
Introduction: Why a low-energy house

 Over the last few decades, our climate has changed drastically and it is becoming increasingly obvious that we need to change the way we live, work and build in order to protect our planet. A low-energy house is one way to reduce our energy consumption and therefore our CO2 emissions. A low-energy house is a building that has been built to use as little energy as possible. It is able to cover a large part of its energy needs through renewable energy sources, such as solar energy or geothermal energy. A low-energy house is therefore not only environmentally friendly, but also economical, as it leads to long-term savings in energy costs. The idea of a low-energy house dates back to the 1970s, when the oil crisis led to an increased awareness of energy consumption. Since then, however, technology has evolved and new materials and technologies have been developed that can further reduce a home's energy consumption. In Europe, there are already many low-energy houses, known as passive houses. These houses are so well insulated that they require almost no additional heating to keep the house warm. A passive house is achieved through various measures, such as improved thermal insulation, an efficient ventilation system and the use of renewable energies. A low-energy house not only offers ecological advantages, but also health benefits. Controlled ventilation ensures sufficient air circulation in the house, which promotes the well-being of the residents and reduces the risk of mold growth. The indoor climate is also more pleasant as it is less draughty and dusty. In many countries, such as Germany and Austria, there are state subsidies for the construction of a low-energy house. These subsidies can make the construction of a low-energy house more attractive and financially achievable. In addition to the ecological and health benefits of a low-energy house, there is also an economic aspect. A low-energy house is an investment in the future, as it leads to long-term savings in energy costs. Energy prices are rising steadily and it can be assumed that this trend will continue in the future. By building a low-energy house, energy costs can be reduced in the long term and the investment in the house can be amortized. In summary, a low-energy house is an ecologically and economically sensible investment in the future. The use of renewable energies and efficient construction methods reduce the house's energy consumption.

 What is a low-energy house? 

 A low-energy house is a house that is built and designed in such a way that it consumes significantly less energy than conventional houses. The term low-energy house is a relatively new term that has emerged in recent decades. Essentially, a low-energy house is a house that has been designed to require less energy to heat and cool than conventional houses. The concept of the low-energy house originated in Denmark in the 1970s when the government launched a campaign to save energy. The aim was to reduce dependence on fossil fuels and cut CO2 emissions. Since then, the concept of the low-energy house has spread worldwide, particularly in countries such as Germany, Austria and Switzerland. A low-energy house is characterized by a number of features. The most important feature is excellent insulation. A low-energy house is built in such a way that it stores heat in winter and stays cool in summer. Thick walls, special windows with a high level of thermal insulation and efficient roof insulation are usually used for this purpose. This ensures that less heat is lost in winter and less heat enters the house in summer. Another feature is an efficient heating and cooling system. Low-energy houses often use a heat pump or solar thermal system to extract heat from the ambient air or solar energy to heat the house. Modern heating systems such as condensing boiler technology or combined heat and power generation can also contribute to efficiency. Low-energy houses also often use renewable energies such as solar energy or wind energy. Such systems can supply the house with electricity and enable the grid feed-in concept, in which the house feeds surplus electricity into the public grid. Another important aspect is proper ventilation. Low-energy houses are often built so tightly that sufficient ventilation is necessary to ensure a comfortable and healthy indoor climate. There are various concepts for this, such as ventilation systems with heat recovery or window ventilation systems. Low-energy houses have many advantages over conventional houses. The most obvious advantage is the lower energy consumption. This not only means that residents save money, but also that they help to reduce CO2 emissions and protect the environment. In addition, it can be more pleasant for residents to live in a low-energy home. 

 The history of the low-energy house 

 The history of the low-energy house is closely linked to the development of energy-saving measures and the pursuit of a more sustainable way of life. The idea of building houses with low energy requirements was born in the 1970s during the oil crisis. Due to the high demand and the resulting rise in the price of oil, the need to reduce energy consumption became apparent. In this context, the first research and developments in the field of low-energy houses began. The first low-energy houses were built in the 1980s. They were characterized by efficient thermal insulation and modern building technology. The idea behind this was to improve the energy efficiency of buildings and reduce energy requirements. The combination of energy-efficient technology and materials meant that energy consumption could be significantly reduced. However, these houses were still very expensive and were only built by a few clients. Over time, however, low-energy houses became increasingly popular. In 1995, the "passive house standard" was introduced in Germany. It stipulated that a building must have a maximum heating requirement of 15 kWh/(m²a) in order to be designated a "passive house". In 2002, this standard was officially recognized and promoted by the German government. Over the years, the technologies and building materials for low-energy houses have become increasingly efficient and cost-effective. Social acceptance of energy-efficient construction also increased. In 2010, the "Energy Saving Ordinance" came into force in Germany, which stipulates that all newly built houses must meet a certain energy standard. This was a further step towards more sustainable construction methods. In the meantime, low-energy houses have reached a high standard and have become a popular construction method. They are characterized by high energy efficiency and are usually equipped with a photovoltaic system or a combined heat and power unit to optimize the house's energy supply. The materials used to build low-energy houses have also become increasingly environmentally friendly. For example, natural insulating materials such as wood fibers or cellulose are used to reduce energy consumption. In addition to technical developments, social changes have also played an important role in the spread of low-energy houses. Climate change and an awareness of sustainable living have led more and more people to view the construction of a low-energy house as a sensible investment in the future. Today, there are incentives and subsidies for the construction of low-energy houses in many countries. 

 Energy efficiency in comparison: low-energy house vs. passive house 

 Energy efficiency is an important aspect in the planning and construction of residential buildings. In particular, the choice between a low-energy house and a passive house is a decision that many builders have to make. This text compares the two concepts in order to highlight their respective advantages and disadvantages. A low-energy house is a building that requires significantly less energy than a conventional house. It is characterized by good thermal insulation and an efficient heating system. Compared to a conventional house, energy costs can be reduced by up to 80 percent. However, a low-energy house is not as energy-efficient as a passive house. A passive house is a building that is constructed in such a way that it does not require a traditional heating system. It is based on very good thermal insulation and a mechanical ventilation system with heat recovery. As a result, the passive house can consume up to 90 percent less energy than a conventional house. This leads to a considerable reduction in energy costs and a lower impact on the environment. An important difference between a low-energy house and a passive house lies in the thermal insulation. While a low-energy house has good thermal insulation, the insulation in a passive house is even better. A passive house has very thick thermal insulation to minimize heat loss. In addition, the windows in a passive house are fitted with special triple glazing, which also helps to keep the heat inside the house. Another important difference between a low-energy house and a passive house lies in the ventilation. While a low-energy house relies on natural ventilation or a central ventilation system, a passive house has a mechanical ventilation system with heat recovery. This system ensures a controlled exchange of air in the house and recovers heat from the extracted air. This minimizes heat loss and increases the energy efficiency of the building. Another aspect to consider when choosing between a low-energy house and a passive house is the price. A passive house is generally more expensive than a low-energy house. The higher costs for insulation, windows and the ventilation system make a passive house more expensive to purchase. However, the energy costs for a passive house can be significantly lower than for a low-energy house due to the building's high energy efficiency. Overall, the higher investment for a passive house usually pays for itself within a few years. 

 Energy parameters of low-energy houses 

 Low-energy houses are buildings that have a significantly reduced energy requirement compared to conventional houses. The focus here is on keeping energy consumption as low as possible and achieving a high level of energy efficiency. The energy parameters of low-energy houses are an important factor in assessing the efficiency and sustainability of these buildings. The most important energy parameters of low-energy houses are explained below. Energy requirement The energy requirement is the most important parameter when assessing the energy efficiency of a building. It indicates how much energy a building requires per year for heating, hot water, ventilation and lighting. Low-energy houses have a very low energy requirement and consume significantly less energy than conventional houses. The energy requirement is measured in kilowatt hours per square meter per year (kWh/m²a). Primary energy demand The primary energy demand indicates how much primary energy a building needs to cover its energy requirements. This value takes into account the entire energy requirement of the building, including the energy required for the production and transportation of fuels and electricity. Low-energy houses have a very low primary energy requirement and consume significantly less primary energy than conventional houses. Transmission heat loss The transmission heat loss indicates how much heat a building loses to the outside via the building envelope. The higher the value, the poorer the insulation of the building. Low-energy houses have a very low transmission heat loss and lose very little heat through the building envelope. Airtightness Airtightness indicates how impermeable a building is to air. The more airtight a building is, the more warm air escapes to the outside and the higher the energy requirement. Low-energy houses have a very high airtightness and therefore consume less energy for heating. Heating load The heating load indicates how much heat per hour a building requires to maintain the room temperature at a certain level. Low-energy houses have a very low heating load and therefore only require a low heating output to achieve a comfortable room temperature. Solar energy gain The solar energy gain indicates how much energy a building gains from solar radiation. Low-energy houses have a high solar energy gain and use the solar energy to support the heating system or to heat water. 

 Planning and building a low-energy house

 A low-energy house is a building that has a significantly lower energy requirement than a conventional house due to its construction and fittings. This is achieved through a combination of efficient insulation, an intelligent energy concept and the use of renewable energies. In this article, we will look at the planning and construction of a low-energy house. Planning The planning of a low-energy house usually begins with a comprehensive analysis of the building site and local conditions. Factors such as the orientation of the house, the slope of the terrain, the building site and the climate are taken into account. The aim is to position and align the house so that it catches as much sunlight as possible while being protected from strong winds and the elements. Another important factor in planning is the choice of building materials. In particular, materials with high thermal insulation properties should be chosen. These include wood, clay or brick, for example. The windows and doors should also be insulated as efficiently as possible to minimize heat loss. The energy concept An important component of a low-energy house is the energy concept. The aim here is to save as much energy as possible and at the same time use renewable energies. One way of doing this is to install a photovoltaic system, which can be used to generate electricity from solar energy. The use of solar thermal energy to heat water is also an efficient way to save energy. Another way to save energy is to install a heat pump. This uses the energy stored in the ambient air or in the ground to heat the house. An alternative option is to use biomass, for example with a wood stove or pellet heating system. To further reduce the house's energy requirements, all electrical appliances and lighting should also be designed for the lowest possible power consumption. Intelligent control of the heating and ventilation system can also help to minimize energy consumption. Construction When building a low-energy house, it is important to ensure that the construction method is as efficient as possible. This includes, for example, the use of prefabricated building elements that enable quick and precise assembly on site. Choosing the right building materials and carefully installing the insulation are also important factors in achieving high energy efficiency. Another aspect of construction is the avoidance of thermal bridges. These occur at points where the insulation is interrupted, allowing heat to escape to the outside. 

 Architecture and design of low-energy houses 

 Low-energy houses are a type of residential building which, due to their construction and technology, have a lower energy consumption than conventional buildings. This is achieved through a combination of intelligent design, efficient building insulation and the use of renewable energy. In this article, we will take a closer look at the architecture and design of low-energy buildings. First of all, it is important to understand that the design of low-energy houses is based on a "passive house" philosophy. The idea is to design buildings so that they are able to meet their own heat and energy needs without the need for a conventional heating or air conditioning system. This is achieved through a combination of building insulation, ventilation and the use of renewable energy sources. In terms of the architecture and design of low-energy buildings, there are some important features that need to be taken into account. One important factor
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