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1. Background information 

The ‘Zero Electricity Eco Cooler’ (Eco Cooler) is designed in cooperation between 

two actors; Grey Dhaka and Grameen Intel Social Business Ltd. 

Grey Dhaka is a department of the global advertising and marketing agency network 

Grey Group. In Asia, Grey Group covers 28 cities in 16 different countries. Their clients vary 

as wide as Canon and Volvo to Qatar Airways and Pringles (Grey 1, 2016).   

Grameen Intel Social Business Ltd is a joint collaboration between Intel Corporation 

and Grameen Trust. The company provides IT solutions for rural entrepreneurs who offer a 

service using computing technology in their local communities. They operate with the vision 

of connecting and improving peoples living condition around the world by technology 

solutions (Grameen, 2016). 

More than 70 % of the population in Bangladesh lives in corrugated tin huts. In the hot 

summer period temperatures inside the huts reaches as high as 45° celcius. The aim of the Eco 

Cooler is to change the very uncomfortable conditions inside the tin huts. In other words;to 

make it a bit more bearable to be inside the house when the weather is hot.   

The Eco Coolers have been installed for free in villages in Nilphamari, Daulatdia, 

Paturia, Modonhati and Khaleya across Bangladesh as a part of a cooperate social 

responsibility program (Grey 2, 2016). The product is installed in about 25,000 households in 

Bangladesh (Collective-evolution, 2016). 

Graheem Intel Social Business’s deputy GM Abdullah Al Mamun said following 

about the product: 

 “Since most rural homes in Bangladesh are made with corrugated tin, the Eco Cooler has 

the power to provide relief to millions of Bangladeshis. We sincerely hope this volunteer 

effort will make a difference in their lives”  

(Metabunk, 2016). 
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2. Why this research? 

Before we decided to do this small concrete study our aim was actually to implement 

the very promising Eco Coolers in areas of Cotonou where it was needed. The implementation 

should have been trough promotion of the product as well as ´how to build’ training with the 

target group. But after realizing that the product has been the epicenter of a viral discussion 

we decided to change our plans and do this study. Simply because we (and you) need to know 

if the product works - before the step of implementation.   

The function and value of the Eco Cooler has apparently been a subject of discussion 

at the internet and we believe it is important for people to know more about the product.  

Grey Dhaka and Grameen Intel Social Business Ltd claims the product has the ability 

to reduce the temperature when the conditions are optimal (Grey 2, 2016). Critics don’t 

believe the possibility of this. The critic of the product at the internet is mainly based at 

theoretical scientific arguments and not by practical experience.  

 As an objective actor we want to test the function and value of the Eco 

Cooler in real life. The aim is to provide interested parties useful answers 

about the product.   

 

3. The product 

The materials to build the Eco Cooler are relatively easy to get in hand. In addition 

they are renewable and free (or at least very cheap) which makes it perfect for people with a 

low income. Another positive is the very easy process of building the product. As soon as the 

materials are gathered it will only take you a few hours to have your final product.  

 

3.1 Materials et tools 

A list of the few materials you need to build the Eco Cooler:  

 1 plate (card or thin wood)  

 X amount of empty plastic bottles (1,5l is preferable)  
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A list of the few tools you need to build the Eco Cooler (the list logically depends of the 

material you choose for the plate): 

 1 saw 

 1 knife 

 1 electric drill/hammer and flat screwdriver/nail 

 1 ruler/tape measure 

 

3.2 How to build it? 

Be aware that the methods and tools depend of material. Otherwise this ‘step by step’ 

guide is simple and easy to use even without experience.     

 

                 

Picture 1: Mapping of the stages of construction of the Eco cooler 
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Frame 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1) To begin you have to start gathering the materials and tools you need. To get the 

amount of bottles you need is probably the part of the process where you have to 

put in the biggest effort. The bigger the size different between the “bottle body” 

and the rim, the better. 

 

2) Measure the window where you want to install the eco cooler. Ensure to choose 

the window with the best air flow from the outside!  

Cut the plate the same size as the window. Use saw or knife depending of 

material. 

 

3) Measure where you want to make the holes. Make sure there is space for the 

“bottle body”. Cut the holes according to the measurement of the rim of the 

bottle. Use knife/electric drill/hammer and screwdriver/nail, depending of 

material. This is technically the most challenging part and if you don’t feel 

confident doing it, it’s properly possible to arrange cheap assistance.  

 

4) Cut the bottles in half with a small knife. A pair of scissors is also useful. 

  

5) Cut away the top of the bottle caps. Use a small knife. 

 

6) Push the collected plastic bottles into the holes of the plate. Twist the caps back 

on the bottles from the other side. The caps help the bottles to be installed in the 

plate.  

 

7) Install the Eco Cooler in the chosen window. 
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3.3 Science behind and critical views 

 People behind the Eco Cooler argue the product is based at very simple science. When 

hot air is quickly compressed it becomes colder. It means when hot air streams into the bottles 

of the Eco Cooler, it comes out cooler in the other end. The cooler air creates the lower 

temperature in the tin hut (Youtube, 2016). 

But at many different forums people of the internet has been critical about the Eco 

Coolers being able to turn hot air into cold air trough the simple use of plastic bottles.   

The following skeptical opinion is just one out of many (Reddit, 2016; Metabunk, 

2016): 

 

"To cool air you have to move the heat somewhere. You can certainly cool a house by 

compressing air so it’s hot, passing it over some kind of heat sink to pipe away the heat, and 

then expanding it again. It would not be very efficient though, and this “intervention” lacks 

any significant compression, and any heat transfer mechanism. The incoming air cannot 

be any cooler than the outside air » 

        - Mick Ouest (Metabunk, 2016). 

 

In different forums even theoretical laws of physics are discussed to either back up the 

product or criticize it (Physics, 2016).  

Summed up the critics argue that everybody with basic knowledge of thermodynamics 

would know it isn’t possible to decrease temperatures trough plastic bottles. The viral 

discussions are exactly why this small study is relevant.  

 

4. The test 

With the background information, list of materials, list of tools, explanation of science behind 

as well as clearance of the purpose of the study lets now focus at the practical test of the Eco 

Cooler.  
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4.1 Approach 

To run the test we produced two prototypes of Eco Coolers:  

 The first was made of 16 bottles and a 70cmx70cm plate 

 

 The second was made of 20 bottles and a 90cmx80cm plate.  

 

They were built to fit the windows of our two test houses.   

To get our answers and results we were using these different methods: 

 

 We used a thermometer to test the temperature inside the tin huts with and without the 

installation of the Eco Cooler; 

   

 In addition we did a qualitative semi structured interview with a local participant to 

get a better understanding of the need for Eco Coolers as well as his opinion of the 

function and value of the product. The feedback interview took place after letting the 

households use the Eco Coolers for one week. 

 

 Our own opinion of the Eco Cooler based on practical experience with the product in 

the field.   

 

 

 

Frame 2 

 

 

 

 

 

 

 

 

The target group of the Eco Cooler is people 

living in corrugated tin huts without access to 

electricity in regions with a hot climate. 
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In Cotonou, the biggest city of the West African country Benin, people in different 

areas of the city fit the target group.   

 

“For our test we have chosen the community of Vossa. In cooperation with a few 

locals from the target group living in that area we were testing the function and value of 

the Eco Cooler. Two households (corrugated tin huts) in the community of Vossa were 

willing to participate. “ 

 

To make sure the conditions were as good as possible we were running our test an 

afternoon with sunny weather and a breeze in the time period between 1 pm – 3 pm. 

 

4.2 Results 

1) First test house  

 Our first test house is a compact tin corrugated hut sized 16km
2
. Herve, 42 years 

old, live in this house together with his wife and four children. The temperature inside the hut 

is sometimes very uncomfortable, especially in the hot season (December-February).  

“(…) when it is sunny and you are inside the house it is very difficult to stay or rest.“ 

                                                                                                         - Herve quote. 

In this house we installed the ‘20 bottles/90cmx80cm’ Eco Cooler. We had perfect 

conditions with the wind blowing straight inside the product (window towards west).  

 

If the Eco Cooler actually works we should experience a positive result today. And 

so we did! (See annex: temperature table) 
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Frame 3 

 

 

 

 

 

 

 

 

Another positive is the ventilation effect. It seems quite cool in front of the Eco 

Cooler that works somehow like a fan. Logically, the closer you are at the Eco Cooler the 

better you feel the ventilation. Think about something like the ‘wind chill factor index’ 

in a very small scale.  Herve and the family have been testing the Eco Cooler for more than a 

week. They also have a positive impression of the product. Herve said following about the 

Eco Cooler effect:  

 

“At the beginning I didn’t believe in the Eco Cooler but after doing my own 

experience I change my mind. I had stayed in the house in the afternoon with all closed to rest 

and I feel a difference. It was less painful than before without the system. It was a little 

cooler.”  

– Herve quote 

 

Based at our practical experiences we don’t believe that the Eco Cooler is directly able 

to compress the temperature but we believe that it is able to bring the cooler outside 

temperature into the heated tin huts. Simple as that. No magic.  

Inside the tin hut we measured a temperature at 33,5°-34° celcius, with no 

ventilation. 

Then we installed the Eco Cooler and the temperature dropped to stable 

32° celcius.  

This mean a difference of 1,5°-2,0° celcius.  

Doesn’t seem a lot but it is actually enough to have a positive impact. 
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The outside shadow temperature at the test day was 30° celcius. Inside the tin hut it 

was 33,5°-34° celcius. In our case the Eco Cooler bring down the temperature to somewhere 

in between outside/inside temperatures.  

 

                           

                      Picture 2: Picture of the outside of the first test house with Eco cooler 

 

2) Second test house  

Our second tin hut differs from the first one because the only window of the house 

turns towards another direction (south). Regarding to the wind of our test day this is not 

optimal. The house is a perfect build tin hut in the size of 20m
2
.   

We decided to include the house in the test to experience how important it is to take 

interest in the wind when installing the Eco Cooler. The inventors claim it is important to 

install the Eco Cooler in the window with the best air flow. Based at our experience we 

definitely agree. 
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Frame 4 

 

 

 

 

 

 

 

 

 

 

  

 

                             

                             Picture 3: Interior view of the 2nd test house with Eco cooler 

 

Our test was supporting the importance of this as we got a very negative 

result. 

Absolutely no function at all. No inside breeze, no changing of the 

temperature.  

To install the Eco Cooler in the best suitable window with airflow is 

alfa-omega.   

As a natural consequence of the bad conditions and result the household 

was not a big fan of the product.   
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4.3 Validity of our methods   

As mentioned before the main purpose of this small study is to provide some useful 

information about the function and value of the Eco Cooler that people can use as a guideline 

to choose if or not to  implement the Eco Cooler in their local communities.  

Our aim has (of course) been to make our results as valid as possible. This is always 

the big challenge when you work out a study. Here are our critical thoughts of our results and 

used methods. 

We find the community of Vossa in Cotonou a valid area to test the Eco Cooler 

because we were able to find the type of houses we wanted for our research. Our two test 

houses were constructed with a minimum of inside air flow which made them a relevant 

match.  

Are two tin huts enough cases to generalize the answers? That’s a good question. We 

have been a bit surprised how challenging it was to find houses for the test.  

Beside from the fact that it was not very easy to find tin huts with perfect conditions to 

test the Eco Cooler, we were actually facing difficulties to get access to some 

communities/households. To do field work or implementations of projects in West Africa is 

not necessarily ‘a walk in the park’ and in some cases people demand financial benefits or at 

least something to agree to participate. This small study is based on voluntary initiatives and 

we didn’t have any financial resources to support the study. 

We have been searching other opportunities in Cotonou but due to the short period 

devoted for the study we didn’t succeed. Of course more tests could strengthen our results but 

in the end we don’t believe more tests would change our conclusion dramatically. 

What we couldn’t change was the fact that we were not testing the Eco Coolers in the 

hot season (we did the tests in august). The climate of Benin varies during the year but is rare 

to drop below 30° celcius for a longer period. In Bangladesh the inventors of the product 

claims the temperature reach 45° celcius inside the huts. We have not been able to test it in 

temperature that high but we reached 33,5°-34° celcius. There is a risk that this could have an 

impact at our result but honestly we are not sure.  In other words, we can’t deny a hotter 

climate would bring more value to the product.     
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We find our prototype products valid because we were building it by using the 

instructions of the inventors. The guidelines were easy to follow and our product seems to be 

quite similar to those implemented in Bangladesh. A bigger Eco Cooler fitting a bigger 

window could be very interesting to try next time – maybe it will increase the positive 

impact?  

The position of the successful window was not central in the room. Maybe a more 

central position – combined with a bigger window/Eco Cooler – can make the temperature 

drop even more as well as creating better ventilation? Yes, it could be benefitting with other 

test houses to test this but we didn’t find a house/household like that who were willing to 

participate.   

Our interview person is the owner of the household of our successful test hut which 

means the source is primary. As we made it clear that the test was for the purpose of an 

objective study and no specific benefits were included, our interview person didn’t have 

obvious reason for answering positive or negative about the product. 

It could maybe have been useful to include more theoretical laws of physics to back up 

our results but because it really isn’t our expert area we decided to leave it and instead focus 

of the practical results we got. 

Our references are only websites which in general isn’t what you want as the 

fundament of your study but in this case the existing ‘literature’ is only to find at the internet.  
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5. Conclusion 

Based at our test the Eco Cooler has a positive function and a potential to bring value 

to the people. In our successful test house we experienced a temperature decrease of 1,5°-2,0° 

degrees. We also experienced a positive ventilation effect and believe the product works a bit 

like a fan.  

The Eco Cooler is not able to compress the temperature trough plastic bottles but 

it is able to bring cooler outside air into the tin hot tin huts (our theory).   

The product has no function at all if it is installed in a window without airflow.  

Don’t expect a huge decrease in temperature but the small temperature drop and the 

fact that it is cooler in front of the Eco Cooler brings value to the people. 

Our concern about the product is the fact that many conditions have to be perfect to 

fulfill the potential of the Eco Cooler. Based at our experience the weather and the position of 

the window have to be spot on.      
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6. Perspective 

So what comes next? Our conclusion about the function and value of the Eco Cooler is 

positive but to be realistic we also have to realize that it is a product with some weaknesses.  

The benefits of the product have to do the effort of the people justice.  The question is; 

“if we should promote and help implement the Eco Cooler in areas in Cotonou where it 

is needed, or not?” 

We have decided to arrange an event in the community of Vossa to present our result 

and talk about our experience. The local authorities and chief as well as other interested 

people will be participating. Based on the response of the product we will decide further 

actions.  
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Annex 

Table 

 

First test house (temperature table) 

 

 

 

Temperature in celcius 

13.30-14.30 

 

Temperature in celcius 

14.30-15.00 

Outside temperature in the 

sun 

 

35,5° 

 

36,0° 

Outside temperature in the 

shadow 

 

30° 

 

30° 

Inside temperature in the 

house without ventilation 

 

33,5° 

 

34° 

Inside temperature in the 

house with Eco Cooler 

 

32° 

 

32° 
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Interview extract 

Name: Agblo Hervé Guy 

Age: 42 

Family: One wife and four kids 

Job: Working at the port 

Community: Vossa, Cotonou 

 

How do you feel the heat inside the house? And is it hot all year round? 

“The heat is unsupportable in Vossa. It is because we are in wind season (not the hot season) 

that we feel better now. Nevertheless, when it is sunny and you are inside the house it is very 

difficult to stay or rest. “ 

“Except for the wind season the heat is high. In wind season the wind is lesser but you can 

still feel it.” 

 

You have now been testing the Eco Cooler for more than a week. How do you find the 

product? 

“At the beginning I didn’t believe in the Eco Cooler but after doing my own experience I 

change my mind. I had stayed in the house in the afternoon with all closed to rest and I feel a 

difference. It was less painful than before without the system. It was a little cooler.” 

 

Do you believe the product could bring value to the community of Vossa?   

“In Vossa there is only a few houses in sheet metal left. But it will be a good enterprise which 

would be welcomed by those people still live in sheet metal houses.  

But also try to think about equipment for brick houses. It could also be interesting.” 
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Pictures from the field 
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Source: Study on Eco cooler, 2016, Vossa 


