugee camp was a success and had funding.
BiomeHT90 plastic is the most suitable material to use as the main body as it is very durable for the environment it will be used In as it can also withhold high temperatures especially for its use as a cooker and being used outside in the hot humid heat. This also makes it easier for mass production as they can me moulded which the spec involves for mass production.
Costings of to start a big production is that setting up for injection moulding is that its very costly to start but after a long run of mass production you would earn your money back over a period of time. 

cost of parts/components 
These are parts that can be used during the prototype building that can be developed. These parts are all based around the design of the product to match the modern looking aesthetics but also be functional during the testing and potential final design. If parts don’t work during testing, then it’s a good base to go off for then further development to make the performance better with less weight and sizing and to look aesthetically pleasing. 
2mm LED pack 
S111 - 50 Piece LED 2mm Blue Long Head Tower[image: ] £14.47


120mm blade fan 
[image: ]
Digiflex 120mm Internal Desktop Pc Fan £2.49



Electrical heater 
12V/24V 200W Electric Ceramic Thermostatic PTC Heating Element Heater Durable[image: See the source image]  (US) $12.75



[image: ]oval solar panel 
Oval Shape 6W Pet Solar Panel for 12V
Per piece: (US) $14 
Min order: 100 pieces 
Min order price: (US) $1,400


[image: ]Stop/Start button
Waterproof Metal Pushbutton with Blue LED Ring [16mm Blue Momentary] (US) $4.95



Quality
The cooker that I have created will be made with care so that it must meet all the ISO standards and safety measures so its functional and safe for use. The cooker will be used from biodegradable materials, so it is safe for the environment so reduce pollution. Plastics are generally hard to recycle due to the safe span of plastic means pollution to the air/environment so using recyclable materials benefits the reduce of pollution. 
Quality insurance will be a key part to this project, as everything needs to be perfect for any consumer of the product which will also increase cost effectiveness. Quality of the recycling materials is looked at by recycling plants for means of reducing the use of land fill sites with the dumping of harmful plastics. The plastics are tested numerous of times to ensure the highest quality outcome so customers have the best product they can get their hands on and helps the environment. Which also means they need to be high performance materials so endure the work they will go through in their lifespan period. 
The project specifications will need to meet aesthetic targets meaning, the product will need to look good to the customer to guarantee the design of the product. This will be looked into thoroughly to prevent damage or that the customer has nothing to complain about and is ensured the best quality as this would cause a negative effect on the product if there was anything that wasn’t right for the customer. 
Taking all of this into account there will be highly strict testing for all the materials for plastic, hardware, electrical equipment etc. These will be tested in high end testing facilities.
Melt indexer-this is the measurement of the weight of plastic, this provides the tester the indication of performance for different applications. Measurement of viscosity for plastic is performed by using a capillary rheometer.
Ovens- ash is found within plastics so with manufacturing it is important to be tested, contents of ash are measured/tested by taking samples from plastics and placing  into the oven which is heated the extreme temperatures to separate the ash from the plastics.




Quality control 
Quality testing methods will be used throughout this process of building this product to ensure the plastics used in manufacturing are to the greatest quality as these materials will be used on a large scale in manufacturing such as electrical equipment, food industry, any products containing plastic, automotive parts etc. Using biodegradable materials encourages recycling around the world this brings in benefits like a cleaner planet, cost drops significantly as it is reused instead of just buying more materials. Saving money also gives a benefit to the customer due to if money is saved the money can be used to ensure the best product possible, as I can use more money on testing and better materials enabling the ability to have the correct parts and have the correct properties where needed in the design and function. The first of the products will be prototypes first off to ensure that the product is safe for distribution to the people of Cambodia.
Conclusion
The task for the group was to combine ideas initially to produce a report that was agreed by the group giving basic information, before splitting off individually to design different products that were thought to have a major benefit in the individual sections of the group to make them compatible with each other. This meant that once all ideas were combines it would have the maximum benefit to the vulnerable and weak refugees of Mishamo. We all came to a conclusion to take ideas from projects that have taken place before to design and engineer a new product that would benefit the refugees even more and give them something they can rely on, on a daily basis. Mishamo has over 62,000 refugees meaning that if the project were successful it would have a massive impact on 62,000 plus people that have to suffer on a daily basis having to find resources just to have a human essential. This means with the large scale of people the are living in such a small camp cooking resources will be at a minimum and I feel my product would help end the struggle of hunger and sickness due to not being able to cook food safely and correctly. With the majority of persons using time and energy to seek for cooking resources the product would eliminate the struggle for the refugees and allow them to focus on other essential construction or helping the more vulnerable refugees. The group was then asked to provide work that was researched individually for a report showing their specific product which met all standards.
I strongly believe the product I have designed as a cooker will benefit the community in Mishamo camp as to healing people from being a able to having properly cooked meals and not having to risk consuming harmful bacteria in foods. 
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