
 

 

 

  

Hydro do that 



 

TThhee  TTeeaamm  
Meet the Powerpuffs – Our Moto is “Saving the World before the lights go out” 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

  

  

From left to right: 

Hannah Jenkins, 

Michael Probert, 

Murray Ashmole 

From left to right: 

Lyndsey Wylie, 

Luke Saunders, 

Lukas Von 

Petersdorff-Campen 

“We’re a special bunch of 

people!!” 



 

MMaarrkkeett  FFooccuuss  BBooaarrddss  
The New Glasgow Art School Building 

 

We thought that the best place for our new hydro electric power generator would be the proposed 

new Glasgow School of Art building.  

The winning Design by Steven Holl, a successful American Architect, will be replacing the current 

Foulis building and Newberry Tower. 

The area of the roof on the new building will be vast because of its sheer size. Therefore, we wish to 

capture the rainfall from this colossal area.  

In the gutter system, we would install our micro hydro device, therefore helping the new GSA building 

to stay greener and also producing some electricity. 

The electricity could be used to power lights on the GSA sign perhaps? 

 

However, this is just one example of our market plans... 

  



 

  

Our Market 

 

We would primarily look to sell our micro hydro product to new 

developments such as schools, offices and factories. This is because 

these are the buildings that tend to have the largest area of roof.  

This means that more electricity can be produced than, for example, in 

an average house.  

We would hope to expand into retro fitting the products into older 

buildings if the product has success. 

Perhaps then, the micro hydro product could be changed to be applied to 

smaller residences also. 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

TThhee  CChhaalllleennggee  
 

1 Watt or Bust 

 

The task for this project was to produce a micro hydro product that could 

generate a watt. Seeing as last year’s PDE2 could barely generate 0.25 

Watts, we knew that this would be tricky. 

We would use a closed environment with “The Trench” which sounds a bit 

gruesome, but is really just a wooden container with a hose in one end and a 

down pipe in the other.  

A pump will flow water up the hose, then over a small weir into the trench, it 

is the water from the weir that we must harness to produce the Watt. 

 

The Rules 

 

The rules were very simple. We could not use any of the space between the weir and the hose. This means that no one would harness the power 

from the pump.  

We could use the downpipe, but not below the downpipe. This means that no one could get more help from gravity than was fair. 

We had to use a generator supplied and the power would be calculated using P=IV and P=I2 R. 

  



 

OOuurr  PPllaann  
 

We realised that to maximise power, we would have to have our device at the most efficient place 

within the trench. If we use E = mgh, the mass of the water is a variable, height is a variable, but we 

cannot change gravity obviously. Therefore, we need to hardness the most weight of water falling 

from as high as we can get it. 

This effectively rules out the use of any water wheels, which tend to rely on water flowing horizontally 

rather than vertically. Another reason for discarding water wheels is that they are horribly inefficient. 

In comparison to a turbine, a water wheel only uses a small fraction of its surface area, however, a 

turbine tends to use all surface area, maximising efficiency. 

There were then several areas that our team had to tackle: 

 We needed a design for the most efficient turbine possible 

 We needed to find a way to maximise weight and height of water 

 We needed to control the flow of the water 

 We needed to design some sort of housing for our hydro product 

Our Solution 

 

After much deliberating, we decided to place our turbine at the bottom of the 

downpipe. This maximises our height. We also plan on funnelling the water which 

will maximise the volume of water above the turbine. 

 

 

 

  



 

FFuunnnneell  DDeessiiggnn  
I helped in the design and construction of a funnel for our hydro system. The funnel 

brings the diameter of the downpipe from 102 mm to a smaller diameter of 50 mm. 

This means that the water will begin to fill above the turbine; this is good, as it 

increases the mass and therefore weight of the water. This produces more power. 

I also helped in the design and construction of a pin bearing for the bottom of the 

turbine. This bearing is not designed to hold any weight but instead, keep the 

turbine on its designated axis. In simpler terms, it stops the turbine from wobbling, 

therefore reducing any friction forces with the walls. 

This was all done to boost the efficiency of the hydro system. 

  



 

TTuurrbbiinnee  DDeessiiggnn  11  
 

 

After many, many terrible first attempts to produce a turbine in Solidworks, I 

finally found my way with this design. 

It is a simple take on a Kaplan turbine, it works in a similar way to a propeller, 

except in reverse! The water falls from the top, is caught in the arc shaped 

blades which forces the turbine to rotate anti-clockwise. 

In this design, the blades are small in number but very long and wide. This is 

maximising the blade surface area. 

The cylinder at the top is hollowed so that a shaft can be inserted, the holes 

on the side are for fastening the shaft. 

I chose to put a cone at the bottom so that the discarded water will be 

jettisoned without any fear that it will slow the turbine.  



 

TTuurrbbiinnee  DDeessiiggnn  22  
 

 

This design has some similar traits to the first design. For example, turbine 

moves in an anti clockwise direction, cone at the bottom, etc. 

However, the big differences in this design are: 

 

 The Shield around the blades- this is here in an attempt to force all the 

water into the blades. The edge is filleted on the blade side so the water 

falls inward.  

 The blades are straight – this time, the blades are not the shape of an arc; 

they are simply straight blades at an angle. 

 The middle column is significantly thicker – less surface area for the 

blades. 

Some of the potential problems with this turbine are: that there is no easy 

connection method with a shaft, the shield around the blade may not be needed 

when the funnel does the same job and the surface area of the blades may be 

too small.   



 

TTuurrbbiinnee  DDeessiiggnn  33  
 

 

Again, this design has some very obvious traits from the first design. For 

example, the curved blades, the cone, the anti clockwise direction etc. 

The main difference in this concept is the double layer of blades. This idea 

comes from jet engines which use numerous propellers in series. Therefore, I 

thought to apply it to a similar situation.  

The blades are a similar shape to those of the first design. However, they are 

much narrower, allowing water to fall between them, therefore allowing the 

second set of blades to catch the water. 

There is also space for a shaft to be inserted and fixed in place. 

  



 

TThhee  CChhoosseenn  CCoonncceepptt  
 

 

The concept that the team chose to use was my first design. It was created using a Rapid 

Prototyping machine. Rapid Prototyping (RP) is a process in which a model is created using layers of 

liquid plastic, (in our case, ABS) if there are any voids, it is filled with a much more brittle plastic 

which is easy to remove when the model is finished. 

We made some changes to the original CAD model however; we took away some surface area on the 

blades near the bottom to allow more flow through the turbine. This was needed, as we were finding 

the water was flowing over the trench. 

 

 

We created our funnel by vacuum forming over a turned wooden mould. At the end of the 170mm 

long funnel, was a 10mm long 50mm diameter tube. This was where the turbine sat, at the bottom 

of the tube. On the very end was a small star-like shape that had an indent for our needle bearing. 

 

    



 

FFiinniisshheedd  PPrroodduucctt  
 

I am very proud to say that our team and our hydro system beat every other 

team. We achieved around 0.35 Watts, which is not only the best in our year, it is 

the highest power output achieved in this project so far. To show off a little bit, 

we powered some energy efficient LEDs around a little model of a bike shed. 

Conclusion 

 

I am very happy about this project, I am proud to say we are the new 

champions. I could not have asked for a better team to do this with. I would rate 

our work as 9/10, almost perfect! 

 


