
 

 

 

 

4. Part of the power losses comes from friction of water in pipes (pressure drop). Show that the pressure 
drop can be expressed by an equivalent reduction on the drop height.  (This is termed "head loss", in the 
parlance of our times.) 
 

 
 

5. Determine the flow regime in the pipes from the Reynolds number 
 

 



 
 
8. The same technique can also be used in a tidal power station. In the factory of la Rance (France), 
water is pumped at high tide (and the level in the basin is raised approximately by 1 m above the 
level of high tide). At low tide the water is churned. What is the point of the process? What is the 
return to a tidal range of 5 m? 
 
The technique benefits from the difference between high tide and low tide. For a 5m tide, if 
one pumps water at an average altitude of 1m above the sea level, and that the same water is churned 
at low tide, the turbine yield will be significantly greater than 1: 0,9×6 –1/0,9=4,3 (90 % of the 
energy corresponding to 6m tidal range is recovers, while only 1/0.9 was spent while pumping, 
corresponding to only one meter of elevation). 

 

 



 

(Action = force. Sum of forces is set to zero to calculate maximum tangential stress.) 
 

 

 

 

(action = force) 

 

 

 
This torque is exerted on the axle (shaft) of the flywheel. For a cylindrical shaft of diameter D (and a 
second moment of section IGz) , one finds that the maximum stress is    



 
 
 

  
Volume of tank and then compression from PV=nRT. 

 
 
Evolution evident from next generation of batteries (lithium, etc). 


