
 
 

DE BEAUHARNOIS 

ACTIVITY(ANSWERS) 

 

1. a) Calculate the 

energy of the 

water rotating the 

turbines every 

second, using the 

following figures:  

 The height difference 

between the entrance 

and exit for the water 

going through the 

turbines is 24 m. 

 Three Olympic sized 

pools of water pass 

through the 

Beauharnois turbines 

every second. 

 2.9 X106 L = volume of 

one Olympic sized 

pool; density  of water = 1.0 kg/L 

 g = 9.8 m/s2 = 9.8 J/(kg*m) 

 

SOLUTION: 

E = mgh 

                   
 

    
    

  

 
  9.8  

 

    
      

= 2.04624 X 109 J 

(notice this is the value per second) 

 

 

 

 

24 m 



 
 

b) The total power generated by the 38 units of the Beauharnois plant is 1911 X106 W (1911 MW). 

Using the answer in (a), calculate the efficiency of the conversion from water’s potential energy 

into electrical energy. 

 

SOLUTION: 

             

            
                 

 

             

              
          

 

c) Where does the wasted energy go? There 

are three processes that convert it to 

heat. 

Fill in the blanks: 

 

(1) Copper loss:  

The moving magnets in the rotor 

cause the magnetic field to change. 

This forces the ______________in 

the surrounding copper coils to flow. 

But as the amount of charge per 

second or ___________increases, 

heat loss also increases.   

     

  Electrons, current 

(2) Magnetic loss: 

The continuous movement of the magnetic particles in the rotor’s magnets, as they try to align 

themselves with the magnetic field, produces molecular friction. This, in turn, produces 

____________.   Heat 

(3) Mechanical friction: 

Moving parts, through friction, can generate heat. This can be minimized through 

________________   lubrication 

 

 

 

 



 
 

 

 

d) Use the values in (c) to estimate the temperature increase that could potentially result after the 

generators work for 1 hour.  Assume that in that time period, only 30% of the heat stays in the 

building. The building’s dimensions are 1000m by 100 m by 60 m. The specific heat of air is 1,0 

J/goC, and its density is about 1.0 g/L. There are 1000 L in 1 m3. 

 

Heat gained by building = 0.30*(100%-93%)(2.04624X109J/s)*3600 s = 1.55X 1011 J   

 

Q = mcT 

 

T = 
 

  
 

           

                 
     

   
  

    

 
            

  

= 26 o C 
 
 

 

 

 

 

 

 

 

 

 

 

 



 
 

2. Read the following and answer the questions that follow. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a) In the components of part 3, what metallic elements are most likely to be found? 

b) What causes the magnetic field of the rotor to change, which in turn forces electrons to flow out 

of the copper coils? 

c) In what numbered part are the copper coils found?___________________ 

d) Why is copper chosen as the material in the stator?_____________________ 

e) How many direct links are there between components  3, 5 and 7.____________________ 

f) How does the speed of the shaft compare to that of the turbines and rotor?_______________ 

ANSWERS:(a) iron mixed with cobalt and nickel and some impurity to lock domains (b)the rotor rotates 
(c) 4  (d) 2nd best conductor and less expensive than silver  (e)2   (f)same 
 


