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 Chapter 11                                 Wind Energy

    At the present time wind energy is growing rapidly, although not rapidly enough. Very large windmills suitable for windfarms in high energy locations are well developed. The present price seems to be around $1500 per peak kilowatt. From the Broad Plan chapter it will take about $400 billion investment to produce 10 quads from wind. The present rate of investment is entirely inadequate because wind is one of the easiest resources to finance. There is some hope that windmill prices will drop to $500/peak kw and that there could be enough locations to produce much more than 10 quads. 

     In terms of big wind, a major problem is the financing and construction of windmills. They must be made with American labor because lack of jobs is a supreme problem in the US. However it is doubtful that we can afford union labor so there will be a big fight over that We may also have to resort to placing factories on the border with Mexico in order to get enough labor to build the mills. 

      As the portion of energy contributed by either solar or wind increases, the intermittent nature of these sources will become more and more of a problem. In other words, when the wind dies all of the power will fail. Another associated problem is that the cost and losses in long distance transport of electrical energy may be great. One method of handling this is to put wind and solar in nearby locations. At any one time either one is likely to be working. In general all other sources such as biomass, coal, and nuclear would help to smooth out the valleys. Storage of large amounts of power is very expensive. Methods that have been suggested are pumping water to a reservoir, monster flywheels, heat in sodium salts, and batteries. All of these techniques may be much more costly than the original wind facility and therefore must be viewed with suspicion. In my opinion the best way to use the energy from very large solar and wind power generators is to build large manufacturing facilities near the source. If these facilities can operate intermittently they would skim off the power peaks and would reduce the feast or famine problem. This avoids the inefficiency of long distance power transportation and provides an essential commodity that can be transported by rail. Essential manufactured goods such as ammonia, nitrogen fertilizer, aluminum, and liquid fuels for tractors are more important than light, or even heat for consumers. A more undesirable, but probably necessary technique is simply to do without electricity at certain parts of the day or in times of low wind. One good thing about wind energy is that it blows at night when the sun isn’t shining, thus making evening lighting more available. Of course there will be some storage within buildings using batteries, compressed air, flywheels or heat that even though expensive, are designed to meet the urgent needs of a particular facility. Affluent groups may be able to afford storage while poverty stricken groups may have to do without.    

     The siteing of windmills will initially be a major problem but as the realization that desperate measures are needed grows, then the opposition will melt. Free land areas will be developed first. Fortunately things can grow and cattle can graze under windmills thus enabling double usage of the land. There have been a few offshore facilities built and there are more in the planning stage. Since wind energy is higher close to large bodies of water, this increases the available sites. All around the country, the ocean shore lines, the shore lines of the great lakes, and the middle of smaller lakes are all possible places to build mills. A shallow spot where a tower can be set in an inland lake is a possibility anywhere. The problem of course is to find enough shallow locations that have bedrock so that the mills may be made secure against storms. Locations may be off shore or on land. According to the wind map, the whole state of North Dakota is suited to windmill installation. The potential of wind energy across the country is conjectural but is very high. 

     Wind energy is direct mechanical energy, which makes it suitable for making electricity or for pumping and compressing. There is no direct way to make transportation fuels from it. Also there are large losses in sending electricity long distances over power lines. Making hydrogen for cars by electrolysis from wind or solar energy is the environmentalist's dream, but that is so lossy and expensive that it would only be used to shave power output peaks. The hydrogen is valuable in making fertilizer and liquid fuels but there won’t be enough of it to run many cars.

     One of the real challenges will be to make the use of smaller windmills on consumption site more cost effective. This is necessary because of the cost and losses of power lines and because individual buildings may want their own source of power. In areas where wind is low, there still may be enough of it to merit a windmill. Even here in Michigan there are many remnants of the old four bladed mills formerly used for pumping water. In order to make mills more useful in these areas it is necessary to reduce the capital cost of the mill and make them operate in lower velocity winds. Having the mill drive a pump or compressor instead of an alternator can reduce the capital cost. These devices are probably cheaper than an alternator and may also do work directly, without the losses of an electric system. Windmill air compressors could store power in an air tank. Compressed air storage may be the best way to power refrigeration and air conditioning. This tank could also be used to store power from solar, biomass, human, and animal energies thus supplying constant power to an air motor. Water pumping is an old standby. Pumping of refrigerants by windmills could accomplish heating, cooling, and refrigeration

     Another way to get more power from small windmills would be to design them for lower speeds. Output from a windmill goes up as the square of the blade diameter and as the cube of the wind velocity. Therefore mills have a tradeoff between having larger blade diameter with more output at low velocities and having sufficient strength to work at high velocities. It might be possible to use larger diameters if better high wind protection devices could be designed. Such designs might include ultra light blades that fly off and are easy to replace, blades that are flexible, and blades that stow in high winds. If materials are cheap, it might be better to make more efficient mills and then rebuild them whenever a big storm destroys them. The use of such techniques such as wooden poles for towers and blade construction using Styrofoam may become an important tactic in saving money. Putting small mills on rooftops would also be useful. Using auxiliary buildings such as barns to anchor windmills might be useful. Vertical windmills could possibly be used on rooftops. Of course such installations might interfere with rooftop solar installations. The windmill could help provide utility functions in the building such as making power and processing sewage back to fresh water. Ubiquitous mills all across the nation could only partially solve our energy problems but still could provide enough energy to be worthwhile. 

      One of the big worries about any large scale energy source is whether there are enough raw materials to make the quantities needed. Windmill towers will need large amounts of steel. Of course much of the steel we are now putting into cars could be put into windmills. It is possible that future vehicles and smaller windmills will have some wood in them. Another problem could be the copper needed for the windings on the alternator. To produce 10 quads of windmill power it may take as many as 170,000 large heavy windmills. 
