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Abstract

How is natural light incorporated into the design approach with specific reference to Villa Mairea, Casa Luis and Lightwell House?

by Blanka Grobelna

School of Architecture, Built and Natural Environment

There has been no work carried out combining all known information about the comparison and use of light as an example and how important light is in a design project. This dissertation expands the current knowledge of natural light in the design approach with regard to the three buildings, which are Villa Mairea, Casa Luis and Lightwell House. Investigation compares based on the important element of natural light. The work analyses the use of natural light in the field of architectural design approach based on buildings in relation to the title of the work. The procedures and method of inclusion of natural light by three architects who design the buildings where they relied on combining the context of natural light in a design approach. A chapter that covers the need for an element of natural light in the field of architecture, and a series of chapters with discussion of individual buildings based on the implementation of natural light in a project, and a chapter of analysis and comparison for these buildings. The work presents the contrast between the three buildings and a comparison of each one individually based on how important natural light is in the project. The work includes a complete bibliography and three questionnaires.

By analysing archival and contemporary material, web articles, books and questionnaires conducted with relevant people, this paper builds on existing knowledge and considers the use of natural light in a design approach in the buildings depicted.
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Introduction
	Natural light is part of life. But how does it work in architecture? Does properly introduced light change the perception of the entire architecture? Natural light is an asset and stimulus of our existence. Designing should be done by introducing it appropriately to think of natural light as one of the most important elements of architecture. The most important way of introducing light into rooms is balance, then the sense of turning on the light reveals much more. This work aims to prove that incorporating natural light into living spaces brings not only visual effects, but also introduces us to appropriate emotions and touches nature. The research is intended to show that incorporating natural light into the design approach is an important element. On this basis, selected examples of Villa Mairea, Casa Barragán and Lightwell House were compared and analysed to integrate natural light into the design approach.


Research Goals

Aim:
To comparison between three buildings and using light as an example and seeing how important light is in the design

Objectives:
· to comparison of the design approach using natural light of three selected buildings
· to determine the dependence of the use of natural light in a design approach for the sake of well-being
· define the importance of the climate and place for individual projects
· to analyse building plans with use of natural light of three selected buildings

















The sense of the shape natural light in living space

	In architecture, there are various dependent rights that every architect must consider when designing a living space. Natural light is one of these basics. No space exists without light. That is why the location of the windows in the rooms is so important. For generations, architects have been trying to bring out the beauty of simplicity through windows and doors, trying to highlight the perfection of natural light in living spaces. Alvar Aalto has proved in many of his projects how natural light can be combined with the building space. He wanted to adapt natural light to the forms of architecture (Eisenbrand and Kries, 2014). He believed that daylight coming through large windows only illuminated part of the room, which meant that the light would be uneven and would change. He created indirect daylight using daylight (Eisenbrand and Kries, 2014). The soft light shining into the space can create a beautiful celebration for our stimuli, and the frame can contribute to achieving this goal. The light entering at the point of refraction creates the shape of the window or door frame, which creates a strong contrast in each area through the shadow in the perimeter, and therefore the rays of the sun obtained in this range produce sharp images (Alexander et al., 1977). More and more often in architecture, simple lines are used that cannot mask or filter light. Which turns out to be a not very interesting way of expressing the living space, and yet architecture does not have to be boring.
One option to filter natural light is leaves (Alexander et al., 1977). They create the phenomenon of beautiful details, which arranges light that is pleasant for humans. As a result, the sharp visible image turns into a subdued and pleasant. The gentle wind that moves the leaves of the trees plays with the light, forming colors and patterns, which helps us by giving us peace and inner harmony. Figure 1 shows the filtration of light from plants placed in the space. 
	[image: Source: scandinaviancollectors | Luis barragan, Arquitectura interior, Home  interiores de mexico]

	Figure 1 Filtered light intensity by leaves in Casa Barragán, 2020 (Yoshua Gitlin)



The second solution is tracery (Alexander et al., 1977). Permanent elements forming the shape that connect the glass in various forms. They can be vertical, horizontal or take organic forms. Figure 2 showed an example of tracery. They create zigzags to create a constant atmosphere in a given room.
	[image: ]

	Figure 2 The interior of Villa Mairea in Noormarkku tracery application in the space, 1938–39 (Artek archive)



So, what is the third technique? The window can have different shapes, the most common being a plain rectangular layout, but there are other alternative methods that will also reduce incoming light. One of the solutions showed on Figure 3. By reducing the perimeter of the window and creating a wall around the window, we integrate the projected light on the wall around the window, which diffuses the light into the room (Alexander et al., 1977). 
	[image: ]


	Figure 3 The Tracery reducing incoming light from top of the window, 2021 (Fakenham)



The division also matters. People love to spend time in their space. They like to look through the windows looking at nature. It seems that the larger the image of a clean window, the greater the touch of nature in our surroundings. In practice, it turns out that we only get half of joy. An interesting view comes when the window is divided into smaller parts, then our eyes perceive not one but several divisions, which creates additional forms of images. Figure 4 showing the contrast between two windows presented. Windows are an element arranging the connection between the outside world and the interior of a room (Alexander et al., 1977).
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	Figure 4 The window on the left shows an image of a clean window, the window on the right shows the method used to divide the window into smaller images,2020 (onzon artist, edit Blanka Grobelna)



Outstanding architects have been energizing and stimulating our senses with light for many years. Luis Barragan was a master at filtering natural light with colors. In his works, light and color have the structural form of the entire building (Center, 2021). Each of us can wonder if we like to be in rooms where the light is filtered in one way or another. Our eye perceives light in a glaring and sharp way, so when we are outside, we walk much better with sunglasses on our nose than without. The same applies to the place where we live, because the living space should be favorable to our eyes.

Natural light as an inseparable part of life through the ages

	Light has always been an inseparable part of human existence (Plummer, 2009). This role has long been played by the sun, without which life would not be possible. Without exception, it is one of the most important elements of the system of life. The sun's rays are essential for the proper functioning of our body.
The sun also gives meaning to the spatial plane. The combination of the sun helps to integrate the surroundings, which begins to form a coherent whole of architecture. Let us imagine a rectangular shape where natural light is introduced into a given space by making appropriate cuts to create openings in the structure (Plummer, 2009). Which not only affects the visual aspect, but also allows for a possible reduction of climate problems in each area.
As early as in Gothic, in the 12th century, people began to take an interest in making changes to churches to apply a ray of light to the greater space of cathedrals, which turned out to be a difficult task (Plummer, 2009). Romanesque churches had thick walls that made it difficult to cut out large windows. A gothic frame construction was invented, where instead of walls, we have a post, and instead of arches, light ribs. This made it possible to replace the walls with large glazing, which meant introducing a large amount of natural light into the space. Over the centuries, new structures have emerged (Plummer, 2009).

Climate as a reference to design with natural light
	Architecture and climate are interdependent (Pearlmutter, 2007). Construction relies on important factors that occur in the process of creation (Pearlmutter, 2007). Climate is one of them. Construction is such a small climate journey. Considering three separate places such as Finland, Mexico, and Japan, we can see the difference with the naked eye.
Finland is between 60 and 70N. The capital of Finland is Helsinki. Winter is the longest season due to its northern location. Annual rainfall is around 500 to 600 mm. The highest recorded temperature was 37.2 ° C, and the lowest 51.5 ° C (Finnish Meteorological Institute., 2017). Figure 5 shows the maximum and minimum temperature in Helsinki the wind blows mostly to the south-west (Nordlund, 2008). Typical of latitudes are areas of low pressure which cause variations in wind speed and direction. Snow starts coming in September. It lasts permanently from the Christmas period. During this period, trees are exposed to overload caused by snow-covered tree crowns (Finnish Meteorological Institute. 2017). As a result, the trunks of the sauce may crack, which causes irreversible damage. In spring, you can observe such phenomena as floods, due to the melting of snow, too much water begins to appear in rivers (Finnish Meteorological Institute., 2017). The weather in Finland can surprise you, on the same day it can shine beautiful sun and rain heavily. Weather changes in Finland are very visible (Nordlund, 2008). In winter, the days are very short. In the south, daylight is only six hours (Seasons in Finland - Finnish Meteorological Institute, 2021.). In the north there is a period of darkness during this time, where the sun does not rise above the horizon. On the other hand, when snow remains on the surface, an increased brightness of up to 80% is created, which causes the reflection of artificial light and moonlight (Nordlund, 2008). In Finland, the sun shines strongest in the sea during the summer, in the southwestern archipelago and on the coast (Nordlund, 2008). From May to June, the number of hours is approximately 300 (Seasons in Finland - Finnish Meteorological Institute, 2021.). In the middle of summer, when the sun is above the horizon in the north, the number of sunny hours ranges from 18 to 19 hours, while in northern Finland it can last up to 24 hours (Nordlund, 2008). This type of information allows us to relate to the construction context, how it differs from other places on earth. Alvar Aalto knew this climate very well, as he experienced different weather behavior in Finland during his upbringing. His designs have always been adapted to the climatic anomalies that have prevailed and reign in this country.
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	Table 1 The maximum and minimum temperature in Helsinki, 2021 (Climatestotravel.com)

	


Comparing the climate from elsewhere on earth, let us look at Mexico, which is located in Valle de Mexico, where the altitude is 2240 meters and the latitude 19 ° 25'N (Hawkes, 2020). The climate is defined as the tropical sun below, because of the altitude of the sun, which is high, which mitigates the effects of temperature extremes. The highest temperature recorded was 33.9 ° C, the lowest was 4.4 ° C (Hawkes, 2020). Figure 6 shows the maximum and minimum temperature in Mexico City. Total annual rainfall in the city is 820mm, with the rainy period from June to October (Hawkes, 2020). The most important factor determining the environmental character of a building is the geometry of the sun's passage through the sky, both day and seasonal (Hawkes, 2020). In Mexico, the sun moves narrowly across the canopy of the sky at 65 ° C and 115 ° C in azimuth. Such information allows us to construct the city's environmental experiences (Hawkes, 2020). Luis Barragan perfectly combined the atmosphere of the city with architecture. He expressively expressed cultural issues and directly alluded to his place of birth. Information and knowledge, his experiences as a born Mexican allowed him to create an atmosphere that reflects everything he loved in Mexico.
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	Table 2 The maximum and minimum temperature in Mexico City, 2021 (Climatestotravel.com)

	


The climate in Japan is different from that in Mexico. It is cold in the north, temperate in the central moderate, and practically tropical in the small southern islands. There are heavy rains throughout Japan (Japan climate: average weather, temperature, precipitation, best time, 2021). Monsoon circulation takes place here. The capital of Japan is Tokyo. Three-quarters of the country includes mountain ranges. Japan does not have a dry season and high summer rainfall. The highest temperature recorded in Japan is 41.1 ° C. Annual rainfall exceeds 2000mm in the central part of Honshu Island, in Tokyo 1500mm (Japan climate: average weather, temperature, precipitation, 2021.). Summer begins in mid-June; it is very hot and stuffy practically all over the country. In Tokyo, the temperature reaches around 27 ° C. Figure 7 shows the maximum and minimum temperature in Tokyo. High humidity and the "urban heat island" make the feeling of unbearable heat unbearable in Tokyo and other large cities in Japan. Typhoons are also present here, which can bring high winds and heavy rains, mainly appearing in the southern part, but can also appear in the Tokyo area. In the whole year in September, rainfall in Tokyo is the strongest (Japan climate: average weather, temperature, precipitation, 2021). In Tokyo, the summer days are long, and the winter days are short. Architect Kentaro Kimizuka, a Japanese who knows the climate of this country very well, is aware of the adversities that the climate in Japan gives. Kentaro
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	Table 3 The maximum and minimum temperature in Tokyo, 2021 
(Climatestotravel.com)




The influence of building orientation on the living space with the participation of natural light
	Southern light is responsible for the best sunlight. Architects know this, but people often forget it (Alexander et al., 1977). Light affects planning, which is why it is so important to arrange individual rooms appropriately. Our general well-being in space depends on it, so that the effect is conducive to a pleasant comfortable place to live. Some of the rooms must not be too dark, others too bright. Orientation is reasonable. For example, while eating breakfast, we will be more pleasant in the part of the apartment where we can observe the sun's rays that awaken nature by creating an image of colors on trees, flowers or objects located in the garden, or when we go in the morning to brush our teeth into the bathroom, where we are greeted beautifully the rising sun. People like natural light, so moving around the house should always be dependent on it. We are heading towards the light. Our phototropic tendency always guides us towards indoor light, which is why the right plan of the living space is so important.
In some living spaces, we can see two windows in one room. Therefore, the architect must determine whether a given area will be a key place in the life zone, as the decision may turn out to be fatal. People always go wherever there are two windows in the room, what can be seen in Figure 5. Which will distract you from others. If, on the other hand, light rays in a room with two windows only fall through one window, people will leave that room and choose another because of the discomfort caused by it. For many years, such behaviour has been studied through simple experiments. The rooms cause attention to detail and expression. "The light on two sides allowed people to understand each other." (Alexander et al., 1977). The light in the room only on one side leads to a completely dark space on the other side of the room "In rooms lit on one side, the glare which surrounds people's face prevents people from understanding one another." (Alexander et al., 1977).
Famous architects used this method because they knew that the light in the room played a key role in the whole architecture. In larger living spaces, the use of this tool is a priority to achieve architectural and human coherence.
[image: mairea | Alvar aalto, Interior architecture, Architecture]
	Figure 5 Shows the correct solution with windows in one space in Villa Mairea, 2010 (Leon)












Methodology
	As light is widely understood in architecture, there are quite a few books on the subject that are perfect for gaining important information for my work. Books on living and well-being were used with the use of natural light in living quarters. One of them is Pallasmaa "The eyes of the skin" Architecture and The Senses, which contains information about the sense of perceiving architecture as a harmony of humanity. The next one provides detailed information on the plans and light in the living space of two houses, which are a selection of my described work by Dean Hawkes "The Environmental imagination" Technics and Poetics of the architectural Environment. The next book is Hocine Bougdah and Stephen Sharples "Environment, Technology and Sustainability", where in Chapters 15 and 16, I will learn about daylight, proper window arrangements, ventilation, and sunlight intensity. A book that will help me understand natural light in the space of human understanding, it means how the sun's rays affect our well-being. It contains information on proper filtration A Pattern Language Book by Christopher Alexander, Murray Silverstein, and Sara Ishikawa. Also understanding the space of natural light from the master "Alvar Aalto and Light", who will explain the difference between artificial lighting and natural lighting, to introduce the concept of natural landscape in living quarters, as well as show the path that Alvar Aalto travels in his career and what he points to.
Another method of obtaining information are articles provided by the Library and articles found on websites. Articles Domus “'Mairea': house for H. Gullichsen, 16 miles from Noormarkku, Finland; Architects: Aino & Alvar Aalto” from 1956, and“House designed for own use, El Pedregal, near Mexico City ”; Architect: Luis Barragan from 1956.
As part of the work, surveys will be carried out with questions about lighting in specific and selected places and to appropriate people. Architect Kentaro Kimizuka of Kimizuka Architects for project "Lightwell House" and Susanna Vesternik curator, Collections of the museum "Villa Mairea" and Gabriela Bermeo, arquitecta at "Casa Luis Barragan".















Selection of case studies 
	The decision about three architects and three houses resulted from a different contrast on a given plane. Each of the selected architects has a strong bond with the culture of the country. It comes from the place of birth and from a complete sense of the connectedness of the landscape and environmental elements. Alvar Aalto, who was born in Finland, has a sense of dreaming about forests, so his project focused on creating architecture, where he combined and fused forest with house and house with forest. Luis Barragan, born in Mexico, had a sense of color and art that inspired him. He knew exactly how to look at architecture in his country, he created connections considering the surroundings, additionally he added colors, contrasted the space. Kentaro Kimizuka, whose home is Japan, perfectly feels the bond with culture, materiality, spatial orientation, and circulation, including the elements of a strong relationship between human and nature, where Japanese culture has always combined human physical and psychological needs. The most important element, however, was to adjust the geometry of the sun for these different places. Finland, Mexico, and Japan have completely different angles of inclination, sunshine, and climate. A contrast that I would like to emphasize, and which I believe has a strong influence on the whole of my work.

Architects integrating natural light in a design approach in space
	As in every field of science, also in architecture, there are people who fit in the pages of history. These are the people we learn about to this day. People who appeared primarily for something that was ground-breaking in each field. In the category of the use of natural light in architecture, we can strongly emphasize the architect and designer Alvar Aalto (1898-1976) (Kuhlmann, 2021). Born in Finland, his works are admired all over the world to this day. He was a master of the application of natural light in the environment with a combination of local materials, which can be seen in many of his projects, including Villa Mairea. Considered the greatest architect of the 20th century (Kuhlmann, 2021). He was able to integrate the landscape with the building space, which resulted in a strong unity in the room. He felt a deep connection with the local culture. The Aalto architecture united not only practicality and functionality, but also psychological and physical aspects. He drew inspiration from art. He was interested in theatre and film. Aalto believed that everyday life should be in harmony with art. However, he never considered himself an artist, claimed that "branches of the tree whose trunk is architecture." (Enckell 1998, p. 32)
Not the only one who was at the forefront of this field, Luis Barragan (1902-1988), a Mexican-born architect and engineer, pioneered the use of natural light with color. He played with light, generated connections, and was not afraid to think creatively (Ambasz, 1976). His designs blend in perfectly with the surroundings, creating a thread of harmony with the local culture. It emphasized minimalism and was guided by the artist's imagination. In most of his designs, the walls played a major role in the designs, consolidating the metaphysical landscape (Ambasz, 1976). One example is the Casa Luis project, in which he perfectly integrated colors without exaggerating with combining the natural aspects of a home feeling (Ambasz, 1976).
Today, few architects create buildings with such fascination. However, there are architects for whom natural light turns out to be an inseparable part of architecture. Kentaro Kimizuka (1971) architect born in Japan. He has his own small studio in Tokyo. He is known today for his achievements. He approaches architecture as if it is a coherent part in relation to the timeline. (Kimizuka, 2021) He has an interesting view of the interdependence between a person and a place that, in his opinion, should be adapted to be remembered by living people. (Kimizuka, 2021) As he himself emphasizes, "Wealth is finding meaning to trivial things around you." (Kimizuka, 2021).































Chapter 1: Villa Mairea, Alvar Aalto


Historical background to the development of the house
	Villa Mairea presents itself to many as an excellent masterpiece of art. Son of Marie and Harry Gullischsen, Johan Gullischen said, "This whole house was my adventure land" (Architecture on Film: Aalto, 2021). As a little boy, he was confronted with different terms for the house he lived in, many people made fun of Villa Mairea as a "bizarre house" or "house without a roof" (Architecture on Film: Aalto, 2021). Today It is a symbol of the most important architectural discoveries of the 20th century (Hawkes, 2020).
Big windows are like big eyes on the world. Especially when, in combination with the forest and natural light it creates a feeling of unity in such a beautiful place as Noormarkku in Finland. Villa Mairea was created for friends of Marie and Harry Gullichsen. Built in 1939. In a year in which every person's life has changed, when World War II broke out, and caused many losses for many people (Pelkonen, 2011). Most people lost their homes and their lives. The cities were also destroyed by bombing. Architects, including Alvar Aalto, in these difficult times helped with the reconstruction of cities and the construction of replacement houses for the victims (Pelkonen, 2011).
Villa Mairea is the essence of art. It was the first modern private home in Finland (Virpi Suutari's documentary film 'Aalto' looks beyond Alvar Aalto's artistic myth | Design Stories, 2020). Art historian Sigfried Giedion, who believes that Villa Mairea is "not a home, but a love poem" (Virpi Suutari's documentary film 'Aalto' looks beyond Alvar Aalto's artistic myth | Design Stories, 2020). Alvar Aalto created blueprints of plans that reflected his thoughts, he was given the freedom to create (Sveiven, 2010). He created a functionalist architecture considered socially radical. Exactly what Marie and Harry Gullichsen expected.
Plans of design with relationship of natural light
	The plans of the Villa Mairea project show an L-shape which was conditioned with a Nordic folk adaptation which shows on Figure 6. The combination of the plan with the appropriate intensity of sunlight and the space and arrangement of the house turned out to be one of the greatest advantages of Villa Mairea (Hawkes, 2020). The ground floor is the main public area of the whole house (Appendix B). The whole house is provided with natural light, but the part of the main wing on the ground floor connects the sun's rays in many places and areas of the building. The living room, library, winter garden connected to the Marie Gullischsen studio and bedroom have the longest sunlight through the south-east, south-west, and north-west elevations (Hawkes, 2020). The dining room and terrace receive, secondarily, the most afternoon and evening sun. The garden and the swimming pool capture the afternoon and evening sun. 
	[image: ]

	Figure 6 diagram shows L shape on ground floor plan in Villa Mairea, 1997 (Richard Weston, edit Blanka Grobelna)



The first floor is the private part of the house, it has the previously mentioned Marie's studio and bedrooms, guest, children's and main (Hawkes, 2020). Figure 7 shows a plan of the first floor. The windows in the master bedroom and the children's bedroom overlook south-eastern rays of the sun, additionally by sliding them out and the right angle, they take more light into the room. The first floor has less light from the smaller windows, while the skylights also let in natural light in a different way (Appendix B).
	
[image: ]

	Figure 7 First floor plan in Villa Mairea, 1997 (Richard Weston, edit Blanka Grobelna)


 
Villa Mairea's plans have been developed as a feeling of being at home. The configuration and geometry of the properly arranged rooms lay at the heart of the most important composition. It rejected standard rooms imposed by the facade (Hawkes, 2020). He created 14 square meters in the plan of the pavilion and the ceiling height of 3 meters, which could have meant the northern part, which was very dark. That is why he used a "biodynamic function" that always brings daylight close. Additionally, I refer to the folk tradition in which it separates the window space from the fire space (Hawkes, 2020).

[bookmark: _Hlk70683220]Circulation of the house in connection to climate
	It is worth paying attention to the location of the fireplace, which was placed in a completely different place than the rectilinear form in the wall, which is usually located opposite the windows facing south. In Villa Mairea, it is designed in an L-shape of white bricks (Hawkes, 2020). Here, not only the functionality provided by the fireplace has been applied, but it can be explained as warmth, in a scenic feeling, enjoying the multifunctionality of the environment. On Figure 8 shows looking obliquely gives us the opportunity to observe, from the inside perspective, but also from the outside of the forest. (Hawkes, 2020). There are three more fireplaces in the house, one in Marie Gullischsen's studio, a small one, and one on the end wall of the dining room, where it is connected by a system to an outdoor fireplace that is located under the open terrace. Fireplaces have a practical use for heating, let us not forget that the temperatures in Finland reach huge negative indicators (Nordlund, 2008). A comprehensive central heating and mechanical ventilation system has been extensively developed. Aalto emphasized that the technical aspects of the Villa Mairea house were based on environmental protection, which was of great importance (Ford, 1996). Over the pine ceiling, 52,000 filter-slits air heating is connected to the living room. Air is drawn in through a high wooden grate adjacent to a brick wall fireplace (Ford, 1996). Such grilles can also be found in the winter garden and the studio. The house also includes natural ventilation by means of some sliding windows that allow air to pass naturally into the house's circulation (Ford, 1996). In addition, the main part of the pavilion is connected, which improves the circulation of natural ventilation.
	[image: Aalto's Villa Mairea in Noormarkku, Finland]

	Figure 8 Fireplace in Villa Mairea ground floor, showing view from inside to forest, 2009 (Frans Drewniak)





Principles the use of daylight into the design approach
	The sun means a source of light and heat (Schopenhauer and Garewicz, 1995). A brilliant in the crown of beauty, which has an influence on the beautification of each object, if properly positioned, it brings out what is most beautiful (Schopenhauer and Garewicz, 1995). It can make something that was already attractive by adding more. Architecture is one of its ornaments. The sun shines reflecting off buildings, trees, and stones (Schopenhauer and Garewicz, 1995). Even when the seasons change and the harsh winter sprinkles snow on places where all nature used to live with lush vegetation, where the forests were green and teeming with life, the sun's rays reflect from the wave of shapes, and they shine with light (Schopenhauer and Garewicz, 1995). Where Villa Mairea takes us into another space, a new one, surrounded by trees, shows another sublime coherence of the interaction of natural light and human emotional interior (Villa Mairea: The Cultures Behind a Humanized Design, 2018).
The harmony of man, elements, structure, and landscape, where every fragment connects with each other (Villa Mairea: The Cultures Behind a Humanized Design, 2018). Mechanical and natural ventilation, fireplace, central heating, a wealth of materials, columns that refer to the forest from the outside, showing connection with the environment and nature, filtration of light through plants, roller blinds, awnings, shutters, create this place in the hierarchy of coherence with the place to live. Villa Mairea He also had sun control in mind, so he used wooden louvered screens which filtered the sun. In doing so, he also created shadow shapes that were pleasing to the eye, causing a feeling of joy to flow as we can see in Figure 9. The essence for Aalto in the Villa Mairea project was the experience of the senses, place, and soul (Villa Mairea: The Cultures Behind a Humanized Design, 2018). 
	[image: VM076]

	Figure 9 Shows a detail of the materials at Villa Mairea, extracting the shape of the shadows that can be seen on the ceiling, 2009 (Frans Drewniak)


On the first floor there are adjustable awnings and pergolas that protect against too much daylight what we can see in Figure 10. (Hawkes, 2020). For Aalto, the angle of the sun was one and coherent. He approached it on a par with forests or lakes. In this project, he showed knowledge of Finland's sun geography (Hawkes, 2020). He proved it precisely in the Villa Mairea project, where in the afternoon and evening hours the sun above the horizon piercingly illuminates the main part of the plan. Alvar Aalto knew how to capture light so that every bit of it would get where it was supposed to be. Through this project, Alvar Aalto made us aware of the internalization of the landscape as observers, as a whole context and functionality that can interact with each other (Appendix B). We resonate with the environment in the sense of the body, which can be felt in Villa Mairea. After entering, we feel a "warm", "cozy and beautiful" interior, this is the characteristic described by Susanna Vesternik, who has been working at Villa Mairea for 12 years (Appendix B). We can compare architecture to music when the first sounds of a pleasant piece appear, with which our interior connects and we feel the rush of endorphins, the same happens when we cross the threshold of the interior and feel it on every level of our body (Alexander et al., 1977). Then delight follows. Villa Mairea was created through the emotions that the architect conveyed to feel the integrative connection and the strong emotional bond (Alexander et al., 1977).
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	Figure 10 Presents the applications of awnings and pergolas on the first floor,2018 (Devanshi Shah)





Chapter 2: Casa Luis, Luis Barragán

General historical description to the development of the House

	Each architect has his own philosophy and acts in accordance with it. Luis Barragán created his own representative portrait. Casa Barragán, the residence and studio where he lived and worked, was established in 1948 (Garbutt, 2018). It was built in the Tacubaya district, on the quiet Calle de Francisco Ramirez street. Barragán House was listed as a World Heritage Site in 2004 as it transcended the sublime act of poetic imagination and its geographical boundaries (Luis Barragan his House, 2018). The house is on the west side if the street is slightly east oriented true north. From the outside, it looks like other houses in this district. The facade, however, says nothing. It is completely gray with a few frosted glasses. It was a deliberate move by Barragán to keep his privacy from his neighbors. This house is completely different from the Villa Mairea I mentioned in chapter one. Villa Mairea urged you to admire it, to come in and enjoy its view from the inside, but it was surrounded by trees and far from other people's eyes. Barragán was inspired by Arabic architecture where the apartments belong to the environment, but once we get inside, the interior design is magica(Appendix C). This is what happens in the Barragán house, the interior surprises, delights, and arranges it in a warm and bright atmosphere full of colors and nature. Gabriela Bermeo, who works at Casa Barragán, observes the first impressions of other people who feel "emotional shock" when they cross the threshold (Appendix C). Mainly because of the huge contrast between the gray facade what we can see on Figure 11 and the interior, where it uses natural light, sunlight and colors, where we get just that feeling by combining it. This was what he thought was important. The first thought that comes to our mind is when we start to wonder if it is a space or a work of art.
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	Figure 11 The grey facade of Casa Luis Barragan, 2021 (drawing Blanka Grobelna)



Casa Barragán was created to stimulate our emotions (Saito, 2002, p. 25). Barragan rejected one of the key modernist tropes, where the use of huge panel windows, according to him, "deprives buildings of intimacy, shadow effects and atmosphere" (Luis Barragán). Orientation was one of the most important aspects to pay attention to in the sense of the nature of the internal environment of the building, as can be seen in Casa Luis (Han and Nam, 2018). In the northern and southern part of the party wall building, which meant that the light only came in from the morning from the east or slightly in the afternoon from the west, therefore the sunlight properly applied inside worked wonders (Hawkes, 2020).
Plans of design in connection with natural light
	The entrance to the house is next to a large garage in Figure 12 we can see the exact plans. Upon entering, we will see a narrow corridor, where the room is illuminated only by a grated skylight above the door. A dark-colored volcanic rock floor (Hawkes, 2020). The wall on the left and the entrance are made of dark wood, while the wall on the right and the ceiling are painted white. Such mutual shades work together in a small, long space, where they create warm reflections. It is not without reason that the Gabriela Bermeo watches repeatedly new visitors, remembering herself when she first stood on the threshold of this house (Appendix C). Barragan gently lets us understand and introduce to his world. The biggest surprise, however, is the pale pink hall. Light enters this room, from the clerestory window facing east, white plaster walls intensify the light reflection, but the pale pink wall and dark floor give a pleasant, soothing feeling (Hawkes, 2020). It thus increases being surrounded by colored pink light, even though the other walls are white. Barragán learned the difficult art of seeing with innocence, which means it is important for an architect to know how to see in such a way that the vision is overwhelming by rational analysis. He took such inspiration from his friend, the Mexican painter Chucho Reyes.
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	Figure 12 Ground floor plan in Casa Luis Barragan, 2021 (Fundación de Arquitectura Tapatía Luis Barragán A. C., edit Blanka Grobelna)






We can see in Figure 13 an amazing flare at the top of the stairs, above which the painting Mensaje by Mathias Goeritz has been hung, golden in color, which beautifully spreads light across the space of the room (Hawkes, 2020). The sun's rays give an amazing charm to the whole room. At the bottom, to the right of the stairs, we notice a gentle introduction to the privacy of the home, where a table with a telephone is placed, next to it there is a chair, and a floor mat under it (Hawkes, 2020). The sun's rays shining from the skylight show the passing day, through the moving sun from morning to afternoon, you can see the changing position of the light. Where it also has an influence on how the room feels. There is also a sequence of doors painted in the same colour on the pink wall, they lead us into rooms such as the dining room, breakfast room, kitchen and two private Barragán rooms. 

	[image: Casa Estudio Luis Barragán | Art in Miguel Hidalgo, Mexico City]

	Figure 13 The main hall of the apartment including sunlight, pink wall, stairs, and golden painting, 2019 (Mariana Guillén)



The breakfast room has been set up for quick service, a wide window is raised high, perfectly illuminates the room, facing west. Through the window you can see the leaves and trees in the garden. Such an application gives a beautiful atmosphere of moving shadows in the room and filter sun light (Alexander et al., 1977).  The dining room is larger, but still has a simple feel as we can see on Figure 14. A sizable dining table, arranged in parallel with a view of the garden leaves. He used the filter, shadow, and atmosphere technique in the next room (Alexander et al., 1977). The ceiling in white paint, like the other walls, except for the southern one, which was painted a dark shade. There is a carpet on the floor. There are two lamps in this room, a table lamp, and a floor lamp, due to the early sunset in this room between 5:30 pm and 7:00 pm, this does not affect the time of day or the time of the year. I would like to draw your attention to the contrast between Villa Mairea, where the dining room and the terrace, as secondary, received the most sun, in the afternoon and evening. Where meals were served in natural sunlight. In Barragán House, during the evening dinner, artificial light or candles were used. Barragán tuned this room on purpose. There is no pendant lamp above the table, which probably indicates the use of candles that he could have placed on the table when possible, parties were held.
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	Figure 14 Contrast showing the intensity of natural light, the top photo shows dining room in Casa Barragan, 2020 (Lasse), the bottom photo shows dining room in Villa Mairea 2016 (Ake E: Son Lidman).



Returning to the Casa Luis lobby, located at the top of the stairs. On the left side, it means on the eastern side of the house, there is a guest bedroom. This room has hinged shutters that cover the window, where it is divided into four parts (Hawkes, 2020). This makes it possible to control the incoming light into the room (Alexander et al., 1977). Where the guest decides how much and how the sun's rays get inside. 
On the west side of the stairs on the first floor, there were Barragán private rooms. Two rooms are separated by a tiny corridor, one on the south-west side of the L-shaped building what we can see in Figure 15. (Hawkes, 2020). It has a window similar to the one used, on the ground floor in the dining room, but set lower, which gives you the opportunity to see the crown of trees. In addition, in the niche, where there are windows high, like the one used in the guest room, but consists of three sashes, where it allows, without exception, stronger light control.
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	Figure 15 First floor plan in Casa Luis Barragan, 2021 (Fundación de Arquitectura Tapatía Luis Barragán A. C., edit Blanka Grobelna)



The second room is the Barragán bedroom. The opposite window gives a view of the garden, the treetops, the same as in the previous room. Contrasting with Villa Mairea, the bedrooms were facing southeast. Which allowed you to practically wake up with sunrise. Catching the rays of the sun, where the angle of the windows was additionally designed, which projected rays on one of the walls (Hawkes, 2020). The bedroom at Casa Luis is on the west side, where the rising sun does not reach the room, but due to the high sun, the sun's rays fall on the treetops, reflecting and shimmering.
Another room located at the entrance of the stairs, before entering the small corridor that separates the two private rooms of Barragán, we see the "Christ's room". It is located exactly above the space of the "pink" hall. It was separated by a staircase. The low wall allows lighting from a skylight window (Luis Barragan his House, 2018). The "Christ Room", going up the stairs, there is an exit to the amazing terrace. L-shaped arrangement, what we can see in Figure 16. (Luis Barragan his House, 2018). Smooth plastered walls. The colors of the walls were combined experimentally. Closed space gives a sense of closeness to the sky. We can imagine a wall rising to the sky where we can only see the sky and the pigeons departing somewhere into the unknown. As if the walls were finished to the sky. It feels like a deliberate move at Barragán House, feeling yourself in an enclosed space, like being in heaven on earth. Additionally, this place catches high afternoon sun (Hawkes, 2020). 
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	Figure 16 Second floor plan in Casa Luis Barragan, 2021 (Fundación de Arquitectura Tapatía Luis Barragán A. C., edit Blanka Grobelna)



However, the fundamental space of the whole house was a double-height room that ran from east to west, where it was given the full width of the ground floor. This is where the main lounge and library are located (Luis Barragan his House, 2018). The main entrance is in the "pink" hall. The mezzanine is placed above the library, where wooden cantilever stairs lead to it. Window placed, the same as in the guest room. The entire room is L-shaped, as we can see on Figure 12 (Hawkes, 2020). The library is illuminated by a huge mesh window. Highly positioned, catching the light, from the east. The window was designed high for privacy from the street and to fill the room with light. The curtain on the right side of the wall allows you to regulate sunlight or general incident light shown on Figure 17 (Hawkes, 2020). The window most strongly illuminates the table that is located directly under the window. From the north, we can see the opening, the dimension of the three, from the street to the garden, that is, from the east to the west, where we see a green garden. Moving on to the living room, we see a beautiful large window that is the heart of the apartment. The view of the garden is a beautiful setting. The window frame is slender and cross-shaped, where four glass squares are formed. The sun's rays travel along with the edges of the window frame. Throughout the year at this latitude, the sun operates in the western quadrant of the sky from early afternoon to sunset (Luis Barragan his House, 2018). In this way, the light collecting channel is also heat. This place gives a luminous and warm ambience and an emotional space.
	[image: Luis Barragán - Pritzker Winning Architect - Zest and Curiosity]

	Figure 17 View of a large window with the use of the tracery and the presented curtain on the right with the possibility of adjusting the natural light, 2020 (Charles Avignon)




Circulation of the house in connection to climate
	I would like to note that there is no central heating in the Barragán house, and the only heat source is the fireplace as shown in Figure 18, which is located on the north wall of the living room, which echoes the heart of the house. The house has been adapted to the Mexican weather, where in summer, the house remains cool inside, and thermally warm in winter as we shown on Table 2 (Hawkes, 2020). It also works on the range of silence it has obtained, where you can listen to the sounds of the house, feel the place and the murmurs of the fountain (Pallasmaa, 2019). I would like to emphasize that Villa Mairea had as many as four fireplaces and central heating, which were not needed in the House of Barragán. Villa Mairea has been exposed to temperatures below zero degrees Celsius (Nordlund, 2008). Barragan, had to counter the sun's rays to prevent the sun from getting too intense.
	[image: The Barragán House - Modern - Living Room - Mexico City - by adfilmfest.com  | Houzz UK]

	Figure 18 Fireplace and a two-level window overlooking the garden, 2011 (Architecture & Design Film Festival) 



Principles the use of daylight in terms of design of the building
	In this project, Barragan analysed not only the quantity but also the quality of the light. The colors that were created inside the building and on the terrace were not known until the end (Pallasmaa, 2019). At that time, he studied books on art, which allowed him to choose the right colors, where he did experiments in 1m-to-1m boxes (Appendix C). For several days he watched and thought, understanding the type of lighting and the amount of natural light that would be needed (Appendix C). When I look at house Barragán I do not see many colors in space, but I can see the appropriate application of them in places. The colors of the walls were mostly white, and the whole thing was about properly located and recessed light into the surroundings. He only used colors to emphasize details, as seen in Casa Luis, where in the main "pink" hall he emphasized the transitional space. He studied light and how colors react to it (Appendix C). According to Barragán, light is a source of beauty and spirituality. He watched the light of Mexican monasteries, trying to recreate the same feeling of beauty and sensuality (Pallasmaa, 2019). In the bedrooms, the light is soft, warm, and calm, contrasting with the yellow and amber light of the outside corridors. In the Casa Luis project, we see shadow and dark controls (Pallasmaa, 2019). It is important to emphasize that there are no ceiling lamps in the house. Which means that the quality of natural light is decisive in this project.













































Chapter 3: Lightwell House, Kentaro Kimizuka

Background to the development of the House
	Understanding the surroundings and elements is a priority that exists in architecture. Design is the perceptual process of relationships between elements (Appendix A). Lightwell House was established in Tokyo, Japan in 2008. Kentaro Kimizuka, the chief architect, says "design balance is important" (Appendix A). In the Lightwell House project, it perfectly shows these dependencies. Balance and harmony. Lightwell House is a low-budget private house project (Appendix A). The most important assumption we adopt is to perform perceptual action without high-specification material and complicated technologies to create aesthetic forms and shapes. It is a house inhabited by two generations (Etherington, 2018). Originally it was Grandma's house, but it was destroyed by fire. The house has two faces. One of them was to adapt the house to Grandma and preserve her memories, and the other was to accommodate the granddaughter's family, a young couple with a child (Etherington, 2018). Natural light in this design was the key to achieving the balance each side needed.
House plans with an overview of natural light in a design approach
	The original plans were C-shaped with a courtyard (Etherington, 2018). In the northern part of the house there was Grandma's room. Grandma was very anxious to leave the room in the same position. Location and orientation were an important element for her, shown in diagram on Figure 19. The main entrance is a small vestibule that leads us into the pure space of the heart of the house. The space connects the kitchens, living room and dining rooms, giving a view of the surface where the skylight is located. The central lighthouse connects the family and Grandma's living quarters. Previously, the courtyard was in the centre of the house, but it has been moved and exposed to the south of the residence (Etherington, 2018).
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	Figure 19 Presents original and new plans, considering the needs of a room for Grandma, 2013(Kimizuka Architects)



Through this application, the entire courtyard is illuminated by the midday sun. In the previous version, the courtyard was always dark, as the gable roof of the south wing prevented sunlight from getting inside (Etherington, 2018). The courtyard has sliding windows that provide sunlight from the south. It is also worth noting that the sunlight from the skylight shines all day, which additionally moods the passing day. Figure 20 shown plan of ground floor. 
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	Figure 20 Ground floor plan in Lightwell House, 2013 (Kimizuka-Architects, edit Blanka Grobelna)



On the first floor there are bedrooms of a young family, a studio, and a terrace roof, which provides additional space combined with the external environment (Etherington, 2018). Skylight and spiral planning help all rooms with natural lighting and ventilation we can see it in figure 21. However, this is not only to balance the goal, but also to create a shared sense of value for different generations living together (Appendix A). The whole house is clean and bright, showing the sensory processes, natural elements. On the eastern wall of Lightwell, wooden longitudinal cladding is used to convey a feeling of domestic warmth. We can also notice the door to the glove box which is a continuation of the timber cladding and does not stand out in any way. The inspiration for this project was tsubo-niwa (Appendix A). In Japan, it is a popular garden design technique that provides a touch of nature, where a combination of external and internal nature is created (Anika, 2017). It is a small space in the centre of the house that only a living person has access to, as if they had gained a piece of land (Anika, 2017). Tsubo-niwa also acts as lighting, which can be seen in the Lightwell House project. In this case, the lantern is a symbol of memories as well as a new beginning. Tsubo-niwa helps to ventilate small houses, where it allows the wind to enter the living space (Anika, 2017). It is usually made in places where the host can enjoy the view it means, during dinner or relaxing. In Japan, it is associated with purifying thoughts and going deep into oneself. The Japanese believe in the power of nature, they also believe that we are for nature, not nature for us. The combination of these two dependencies creates the coherence of our existence. Kentaro Kimizuka in this project showed her from a different angle. It does not have an inside garden but has gained a modern and stylish solution to the feeling of being close to nature.
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	Figure 21 First floor plan in Lightwell House, 2013 (Kimizuka-Architects, edit Blanka Grobelna



Relationship and use of natural light within the plan
	In fact, in this project, the skylight is just a void filled with natural light, but it is a symbol that honours Grandma's memories of her former home and reflects the young generation's vision of their new life shown in Figure 22. The rooms gain additional ventilation and the space closest to our heart. Despite the lack of a garden, which was usually a symbol of the changing space in tsubo-niwa, here we can take the sun as this symbol, which each day gives the angle of incidence at the site of the Lightwell refraction, but as the day passes, the angle of the sun's rays changes, sometimes it sets behind the clouds, making this a magical and unusual place. As Kentaro Kimizuka emphasized, natural light is an important element of construction in residential buildings, especially southern light. The Lightwell House project is part of this architecture.
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	Figure 22 Shows a living room with a kitchen, with a view of Lightwell, 2013 (Kimizuka-Architects)




Design principles and the use of natural light
	The use of natural light has a wide range of interacting elements (Appendix A). In this project, create common sense for different generations. It did not just mean adding it to the surroundings of the building (Appendix A). It was not about playing with light. The perceptual relationship between the home and the sun for each period of the day. Spiral planning in natural light and air (Appendix A). Create a sense of worth for generations. Natural light application is more than a free resource for this project.










Chapter 4: Analysis and comparison of case studies

	The first private house presented at work it was Villa Mairea. Alvar Aalto in this project showed a special combination of the feeling of the forest at home. The arrangement of the natural light space externalized the multi-functionality of the environment. The perspective of internal interpretation with the use of natural light and emotional connection with the surroundings and landscape. Also inspired by Japanese architecture. Villa Mairea is not just a private house project. It is a link and stimulation considered to be a love poem (LOVE POEM - the story of Villa Mairea, 2020). Aalto showed knowledge of the geography of the sun, where in this project he highlighted the appropriate intensity of natural light, the angle of the sun in the sky as well as the orientation of the house and L-shaped plans (Hawkes, 2020). He combined the local economy, a specific place, and international modernist ideas. He believed that every straight line had the potential to bend, so he used forms and shapes as well as technical innovations. The Finnish forest, which is the wealth of Finland, in Villa Mairea plays the role of materiality and structure of the residence, which means attachment to the landscape and the ecology of the place. The columns featured in this design are used as the boundaries of designated home spaces that connect and visually interact (Hawkes, 2020). Each of the columns is different and of a different size, which gives additional forms and avoids simple boring applications (Hawkes, 2020). The verticality suggests a reference to the trees that we see outside Villa Mairea. In addition, the sun's rays that stop on the columns create a feeling of a constant flow of space throughout the house. He created a connection between human and nature. The windows are simple and large in spaces, but combined with plants and awnings, which helped to filter the sun's rays and gave the relationship to natural light as a greater idea of the whole (Hawkes, 2020). It enlivened the surroundings in the way of natural light and brought you into a state of delight. The combination of all these dependencies created a design that is the most important symbol of architectural discoveries of the 20th century.
The second home is Casa Barragán, which invites us to discover an interior that seems inconspicuous from the outside. The facade of the house is grey, and the interior is different and unusual for a private house (Appendix C). Enclosed from the outside, where it is completely private. Inspired by Arabic architecture (Appendix C). He combined Mexican culture. Each application of colour in space reveals a different unknown. It stimulates emotions by moving to other rooms. Luis Barragan was looking for shadow and atmosphere effects which he proved in this project (Appendix C). He analysed the quantity and quality of light and how colors react. He was examining the light. He considered light the source of beauty and spirituality. He used windows to manipulate light and shadows. Properly seated, they made it possible to see the world, but in a private way, away from the eyes of others. Tracery, which he used in the largest window in the main room, the living room, divided the windows into four, creating a space for other smaller paintings, which created additional forms. It rejected the form of large panel windows. This project was an exact version of his reference to architecture. He designed a maze, a mystery that anyone can discover by navigating around the house and exploring spaces. House Barragan was included in the UNESCO World Heritage List in 2004.
Kentaro Kimizuka, the architect of Lightwell House, called the Barragán project "theatrical" and the Aalto lighting "more universal", but stressed that "it is most effective in buildings in his country” (Appendix A)” The natural light application in these homes is different and both are effective. It is worth considering the issue of the feeling of a connection between the same building and another place in the world. If, while at Villa Mairea, we feel the bond between the surroundings and the home, would we feel the same if the building were located elsewhere in the world?
A different impression and more barriers. Villa Mairea, as the same building in Mexico, would have aroused a great deal of controversy and people would not love it if it were in the Tacubaya district, where there is a working-class zone, and the Luis Barragan house was built. One of the problems Aalto would face would be the sun. The height of the sun, the angle of incidence, and the strength of the sun's rays in Mexico are the complete opposite (Hawkes, 2020). The sun in Finland can be defined as grey, comparing it with the sun in Mexico. The climate and quality of natural light differ from that of Finland (Nordlund, 2008). Regardless of whether we use the same colors or materials and the orientation of the house, we will not get the same effect, and most of all the feelings we can feel will be there in Noormarkku. The vicinity of each of these houses has a significant impact on the entire project. Each of these houses has its own history.
Lightwell House also tells it. The central lantern as a symbol of memories, but also a new beginning in life (Appendix A). Kentaro Kimizuka in this project proved that design balance is important and that the perceptual process of relations between elements has an impact on architecture (Appendix A). Appropriate application of natural light through the skylight gives a sense of value in the project. Aesthetic forms and shapes as well as spiral planning around the skylight (Appendix A). Each of these elements gives the emotional bond of the environment with the person. The change of plans from the letter C, where it allowed to change the arrangement of the courtyard, which enabled the application of natural light as a stimulus in the sensory process. White space refers to a modern and stylish space, but also to a new beginning. Tsubo-niwa is inspiration as a firefly brings the sun's rays, where it reports on the combination of sun and home during the whole day. Lightwell House is about value for generations (Appendix A). This house deserves to be called the house of the future based on all the dependencies that architecture should introduce to our lives as a space for humans based on nature and a sense of closeness.
Design comparison, common advantages of Villa Mairea, Casa Barragan and Lightwell House:
· Connecting international modernist ideas
· Reference to local tradition
· Use of natural / local materials
· Construction plan adapted to the geometry of the sun, to obtain the best angle of insolation and properly introduce it into the project
· Filtration of natural light using a tracery
· Design plan appropriate to the climate of the country
· Application of the L-shape principle as a construction or room plan
· Strong relationship in terms of feel-good to natural light in the design approach
The comparison showed that the design approach is similar but differs according to country, culture, climate, and the type of natural light application. Below are pictures of the rooms that will make a comparison on Figure23, Figure 24 and Figure 25. 
Figure 23 shows the bedrooms at Casa Barragan and the Lightwell House. At Casa Barragan we see a gentle introduction of natural light through a window located on the wall, pushed to the right side. At Lightwell House, light comes into the bedroom through a window on the east wall, but also from the hall which connects to the skylight on the ground floor.
Figure 24 shows the stairs from Lightwell House and Villa Mairea. In Lightwell House, we can see two windows, one of which connects to the skylight from the inside from the ground floor of the house. In Villa Mairea, we see natural light introduced by filtration of wooden beams on the stairs.
Figure 25 shows the difference of shade at Villa Mairea and Casa Barragan in the living room. Villa Mairea shows the filtration of natural light with columns and pillars, while in Casa Barragan you can see more dark space, the use of stronger values is shown.
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	Figure 23 On the left we can compare one of the bedrooms in Casa Barragan, 2019 (Ramiro Chaves) to the photo on the right master bedroom in Lightwell House, 2008 (Kimizuka Architects)
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	Figure 24 On the left we can compare the stairs from Lightwell House, 2008 (Kimizuka Architects) to the photo on the right side of the stairs in Villa Mairea, 2003 (Lucio Santos)
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	Figure 25 On the top we can compare the living room in Villa Mairea, 2014 (Codreanu Andreae) to the photo on the bottom of the living room in Casa Barragan, 2018 (Forgemind ArchiMedia)






















Conclusion


The aim of the study was to comparison between three buildings and using light as an example and seeing how important light is in the design. The aim provides four objectives:
· to comparison of the design approach using natural light of three selected buildings
· to determine the dependence of the use of natural light in a design approach for the sake of well-being
· define the importance of the climate and place for individual projects
· to analyse building plans with use of natural light of three selected buildings

The work was based on individual chapters in which the introduction of natural light into the design approach was discussed, with reference to specific examples of Villa Mairea, Casa Luis and Lightwell House. To achieve these goals, the analysis of all cases included in the title was included and discussed, as well as the comparison of the design approach of each individual. Additionally, questionnaires were carried out to bring closer to the understanding of the integration of natural light in relation to individual projects, targeted at the appropriate people.
Firstly, research has shown the dependence of man and his well-being on the proper inclusion of natural light in the rooms. The study explains the dependence of the filtration of sunlight, which when properly filtered, is conducive to our eyes and well-being. Proper placement of windows, height, width, and tracery contribute to a different understanding of natural light in relation to humans in the image seen inside the room and outside. Each of the cases discussed in the paper was strongly related to the feeling of the bond of natural light with individual rooms and the use of a different type of light application to different rooms. It has been noticed in the application of stronger and lower light in each project to get the best results. Secondly, the correct orientation of the building contributes to the natural light in the planning project. An important factor here is the appropriate arrangement of the house due to the position of the sun and geometries, but also the climate in response to the place. Third, natural light signifies the perceptual process of relationships between elements, where the influence of one on the other matters.
In the first chapter, analysing the Villa Mairea house, the methods of combining natural light with the design plan consisted not only in the possibility of including it in the plans, but also in the analysis of the geometry of the sun, its height and climate. The interdependence of the factor of natural light, including light, was one of the most important elements that created the whole project. In this project, relations such as internal and external coherence have been noticed. The environment was incorporated into the project through symbolism. Columns and poles refer to birch trees, of various forms filtering the natural light entering the space. The right amount and quality of natural light in the rooms also contributed to an important benchmark at Villa Mairea. The ground floor of the house has been exposed to more sunlight, where it has been shown to connect over a wide area, helping to compensate for natural light through the filtration discussed in this chapter. The first floor received a more delicate application of light, which resulted in a clear feeling in the space.
In the second chapter, the analysis was carried out on the example of Casa Barragán, where the application of natural light was widely understood due to the climatic concept of a place. Here you can clearly see the contrast resulting from the high alignment of the sun in the sky and the intensity and intensity of the sun's rays. The important solution was to find the balance. Natural light in this design plays the role of tuning to the living person. The appropriate angle of natural light has been adapted to specific rooms. Application of windows of different heights and lengths, which were designed to harmonize the flow of sunlight entering a given room. In this project, different types of light applications in rooms than before have been noticed. Types of windows with tumblers that regulate and reflect natural light depending on the angle set at the right angle. Properly selected colors used on the walls or ceilings additionally increased the other feeling of natural light. This project showed the difference from another place on earth, where the appropriate application of natural light is one of the main and most important factors presented in Casa Barragán.
The third chapter analyses the last project, Lightwell House. The application of natural light was related to the symbolism of memories and new life. Spiral planning application was made. Changing the plans of the building helped to get natural light in the courtyard and to preserve and gain natural light in other areas of the house. The plan of the house was directly adapted to obtain as much light as possible, but in a sensible manner. The application of light in the skylight was not accidental, the exact angle of the sun's rays was designed to diffuse natural light over a larger space. There is less light in the bedrooms, but this does not make the rooms dark. Natural light incorporated into the design approach is one of the most important elements of this design.
An important level of light in the design approach to selected objects. An important subject of the whole dissertation - additional knowledge obtained from questionnaires, which later introduced the understanding of light in the design approach to selected objects. Properly questions and answers, answering from the perspective of answering the question.
This work made it possible to understand the importance of natural light in a planning project. Each of the presented examples shows a different type of natural light application suitable for a given country. Research has shown an understanding of the relationship between the design approach and natural light, which is due to many factors that have been discussed in the paper. The selected methods and techniques allowed to understand the subject more extensively. The look at natural light has changed the perception not only of the design plans, but the total control and balance that can be applied to foster our space and well-being. The analysis that has been carried out presents many in-depth topics. Research has revealed many new discoveries regarding the importance of natural light in a design approach that includes Villa Mairea, Casa Luis and Lightwell House. However, the topic of the work is more extensive, and, on this example, it is possible to discuss many more issues that would be additionally useful in the future. This work proves that the topic is interesting and important for the future, where all other research attempts should be undertaken.
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Questionnaire

Appendix A: Questionnaire for Kentaro Kimizuka

The following questionnaire was sent, by email, to Japanese architect Kentaro Kimizuka of Kimizuka Architects. The questions were devised by the author of this dissertation.

1. What is your design philosophy?
2. Was the Lightwell House project a challenge for you?
3. What did you have to pay special attention to on this project?
4. What was your main consideration in making plans for Lightwell House?
5. Was the use of natural light in this project a priority? If so why?
6. Where was your inspiration for this project?
7. Is natural light part of your architecture?
8. I have, unfortunately, never been to Tokyo, so could you advise if natural light is an important element for the city?
9. Was this project meant to create games with light in a natural way? If so why?
10. Do you think that natural light should be one of the most important elements of creating architecture nowadays?
11. Are any of the architects mentioned in the title of this dissertation (eg Luis Barragan and Alvar Aalto) your inspiration for the Lightwell House project?
12. Do you think taking inspiration from famous architects is important to future architects?
13. Who are your architectural influences?
14. Do you think that natural light should be an inseparable element of creating a whole architecture?












[bookmark: _Hlk70421446]Appendix B: Questionnaire for The Mairea Foundation

The following questionnaire was sent, by email, to Susanna Vestervik, Curator, Collections, Villa Mairea at the Mairea Foundation in Noormarkku, Finland. The questions were devised by the author of this dissertation.

1. What is the first impression that you get when entering Villa Mairea?
2. Does the house feel at one with its surroundings? If so why?
3. Does natural light matter in moving around the villa?
4. Is the light a special stimulus that can be felt at Villa Mairea?
5. How important is the design plan of the villa matter?
6. Tell me about the amount of light in the rooms. How does it make the visitor to each room feel?
7. What do you think about Alvar Aalto’s use of natural materials as details within Villa Mairea?
8. Do you feel at home when working in at Villa Mairea?
9. Is Villa Mairea somewhere that you could live in? And what changes would you make to the building to make it habitable for 21st century living? 
10. Do you know what Alvar Aalto drew special attention to in this project?
11. What element of Villa Mairea, do you think, makes the building special?
12. Does this place inspire you?
13. What percentage of your annual visitors are architects, or people working in the design profession?
14. How much of the surroundings of Noormarkku influence the site of Villa Mairea?
15. In your opinion, could the Villa Mairea have been built elsewhere in the world, e.g., in Japan or Mexico?














Appendix C: Questionnaire for Casa Luis Barragan

The following questionnaire was sent, by email, to Gabriela Bermeo, arquitecta at Casa Luis Barragan in Mexico City, Mexico. The questions were devised by the author of this dissertation.

1. What is the first impression that you get when entering Barragán House?
2. Does the house feel at one with its surroundings? If so why?
3. Does natural light matter in moving around the Barragán House?
4. Do you feel that the light gives a special stimulus for the visitors at Casa Luis?
5. How important is the navigation plan of the house for visitors to move around in? When the house is open to visitors, do they find it easy to move around within the spaces, or does the plan make it difficult?
6. Tell me about the amount of light in the rooms. How does it make the visitor to each room feel?
7. What do you think about Luis Barragán’s use of natural materials as detailed within the house?
8. Do you feel at home when working in at Barragán House?
9. Is Barragán House somewhere that you could live in? And what changes would you make to the building to make it habitable for 21st century living? 
10. Do you know what Luis Barragán drew special attention to, in this project?
11. What element of Casa Luis, do you think, makes the building special?
12. Does this place inspire you?
13. Can you share what percentage of your annual visitors are architects, or people working in the design profession?
14. How much of the surroundings of Mexico City influence the site of Barragán House?
15. In your opinion, could the Barragán House have been built elsewhere in the world, e.g., in Japan or Finland?
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