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The Project 
 
Breeding fish on a larger scale requires a constant flow of fresh water into the tanks, 
and waste water out, due to the poisoning of the fishes by their own excrements. 
That's the reason why normal fish farms use a lot of fresh water and produce a lot of 
effluent.  
Due to these facts our target was to produce fish with as little water loss as possible. 
We tried to do that by installing a water cleaning and recycle system. This was my 
job.  
 
 
The water recycling system  
 
The most important items needed to produce such a system was a pump to make the 
water circulate and a filter to take out the waste products. In our case we have three 
tanks with fish inside and one tank without. The water flows through the filters above 
the tanks with fish first then the water is 
pumped from the last tank to the fishless 
tank from there it flows again through the 
filter and so on. The filter we made out of 
plastic cases, which we filled up, with 
Lava stones. These stones are very 
porous and make the surface, where the 
neutralization of the waste products from 
the fishes by the micro organisms 
happens, bigger. The serious problem 
was the water pump, without electricity 
and money for solar panels it is quite 
difficult to pump water. To over come 
this problem I had to build a low cost water pump. 



Waterflow 

The Waterpump 

 
The principle of the water pump 
 
The functionality of a water pump is very easy, all you need is two one-way valves an 
a membrane or plunger, witch is moving up and down and pushes the water in the 
only direction it can go. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Building the water pump 
 
The one-way valves I got for free from a friend. I got very good ones, cheaper would 
have done it too, but the better they work, the more efficient is the pump. More 
problems I had with the membrane. To find a fitting piece of rubber is not difficult, 
the problem is to seal the membrane and make it air tight, there are always little holes 
where air can go in or water can go out.  
The worst thing for the efficiency of the pump is having air in the system. A lot of 
energy can be lost in the compressibility of the Air, because of this I had the idea to 
put the pump into the water, there is no air witch can go inside the system only water 
could enter and that’s not so bad because water is not compressible. 
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The Hand powered Water pump 
 

When I came to Africa I began to learn a little Swahili, just because I had to, all 
natives try to speak with you in their language. But what I understood when I showed 
my pump was that people don’t need such a complex wind wheel for pumping water, 
they are amazed just pumping the water from hand. That's why I constructed a hand 
powered wind pump to. 
 
First I saw two possibilities. Modified the pump so I can push with on move a big 
volume of air and second to build a system, which transforms the slow arm movement 
into a high frequent vibration at the unmodified water pump.  
After a few drawings I decided to modify 
the pump. I bought a plastic pipe with a big 
diameter. Luckily for me that plastic was 
quite soft what made it easy for me to cut 
an form the pipe the way I wanted. I cut a 
piece of pipe with 25 cm. I wanted to 
reduce the diameter of that 25 cm pipe so it 
will fit exactly into the original diameter. 
That means I had cut out the red part of the 
pipe in the picture below. I wanted to make 
a piston. 
 

 
 
 
 
 
 
 
 
 
 
This, now in the diameter 
smaller pipe, I filled up with 
cement. And into the cement I 
put a iron pipe with o hole, so I 
can fix a wooden stick there 
later. And like this the piston 
looked at the end. 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 

Here you can see the whole pump system with the wooden stick you hold in your 
hand and move up and down to pump the water. The two cement blocks I fixed to the 
pump because the whole system is to put into the water. 
I was surprised how easy and fast that pump was built and at least it pumped very 
efficient. 

 
Later we installed a lewer to reduce the force you need to pump. 

 
 

 
 
 
 
 

 
 
The Wind wheel 
 
Building the wind wheel was quite difficult but I made a working prototype. There 
were several problems, which I had recognized and solved, and this developing 
process I will try to document here. 
 
Which piece do I produce out of which material? For example the axis I wanted to 
make out of metal first, but I decided to make it out of hard wood. Wood is the 
lightest and easiest material to work with, that’s why I tried to make the most pieces 
out of wood. Only where the forces from the wind or weight were to big, I decided to 
use other material like the iron pipe. Or when I decided to use plastic pipes instead of 
iron, the reason is the self-lubricating properties. For example the axis is better to turn 
in a plastic than in an iron pipe, would I use other material, the frictional resistance 
would be worst. 
It turned out, that the plastic pipes are very easy to forming when you make the 
material hot; we made that over the fire.  
 
The most important thing I would make different when I could build the wind wheel 
again is the size of the axis. I made the proportion to small, depending on the pump or 
the way you want to make use the wind wheel I would make it much bigger, at least 
80mm the small diameter where the axis is in the plastic pipe 1 and 150mm in 
diameter where the wings are fixed to the axis. 

 
 



The explanation to the assembly drawing  
 

 
1. Wind, Delivering the energy for turning the wheel. 
2. Wings, They catch the wind and make the system turn. 
3. Axis, in my opinion the heart of the whole system, everything depends on this 

component, if you will be able to fix the wings on it, if the up and down 
movement is big enough. 

4. Eccentric, a part of the Axis, maybe the weak point, where the Axis could 
break. It transforms the turning movement into a up and down movement. 

5. Plastic pipe 1, the guidance of the axis. Is made out of plastic because plastic 
has some self-lubricating attributes. 

6. Bamboo stick is necessary to hang up the sail. 
7. Sail, turns the wheel into the direction of the wind. 
8. Plastic pipe 2 makes the rotation in vertical direction possible. 
9. Nail, stops the falling down of the plastic pipe 2. 
10. Iron pipe, is fixed properly with the trunk and gets the plastic pipe put over. 
11. Trunk, is holding the hole system high up in the air, where the wind is much 

more constant.  
12. Wire, conducts the power from the eccentric to the water pump. 

 
 

 
 



 
 

Overview of Windweel 



About me 
 
 
To complete the requirements for my course I had to do practical work 
experience.  I always wanted to know more about Africa and so tried to find a 
project there to join. My school has regular contact to a nature park in Kenya; 
therefore I was able to do my work experience there.  
I worked for the Baobab Trust, which is a kind of development aid organisation; it 
is financed by the Bamburi-cement factory, one of the biggest employers in the 
region of Mombassa. For those interested in further information about this 
organisation, here are some links: 
www.thebaobabtrust.com/ 
www.bamburicement.com/test2/haller.swf 
Here the link to my schools website where you can find more about fish farms and 
a lot of other interesting projects. 
www.hsw.ch 

 


