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      Introduction 
    

    
      In many countries, harsh winters are not just a seasonal feature but a reality that shapes everyday life. To face low temperatures, heating homes becomes a primary necessity. However, the most common solution has been the use of fossil fuels, which not only pollute the environment but also take a significant toll on the family budget in the long term. 
    

    
      This book arises from the urgent need to find viable, ecological and economically accessible alternatives for domestic heating in regions with severe winters. We will explore the feasibility of new sustainable technologies and methods that promise to transform this basic need into a green innovation opportunity. Our objective is to show that it is possible to maintain thermal comfort in homes without compromising the planet or families' financial resources.
    

    
    
    
    
      Throughout these pages, you will find practical and creative solutions that not only reduce dependence on fossil fuels, but also promote a more sustainable and economical future. Join us on this journey of discovery and transformation, towards a world where efficient and ecological heating is a reality accessible to everyone.
    

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
      Current Heating System: 
    

    
      In countries with very cold regions, current heating systems often rely heavily on fossil fuels such as natural gas, oil and coal. Here are some of the most common systems: 
    

    
      1. Central Heat Systems: 
    

    
      Many homes and buildings use central heating systems, where a single furnace or boiler heats air or water, which is then distributed throughout the building through a system of ducts. 
    

    
      In this system there is a place, usually in the basement, where a furnace or boiler heats the air or a water tank. With the heated air or water, the heat is distributed through the air, or through a system of pipes with water that are located under the floor, if the floor is made of non-combustible material.
    

    
    
      As it is necessary to heat some material, this system uses some type of fuel or energy, the most common of which are: 
    

    
      Natural Gas: It is one of the most common energy sources for central heating systems due to its efficiency and availability. 
    

    
      Most countries that have extremely cold winters also have deposits of fossil fuels such as oil, natural gas or coal, or import them from nearby countries. 
    

    
      Natural gas is the most used because it can reach and be used in cities, and in rural locations, central heating can also be done using firewood as fuel, which generates more waste and requires larger places to store it, which is not It is possible in most apartments. 
    

    
    
      In most of these countries, natural gas is distributed using plumbing systems, allowing it to reach homes and businesses through pipes, which reduces the need for transportation, but brings maintenance costs in addition to risks.
    

    
      The biggest risk of this system is the almost “infinite” availability of natural gas, which can cause deaths due to poisoning or explosions during a leak that is not noticed or located. Therefore, it is a system that needs a lot of care and continuous monitoring of the system, which also brings more expenses, which can make it increasingly expensive over time when added to the increase in the price of petroleum derivatives due to its reduction, in addition to the world is moving towards finding more ecological alternatives, gradually ceasing to use these types of fuels for use in systems that use the burning of the same to avoid the increase in global warming. 
    

    
    
      It may be contradictory to reduce the use of fossil fuels in heating to avoid global warming. But global warming doesn't just affect winter, it makes summers hotter, which can also cause deaths. the temperature in our homes in summer.
    

    
      We must also think that global warming can not only cause an increase in temperature, but also changes in the climate that can even cause something contradictory such as an increase in winters with extremely low temperatures, or even cause cold summers. 
    

    
      This could happen due to “eternal” ice deposits, which with warming will melt more quickly, reducing the temperature of the air and oceans, which greatly increases rain, storms, hurricanes and extremely cold polar air masses. 
    

    
    
    
      Thus, warming can make some places even colder for a few years or decades until there is still ice to melt, also causing sea levels to rise, which is not good for many countries with big lotteries and the most of the largest cities located in these areas.
    

    
      Returning to the subject of the types of heating systems that exist:
    

    
      Oil burning heating: 
    

    
      In some places where it is more difficult or where natural gas is not available, or it is very expensive to get to the location, oil is used as fuel. 
    

    
      This oil is called heating oil, which is a petroleum derivative, which is purchased in barrels and supplied to tanks built outside homes. 
    

    
    
      The system works as follows: 
    

    
      This oil is stored in a tank located outside the house, and is calculated depending on the heating needs of each house. 
    

    
      From this reservoir, this oil goes to a system that causes the oil to be vaporized and mixed with air, making combustion easier to occur within the closed system, similar to the car carburetor system, which mixes fuel with the air to then be burned.
    

    
      Within this system, there is a spark source, which will cause combustion to begin, which will release energy in the form of thermal energy. In other words, it is practically the same as the combustion engine system, but in this case the temperature variation created will be used, not the movement directly. 
    

    
    
      Oil combustion can occur in another way, also by pressure, which causes combustion to occur without the need for a battery or source of electrical energy. 
    

    
      Generating the heat, it goes to a system similar to most heating systems, where the heat generated will be absorbed by the water or air and distributed throughout the house. 
    

    
      In terms of pollution, this generates more particles, in other words, burning oil generates more pollution when compared to natural gas. 
    

    
      An ecological advantage when compared to natural gas derived from petroleum is that the oil can also be produced from renewable sources, such as soybeans and other oilseed vegetables.
    

    
    
      But this alternative is still one of the most expensive, if we consider that it needs to be transported and in many cases travel long distances to reach the place that needs this heating. 
    

    
      The possibility of an oil explosion is lower than that of natural gas, as it needs a process of mixing with air to be able to combust, that is, if it leaks, it will be more difficult to cause poisoning or explosions. 
    

    
      System that uses Propane as fuel: 
    

    
      It is important to know the difference between natural gas and propane gas, although they are normally taken from the same deposits that contain oil. 
    

    
    
    
      Natural gas is the least industrialized, that is, it generally does not need many processes to be separated from oil, its molecular composition is lighter than propane gas and it is more easily distributed through pipes.
    

    
      Propane, on the other hand, is “heavier” and requires a process of refining oil and natural gas, to give natural gas greater capacity to generate heat. In other words, when comparing natural gas and propane gas, propane generates more energy in the form of heat and thus more heating. 
    

    
      Although natural gas can also be liquefied, it is more common for residential use to find propane gas in pressurized cylinders. 
    

    
      When it comes to gas poisoning, natural gas is the best option to avoid this in the event of a leak, as it is lighter and disperses more quickly, compared to propane gas, which is generally very close to the floor of the house, as it is more denser than air, which makes it difficult to exit through windows if the environment is not sufficiently ventilated. 
    

    
      The advantage can be a disadvantage in terms of explosions, as natural gas has a greater capacity to distribute itself in the area and mixes more with the oxygen in the air, making a spark easily cause a large explosion.
    

    
      Because propane gas is distributed in cylinders, we have to consider that part of its cost comes from the transportation and manufacturing and maintenance processes of the cylinders themselves, which can be damaged during use or transportation. 
    

    
      Just like natural gas, propane will also generate carbon dioxide, and it is better to choose propane for its greater efficiency in generating heat. 
    

    
      System that uses electricity: 
    

    
      This system is not as common in very cold areas due to costs. 
    

    
      In very cold areas, there are periods with shorter days and freezing of rivers, which means that energy options from the sun or water deposits, such as hydroelectric plants, are not options for these locations in winter, which causes the production of electricity to be done through the burning of a fossil fuel, which means that in the process of transforming heat into electrical energy there are more losses than using heat directly, thus making systems that use the fuels directly than the system which uses electricity to heat the house.
    

    
      In other places where temperatures are not so cold and the days even in winter are not so short, the use of air conditioning is more advantageous as electricity generation can be done through photovoltaic, wind and hydroelectric plants. 
    

    
      An alternative that countries with very cold places are researching and implementing is the use of nuclear power plants, which are more efficient, although they require large amounts of raw radioactive material to purify and have enough to keep large cities warm. 
    

    
      This process of obtaining this radioactive material is not ideal if considered in the natural system, that is, unless it is obtained through underground tunnels, it is necessary to deforest large areas, destroying the natural system of that area for a long time, even that projects include subsequent reforestation.
    

    
      But in this area there is research in the area of ​​atomic fusion, which would reduce and even cancel out this loss, as it would only be necessary to obtain hydrogen gas to then carry out the process that takes place inside our sun and form helium, thus obtaining energy from this process. 
    

    
      This evolution would make energy cheaper because hydrogen is the most abundant element in the universe and here on Earth, as water has two of these atoms in its composition, which can be obtained by hydrolysis of water, not needing to deforest to obtain this element. 
    

    
    
      System that uses biomass: 
    

    
      This system uses materials that generate heat when burned, such as materials made from wood, paper, organic or waste materials, such as plastic materials and synthetic fabrics. 
    

    
      Like other systems, these materials, which can be leftover wooden furniture, pallets, pruning branches, leaves and others, are burned to heat a boiler.
    

    
      This system is most used in industries or thermoelectric plants and on farms, where trees are normally cut to produce firewood. 
    

    
      In a way, it can be a solution to reduce the problem of urban waste a little, as most of the waste could be used for recycling or burning to produce electricity or heating, but it continues to be a producer of air pollution if these plants do not have systems to filter the air, which can be expensive systems. 
    

    
      This system can be considered more sustainable if these materials come from trees, not from the use of forests that still exist, and with a planting system, so that while the trees are growing, they help reduce the amount of carbon dioxide in the air. 
    

    
      System that uses geothermal energy: 
    

    
      This system has a very high initial cost, as it uses the fact that the deeper it goes towards the center of the earth, the higher the temperature. Using then, drill holes to points with higher temperatures and there a system that uses heat convection so that this thermal energy reaches the place that needs to be heated.
    

    
      This type of energy is abundant and can be used until the lower layers of the earth cool completely, which will take a long time to do so, but the problem with using it in a house or building is that depending on where the house is located, the building depth to find a location that provides the necessary temperature to keep the house warm can be from a few meters to kilometers, as it depends on how far this location is from the center of the earth or from volcanic activity. 
    

    
      On average, the temperature increases by 1 degree Celsius for every 30 meters of depth, which, depending on the size of the house and the temperature you want, would require drilling more than 900 meters deep, to have temperatures slightly higher than 20 degrees Celsius. 
    

    
      This would require a large investment and whoever did so would have to invest more to be able to turn off this system during the summer. 
    

    
      This system can be good for large locations, condominiums or cities, as expenses could be divided.
    

    
      These systems utilize a central location and distribution to other locations through pipes or air circulation, but there are others that I will cover briefly before getting to the system that I thought would be an alternative to all of these forms of heating or types of fuel that are needed. , as the system will be similar, what will change will be the way of obtaining thermal energy. 
    

    
      Other types of systems other than the central system that use localized heating, that is, they only heat one place, that is, they do not have a pipe system to distribute the heat. 
    

    
      These other systems can be mobile or can be removed more easily, as they are characterized as smaller systems and located in more specific spaces.
    

    
      An example of this system are stoves and fireplaces, they are generally located in living rooms or kitchens, with the stove having two main functions, which are to heat the place and serve for cooking food and heating water, which will also serve in some places and adaptations for bath water.
    

    
    
      The fireplace can also be found in bedrooms and cannot be considered a central system as it only heats the place it is in and it is necessary to have more than one to be able to heat other places. 
    

    
      These two systems use wood as their main fuel, in some cases coal and in others natural gas or propane. 
    

    
      They are generally found in homes and are less common in apartments, as they require a system to eliminate smoke. 
    

    
      The form of supply is manual, that is, someone is needed to keep the fire going, and it is not automated if it is used with wood or coal as fuel, and the system that uses natural gas or propane can be automated. 
    

    
    
      The propagation of the heat generated by
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