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To Expand Offshore Power, Japan Builds Floating Windmills 

 

OFF THE COAST OF FUKUSHIMA, Japan Twelve miles out to sea 
from the severely damaged and leaking nuclear reactors at Fukushima, a giant floating wind turbine signals the start of 
Japan’s most ambitious bet yet on clean energy. When this 350-foot-tall windmill is switched on next month, it will 
generate enough electricity to power 1,700 homes. Unremarkable, perhaps, but consider the goal of this offshore 
project: to generate over 1 gigawatt of electricity from 140 wind turbines by 2020. That is equivalent to the power 
generated by a nuclear reactor.  The project is also a bid to seize the initiative in an industry expected to double over the 
next five years to a global capacity of 536 gigawatts, according to the industry trade group Global Wind Energy Council. 
The Japanese have lagged at wind turbine manufacturing, which is dominated by European and Chinese makers. What 

sets the project apart from other offshore wind farms around the world, consortium officials say, is that its turbines, 
and even the substation and electrical transformer equipment, float on giant platforms 
anchored to the seabed. That technology greatly expands potential locations for offshore wind farms, which have 

been fixed into the seabed, limiting their location to shallow waters.  Harnessing wind in deeper waters off Japan could 
generate as much as 1,570 gigawatts of electricity, roughly eight times the current capacity of all of Japan’s power 
companies combined, according to computer simulations based on historical weather data by researchers at Tokyo 
University, one of the project’s main participants.  If you get the scientists dreaming big, they say the world’s wind 

power potential — the maximum power that can be extracted by a given number of wind turbines over 

increasingly larger areas — (((could yield up to 7.5 terawatts of electricity))). According to a study by 

researchers at the University of Delaware and Stanford University concluded last year, that is (((more than enough 
to fuel half the world’s power demand in 2030))). A gigawatt is equal to 1 billion watts, and a terawatt is 

1 trillion watts.  
 

INTRODUCTION: Power from wind comes from wind producing rotational kinetic energy (KE). Then, KE is 
converted Into electrical power(kilowatts=Kw) at the generator at the wind turbine’s hub. The Inertia of one  
Turban blade is I =  1/3 ML2. L = length of blade,  L = D/2, D = diameter of rotation, KErotational = ½ Iω2  , P(due to 
three blades) = work or energy/time =     KErotation/t =     ½[(3)1/3ML2]ω2/t   =    [ Mω2/8t] D2 , consider[Mω2/8t] 
as a constant c. Thus, P=c D2  
 
QUESTION:  Show for the three turbines on the right side of graphic(upper right) that the ratio of power output 
to diameter squared is ~ a constant.  This shows that power output is proportional to D2.  Cool!  
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