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  Chapter 4                                    Conservation

              Since we will have to lower energy consumption by at least 50%, it can truly be said that conservation will be the most important factor in obtaining comfort and tranquility for our progeny. The only permanent energy sources are solar, wind, and biomass. However the environmentalists who think that we can produce our present consumption from these sources are dead wrong. We will be lucky to get 30% of present consumption from these sources and consequently must cut consumption first by 50%, and then later by 50% again. As coal, gas, oil, and nuclear fuels are used up the battle with energy scarcity will become totally intense. As we conserve, we will have to ignore the comfort needs of consumers in order to keep them alive. In other words you might have to live with 20 people in one house until you can build the condominium that will give more space. The ultimate effort to conserve will result in a complete change in lifestyle. This chapter deals with the transitory conservation efforts that will likely precede the complete building of a new lifestyle. One of the questions is how much energy can we save without completely rebuilding America. 

            There are two schools of thought on how to conserve. One is the minimalist viewpoint that people can bridge this gap almost completely by doing without. The other viewpoint is that technology can enable us to live in comfort; that ultra efficient cars using solar to hydrogen fuel energy can enable us to travel at will as we are now. Neither of these viewpoints is correct. First we can't have a totally cave man culture because there are too many people around now. There are no resources that would allow us to heat small buildings scattered all over the landscape. A totally primitive culture would not allow us to care for the young, sick, or elderly populations. On the other hand in 50 years, private transportation, single family houses, and airplanes are things that we just  will not be able to afford. We must strike a balance that enables us to be warm in winter, have enough food, and preserve a little bit for recreation. 

           The priorities of conservation must be that essential manufacturing is given precedence over individual needs. We can't live without liquid fuels for tractors, nitrogen fertilizer manufacturing, and sewage systems that recycle sewage nutrients to the soil. There are many other examples. If people have to be cold in winter or give up luxuries to keep essential manufacturing going, then so be it. We have to give first consideration to the long range good of the society rather than to the sick or elderly. However, if we work hard and constantly innovate in conservation, then hardships can be avoided and the life span of humans can remain as it is. 

              We are left then with the question, how much energy can we conserve by less controversial methods that fall short of the no car, no single family home society. Any conservation program must go in that direction but public opinion will act as a huge restraint. My guess is that we can save about 30% without a 100% change in life styles. This will not be enough but at least the methodology will be outlined.                                     
          The conservation of energy can be defined as the initial passive measures we can take without changing things dramatically. Obviously there is positive action implied in some of the measures because they imply a list of products not available now. However conservation is primarily linked to the initial measures that can be done without massive expenditures and without massive rebuilding programs. Some of the tactics are as follows:

1 Rezone cities so that factories, department stores, and apartments can be constructed in residential areas. This will greatly reduce transportation needs.

2 Limit the construction of new houses. This will force the housing industry  to construct larger, more energy efficient buildings with its own finances. This should be coordinated with programs to encourage elderly and single people to move into apartments.

3 Make parking space for car pools at all major exit points from cities. Build post houses at these exit points. Coordinate car pools and educate public about their importance.

4 Levy energy taxes and use CAFÉ standards to originate more development of improved fuel economy of cars. Use a cylinder tax to penalize bigger cars. Car insurance programs and license fees should be  paid for by gasoline taxes.

5 Start a program to induce the universal use of fluorescent lights. Put up factories to build them.  Watt hour meters should work both forwards and backwards so that small generators can feed the line. There should be no price breaks for quantity users. Electric rates should start at zero and have no minimum payment.  

6 Ask industry to build new cogeneration heating systems for both space and hot water heating in houses and apartments.  Zonal heating would also save much energy.

7 Encourage cities to start using and experimenting with sewage as fertilizer for local fields. Cities should buy local farms and grow a high percentage of the food they need, using sewage for fertilizer. Local food production decreases transportation energy usage.

8 Start an R&D program that would define specific devices that need to be built and encourage industry to invest in them. This would make many energy saving devices available to the public. Devices to save electricity and gas in homes are the best example.

9 We must stop building useless things that will require a lot of energy to build. Airports, sports palaces, and gambling dens are good examples.

10 We must start to rebuild our train system. Rail rightaways must be preserved at all costs. We must design locomotives that use coal and wood as fuel.

11 We have to stop destroying old buildings that can still be useful because the embodied energy in the bricks and cement must be conserved to the fullest extent. Repair, refurbishment, and adding to, must be a construction craft that is perfected through obsession. 

12 All larger buildings must be converted to multi-purpose buildings that combine as many functions as possible. We must give more consideration to the energy costs of all operations than the dollar cost. Building on top of existing buildings is a good way of saving energy and space. 

      13 There must be an effort to limit single person occupation of houses. This will make more space and reduce per capita heating loads.

             Decentralization is one of the major strategies for sustainability. We will not be able to transport food and other commodities as we are doing now. This means that every community in the US must concentrate on food, shelter, clothing, and energy. These items must be produced as close to home as possible. Every town will have to have extensive truck farming operations, canneries, food freezing operations, and packaged food production. As many essential operations as possible must be accomplished on a local basis. Of course that will not give us bananas or oranges in Michigan but if we conserve wherever possible, maybe we can afford some of the more useful luxuries. Local government has to be technical enough to fully support the growth of essential industries all across the nation.

             We can start with each city neighborhood of perhaps a square mile, and detail the gradual changes that must be made. First there has to be a compression of houses in the neighborhood. This means that some people will be living with other people and some will move to apartments. Then for each square mile a multi purpose building will be constructed that has apartments in the upper floors but will have commercial and manufacturing businesses on the lower floors. There would certainly be a clinic with Doctor or nurse, a general purpose store, a catalog store, a grocery store, and a small postoffice. The objective is to gradually reduce transportation needs. New buildings might start with tearing down houses or by constructing them around existing houses. Certainly every effort would be made to use building materials from the houses on the spot. Individual transportation would be by buses, street cars, and car pools. Initially car pools would be very important. More than one family sharing a car would also be important. Some of the workers might use public transportation to get to factories. However factories in the neighborhoods would be a primary goal. Many workers would live on farms in spring, summer, and fall in order to get the essential work of agriculture done with minimum energy.  

            In order to reduce  gasoline consumption by 50% without hardship a series of things could be done that together would cause the total reduction. First intrinsic improvements  in engine efficiency should be made that might reduce consumption by 25%. Secondly there should be a switch to vehicles  that are 20% lighter.  Miles driven could easily be reduced by 20% if car pools are  used. Lowering and enforcing 60 MPH limits would also help. With all of these items the goal could be accomplished. Since it will take time and huge capital outlay to replace the total fleet, the original goal should be to change engines in order to get the savings. Higher gas taxes and higher CAFÉ standards coupled with a publicized government plan would force the action. Everyone would still be driving and getting to work.  

           Combined Heat and Manufacturing, also called CHM or comanufacturing is one of the keystones of conservation. As a temporary measure the question is whether we could apply it to houses as well as larger buildings. I believe there are several simple processes that could be done in a house. Of course cogeneration is the simplest example of comanufacturing. In our house suppose we have an energy consuming manufacturing operation that we operate only in winter. As an example, this could be a small foundry, operated in the basement or in a nearby auxiliary building. If the foundry is operated in the winter only, then the waste heat that is always associated with a foundry can be used to heat the building. In this way, building heat and manufacturing energy are combined and there will be a tremendous saving of energy. Other possible processes are the making of gases like oxygen, hydrogen and carbon dioxide. Baking, canning, and food processing in general might be  the principal comanufacturing effort. 

              There are many ways that improved devices could save energy. In order to save manufacturing energy of cars, older cars, trucks, and buses would be remanufactured. They would of course be outfitted with energy saving engines and transmissions. There would be a mandated switch to fluorescent lighting. Electric motors would be either improved in regard to efficiency or eliminated by using combustion engines. Cogeneration and Comanufacturing would be universal.  

            At this point it is interesting to look at my own personal energy consumption. I am a widower, aged 79 living alone in an empty nest house. I conserve in many ways such as keeping the temperature down to 68 in winter as much as possible, and using small fluorescent lights for many functions. Very approximately my gas bills are 4 months summer at $30 each, 4 months mild weather at $40 each, and 4 months winter at $110 each for a total of $720/year and $440 winter. At $6.00 per million btus cost of gas, my gas energy consumption is 120 million btus/year. About 60% of that is used for space heating and the rest for cooking and hot water heating. My electric bills are about $30/month or $360/year. At $.08 per kilowatt hr this is equal to 4500 kwhrs/year or about .5 kilowatt average consumption. Since it takes about 10,000 btus of fossil fuels to make a kilowatt hr and since 1 kilowatt hr is capable of producing about 10,000 btus of refrigeration, the approximation is made that 1 kilowatt/hr=10,000 btus. This means that the electric energy used is 45 million btus/year. For my car if I drive 3000 miles/year, get 20 miles per gallon, and gasoline has an energy content of 129,000 btus/gallon then I am using 150 gallons of gasoline containing approximately 20 million btus energy each year. These numbers total about 185 million btus/year. To summarize this, my gas heating usage is about 73 million btus/year, my cooking and hot water usage is about 47 million btus, my electric usage is about 45 million btus, and my car usage is 20 million btus. If four people were living in the house then on a per capita basis, heating energy would be reduced by a factor of four and there would be a significant drop in electricity and gasoline energy because of common usage. A cogeneration system in the house would make winter heating and hot water heating use much less fuel.

     There are many things of course that must be added to my consumption. There is the embodied energy that it took to build my house, furniture, and car, the energy it took to make my food, and the energy for shopping centers and many other things that I occasionally use. I doubt however that the total of my consumption is anywhere near the 360 million btus average. That comes from industries, businesses, and public buildings that I might use. The consumption of my middle son and his family is probably 2 to 4 times my individual consumption because they run two large cars, drive much more, and make no effort to save. However their costs are on the basis of 5 individuals and therefore their consumption per capita is probably less than mine.

     It is obvious that I could cut my gasoline consumption by driving a more economical car and by sharing rides with neighbors. My per capita heat bill could be cut in half if my house were shared with some one else. Installing a cogeneration furnace, and some sort of solar heat would also cut heating consumption. My hot water heating bill could be cut by cogeneration, solar heat, or by a heat pump that reduces energy by using refrigeration, My electric bill could be cut by using small lights to move from room to room and by sharing my house so that one fluorescent bulb takes care of two or more people. Four people can easily share one 20 watt light while playing bridge, writing, or reading. Flat panel displays could cut energy usage in both computers and TV sets. Of course a large part of our per capita energy usage come from factories and other commercial buildings. Eventually we will need comanufacturing and multi purpose buildings to reduce that.

                  One of the things that make it difficult to reach the 50% mark of consumption is the fact that industrial and business facilities use a large part of the total energy. It will help to put shopping centers in cities, require all new commercial buildings to be at least 10.000 square feet on foundation and five stories high. There needs to be a program to combine various businesses into  large buildings. Comanufacturing and cogeneration will further reduce commercial heat usage.
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