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​Introduction: Rwanda 2011
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Early in 2011, through a colleague of Jane’s at Carecent, I learnt of a trip to Rwanda to support a school established there by one of their friends. Following discussions Howard, the group leader agreed to me joining the trip to promote solar and other types of cooking on the trip. I grabbed at the chance as after nearly 32 years of working with electronics, this was my first opportunity to actually experiment with solar cooking. I arranged to take 4 weeks from work as a mini-sabbatical.

In preparation for this trip Jane and I started our research into the 3 cooking techniques that we are involved with today – solar cooking, haybox cooking and rocket stoves.

I built our first solar cooker, a box cooker made of wood and glass and insulated with used cardboard from packaging. We also acquired a few Cookit panel cookers from US based Solar Cookers International. Not fully understanding the limits of the technology I started big, trying to bake a whole potato – the results were not promising. Even cooking rice was a challenge. I put these early failures down to the British climate and was optimistic that they would work well in tropical Rwanda.

[image: C:\Users\SeggySegaran\Dropbox\Cooking Projects\2011 Rocket Stove Trials\luke combined.jpg]

The main project that I was given was to help build institutional rocket stoves at a school in Ruhungeri, in Northern Rwanda. Following research into this we built some prototype rocket stoves in our back garden in York using fire bricks. Here is Luke helping me light the fire. 

We also trialled a pot skirt for this using stainless steel sheets held together with rivets.

[image: C:\Users\SeggySegaran\Dropbox\Cooking Projects\2011 Rocket Stove Trials\pot skirt combined.jpg]

Given the limited time that we had in Rwanda it would not have been possible to build one ourselves. Luckily, we were able to find an organisation called Manna Energy in Rwanda that specialised in building large institutional rocket stoves. Jane and I agreed that the best way we could help was to raise the funds required to help build this at the school. Appendix 1 describes this project. Below is a photo of me with Innocent, the technician who oversaw the constructions of the stoves shown.

[image: C:\Users\SeggySegaran\Dropbox\Cooking Projects\2011 rwanda cooking stuff\innocent and stoves.jpg]

During our stay in Rwanda in 2011, we visited many outdoor and indoor kitchens. Here are some photos of some of them.

[image: C:\Users\SeggySegaran\Dropbox\Cooking Projects\2011 rwanda cooking stuff\rwanda cookers combination.jpg]

This was the time that Jane and I first came across the Haybox Cooking method. The Aprovecho Research Center website which we had consulted to learn as much as we could about rocket stoves also had a lot of useful information on haybox cooking. Here is what they had to say about it:

“We can't imagine cooking now without hayboxes. They're truly one of those rare devices that save energy and make life simpler at the same time! Hayboxes are so fuel efficient, because the haybox does all of the simmering "for free", without using energy that would have mostly gone into making steam, anyway.” 

[image: C:\Users\SeggySegaran\Google Drive\Low Impact Cooking\Haybox\Assorted Haybox designs\storage box haybox\combined 1.jpg]

So 9 years ago in 2011, we made our first haybox cooker using a plastic crate, an old sleeping bag and 2 towels. We find this big enough for 2 pots side by side and really useful when having friends around for a meal. There was no last minute panic to get the food ready – it was simmering away in its retained heat till we needed it.

When in Rwanda, I managed to demonstrate this at a local school, using items that were available locally. The students were amazed at the steaming rice coming out of the haybox nearly 3 hours after it had been cooked.

We also managed to do some solar cooking demonstrations using the Cookit – which packed quite nicely in the base of my suitcase. Below are a few photos of the Cookit demos that we did.

[image: C:\Users\SeggySegaran\Dropbox\Cooking Projects\2011 rwanda cooking stuff\cookit combination.jpg]

To further promote interest, I made a solar cooker using a cardboard box and aluminium cooking foil. Given the intense tropical heat, this worked just as well. The photo shows me presenting a locally made cooker to Joseph the chef at the guest house where we stayed – Lake Kivu and the Congo in the background.

[image: C:\Users\SeggySegaran\Dropbox\Cooking Projects\2011 rwanda cooking stuff\204.JPG]

My trip to Rwanda in 2011 was a milestone and it kick-started our interest in low impact cooking technologies.
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Solar Cooking


​Our Solar Cooker Collection
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Over the years Jane and I have made and acquired a small collection of Solar Cookers. Describing them here will be good way of showing the different types of cookers and highlight their features. 

Heaven’s Flame Box Cooker

The very first solar cooker that we experimented with we built ourselves, partly because it was the lowest cost option and partly because 10 years ago there were not many available for sale in the UK. The Solar Box oven is the most common DIY cooker. There are various designs on-line and the materials required, wood, glass and aluminium foil for the reflector are readily available. 

[image: C:\Users\SeggySegaran\Google Drive\Low Impact Cooking\Solar Cooking\combination 1.jpg]

The design above is attributed to Maria Telkes from the 1950s. We tried our best to reproduce this here. A detailed step by step design guide is presented in the Appendix.  

Most box cookers for use in the tropics need only 1 reflector. However in the temperate regions of the world, one needs all the reflectors shown here to get as much of the solar power reflected into the box as possible. The slope of the glass is also dependent on the latitude at which you are trying to cook. The further away from the tropics you go, the steeper the slope of the glass needs to be. A cooker used away from the tropics would also need different angles in the summer, compared to spring and autumn.

This Solar Box Oven performed well, reaching temperatures of nearly 150 deg C, allowing us to bake bread.

[image: C:\Users\SeggySegaran\Google Drive\Low Impact Cooking\Solar Cooking\combination 2.jpg]

We carried out various experiments with the glass, trying out double glazing, Perspex and other materials. Perspex was definitely out, as it started getting soft and deforming at the temperatures reached by the oven. Double glazing was also problematic, as the gasket also started to soften. We concluded that the best option was a DIY double glazed module.

Solar Cookers International Cookit

This is a panel Solar Cooker designed and distributed by Solar Cookers International (SCI). The design is freely available on-line and can be easily made with a large piece of cardboard and some aluminium foil.

Over the years we have bought and given away a few of the Cookit panel cookers to enthuse others to try cooking with the sun. They are low cost, intuitive to use and work well when there is bright sunshine.

[image: C:\Users\SeggySegaran\Google Drive\Low Impact Cooking\Solar Cooking\combination 3.jpg]

Unlike the box cooker, the user has to supply some sort of heat trap to prevent the cooking pot radiating it back out. The lowest cost option is a transparent bag like that shown in the picture. An oven roasting bag is ideal. It is also important to lift the pot off the ground using a trivet to prevent heat loss through the base of the cooker. 

The Cookit is made with cardboard which means that if it gets left out in the rain, it can become unusable. Below is a Cookit we made with Wickes Correx protection sheets covered with reflective foil. We left this out in the rain many times to test it, and it still works well. The photo also shows a heat trap we fashioned along with a stone to keep the lid from flying off.

[image: C:\Users\SeggySegaran\Google Drive\Low Impact Cooking\Solar Cooking\cookit reimagined.jpg]

The SLICK SM70

This belongs to a family of cookers that use an evacuated glass tube, of the type used in water heating systems. I received this as a retirement present from the family. SLICK stands for Seriously Low Impact Cooking and is an organisation run by Dave Oxford and Stewart Maclachlan for the promotion of Solar and other forms of low impact cooking. Here they are handing me the SM70.

[image: C:\Users\SeggySegaran\Dropbox\Cooking Projects\P1030947.JPG]

The SM70 is ideal for temperate climates where on a clear solar cooking day, the air temperature can be low and good insulation helps trap the heat in. The Evacuated tube does this very well, making it possible to cook even in winter when there are clear blue skies. The cooker can be collapsed into a handy carry case, the inside surface of which doubles up as reflectors. There is even a little pin to align it for maximum sunshine and a built-in temperature gauge.

[image: C:\Users\SeggySegaran\Dropbox\Cooking Projects\Adventures\slick combination 1.jpg]

The SLICK SM70 is good for cooking many types of food, but is not ideal for stews, rice and other dishes that have a lot of water. It remains one of our favorite cookers as it is so easy to transport and set up and especially good for bread and small cakes.

The Parvati

This deep parabolic cooker is manufactured in India. It is supplied with a 3 tier Tiffin box painted black and a heat trap. Deep parabolic cookers have a focal point well inside the cooker and don’t have the disadvantages of a conventional parabolic like risk of burning or setting fire to items if stored carelessly.

[image: C:\Users\SeggySegaran\Dropbox\Cooking Projects\Adventures\parvati solar cooker\combination 1.jpg]

The Parvati solar cooker is very easy to use. There is a bolt at the top and the shadow from this is minimised to ensure that its pointing towards the sun. We usually set it slightly in advance so that the cooker can be left in place for an hour or so before refocusing. The 3 tiers come in handy for cooking 3 different foods, for example rice and 2 curries for a midday meal. 

[image: C:\Users\SeggySegaran\Dropbox\Cooking Projects\Adventures\parvati solar cooker\combination 2.jpg]

The Copenhagen Solar Cooker

This is a design by Sharon Clausson of San Diego. It gets its name from the UN Climate Change Conference that took place in Copenhagen in 2009. It is lightweight and packs into a size 15 x 15 inches and 1 inch high for transport. As well as manufacturing and selling these, Sharon makes the plans widely available for solar cooking enthusiasts to make and experiment with. 

We made the larger version of this cooker which uses 22 x 22 inch square panels and is appropriately called the Copenhagen Beast. Below is the cooker made with Wickes Correx protection sheets covered with reflective foil.

[image: C:\Users\SeggySegaran\Dropbox\Cooking Projects\Adventures\copenhagen\combination 1.jpg]

The Sunplicity

This is our latest acquisition. The Sunplicity is a beautiful solar cooker designed and manufactured in France by Alain Bivas. It’s a deep parabolic, similar to the Parvati and probably performs much better
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