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National School of Physics and Mathematics (Kazakhstan) 

THE USE OF TIDAL TURBINES TO GENERATE ELECTRICITY 

Names of team members:  Akbar Sandybay, Abumansur Sabyrrakhim, Nurbolat Balgat,                   
Aigerim Kurmasheva, Zhanel Nugmanova  

The goal of our project is to show that we can extract energy without adversely affecting the 
environment. Currently, there are a number of so-called traditional green energy sources such as the 
wind, the sun and the earth. In this project we intend to show how the water resources can be used to 
generate hydraulic power by using tidal turbines. In our research we used the observational analysis of 
the tidal turbines as well as the content analysis of the literature on the topic.  

Although not used extensively, tidal power has a high potential in the future for electricity generation. In 
comparison to the sun and the wind, tides are more predictable. However, tidal power has not been 
used as extensively because of its high cost and low availability of sites with sufficiently high tidal ranges 
or flow velocities. Nevertheless, many recent technological developments such as tidal turbines indicate 
that the availability of tidal power is much higher than previously thought.  In addition, new turbine 
technology also helps significantly reduce the environmental and economic costs. 

Tidal Power or tidal Energy is a form of hydro power that converts energy that was obtained from tides 
into electricity. Energy of the future is, arguably, ocean-based, because about 71 percent of the Earth's 
surface is water-covered, and the oceans hold about 96.5 percent of all Earth's water. With new 
technologies we can produce electrical energy directly from the ocean.  

Tidal turbines are the devices which are used to generate electricity by means of using cross tidal 
currents. Cross tidal currents are the currents which move in one direction for a certain period of time 
and move in the opposite direction after certain period. Tidal turbines generate electricity from the 
stream of these tides at the depth of 35-100 meters. Tidal Turbines generate electricity from the Earth's 
oceanic tides. Greater tidal variation and higher tidal current velocities can dramatically increase the 
potential of a site for tidal electricity generation. Energy can be harnessed from the tides in two ways: 
using the change in height of the tides (potential); and using the flow of the water (kinetic). Tidal power 
is very sensitive to speed. The power output varies as the cube of the speed.  In other words, if the 
water flows twice as fast, it produces eight times more power. Also, tidal turbines do not have to spin as 
fast as windmills to generate power, because water is roughly 800 times denser than air. Earth's tides 
are ultimately due to gravitational interaction with the Moon and Sun and the Earth's rotation, tidal 
power is practically inexhaustible. 

In conclusion, we can say that tidal activities are essentially the product of the orientation of earth, 
moon and sun, in which the knowledge behind has long reached its maturity. If a suitable site has 
proven to be suitable for the extraction of tidal stream energy, we can be rest assured that the supply of 
electricity will always be there. 

 

 

 

Conference Papers 

 

8 

Liceo “Marco Foscarini” Venice (Italy) 

HOW MUCH H2O DOES YOUR VENDING MACHINE COST? 

Names of team members:  Manola Bonsignore, Nina Cerasuolo, Pierpaolo Fasolo, Nicolò Ferretti,      
Elena Gianola, Nicolò Giuntoli, Carlotta Pompei, Susanna Savini 

The Water Footprint (WF) measures the amount of water used to produce each of the goods and 
services we use; among the factors that contribute to the WF a key role is played by food (production 
and consumption). 

Given the fact that during the breaks the students of our school have mainly (if not exclusively) access to 
food stored in vending machines, the amount of industrial snacks consumed daily (on average) is very 
relevant. Therefore we chose to estimate the WF of such products, focusing in particular on the impact 
of chocolate. 

We designed a survey on dietary habits and distributed it to all 15-year-old pupils in our school, 
including a specific section in which it was required to evaluate ones’ consumption of industrial snacks 
(categorized according to chocolate content). To calculate the average WF of the students of our school 
due to snacks we estimated the amount of each ingredient and multiplied it by the specific WF for the 
kind of product and by the average consumption. 

According to data made available by the WF Network, chocolate (dark) has an extremely high WF, 
approximately 17000 L/kg: its presence among the ingredients of an industrial snack, therefore, severely 
affects the amount of water used to produce each unit. Our survey revealed that students on average 
consume 5 to 6 portions of snacks per week (note that our school week consists of 5 days), which are 
evenly distributed among the categories we had selected (see above). These have a WF that varies in a 
wide range (between 40 L for chips and 400 L – 2 to 3 times that of a dish of pasta – for chocolate bars): 
as a result the average amount of water associated with these products is around 300 L/day per capita. 

Food provided by vending machines to the students of our school (besides having questionable 
nutritional value) has a significant impact on our WF: therefore we intend to raise awareness of such 
data among our schoolmates to improve our dietary habits, with positive impact on the environment. 
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