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Introduction

This paper is linked to a previous study ‘Learning from the Summer House’, 2008. The study was part of the project ‘Summer house areas and their inhabitants’. It was developed by Ofri Earon in collaboration with Peder Duelund Mortensen, Claus Bech-Danielsen and Kirsten Gram-Hanssen. The study was published by Centre for Housing and Welfare.

Abstract
“Sensation of Green is about the mental process like touching, seeing, hearing, or smelling, resulting from the immediate stimulation of landscape forms, plants, trees, wind and water. Sensation of Green triggers a feeling of scale, cheerfulness, calmness and peace. The spatial performance of Sensation of Green is created by a physical interaction between the language of space and the language of nature”

The notion of Sensation of Green was developed through a previous study ‘Learning from the Summer House’ investigating the unique architectural characteristics of the Danish summer houses. The idea of the concept is a mutual participation of nature in architecture meaning that landscape features become tools to design a built space. 
The paper develops the concept further focusing on the scale of a single residential unit. The paper argues that the concept of Sensation of Green is flexible to adapt to urban environment. It explores the potential of Sensation of Green in the city. 
The paper questions whether the Sensation of Green could introduce a new spectrum of greens, beside the real green. It develops the term of metaphysical green – does green have to be green or can it be only the Sensation of Green?  
Three existing examples are agents to this discussion. The first example is a Danish summer house. The other two are international urban examples. While the summer house articulates the original meaning of Sensation of Green, the urban examples illustrate its urban context.
The first example is a tiny Danish summer house from 1918
. The second example is ‘House before House’
, in Tokyo. The third example is a prefabricated house ‘CHU’
. 
The analysis evaluates the characteristics of diverse tones of green – from green image to green sensation. The analysis is based on the original definition of the concept defined during the summer house study.
Learning from these single residential units, the paper ends by questioning the potential of the concept of Sensation of Green concerning a larger urban typology.
Sensation of Green

The concept of Sensation of Green is originally developed in relation to the unique architecture and culture of the Danish summer houses. Through the summer house study, it is stated that Sensation of Green and nearness to nature are “essential to the singular identity of the summer house”
.
The study defined the concept as an interaction of the language of space and the language of nature. Normally these two languages are oppositional. One relates to architectural elements, construction and space. The other relates to fragments of landscape and ranging from cultivation to wilderness. One reflects stability and security, and the other reflects unpredictable changes. One is permanent, and the other is temporary. 
A fusion of the languages provokes feeling and dreaming of GREEN. “Changes of vegetation, light, temperature and seasons participate in the creation of the space”
. Sensation of Green is stimulated by the spatial identity created by a contribution of landscape characters and terminology to the spatial conception. 

Following the summer house study, the concept has several significant (social and spatial) characteristics: it strengthens the relationship between user and surroundings; it gathers the family together; it lets natural changes to give the ambience; it offers a circular usage following season changes; it connects the outdoors and indoors to one continuity of movement; it enjoys a materialistic fusion of built and unbuilt. 
The summer house study ends by concluding that Sensation of Green has a positive effect on the social life, and by questioning whether the Danish culture alternates between two houses - all year house and summer house – because of a lack of Sensation of Green in the first house and its environment.
Three living units as examples
A single residential unit seems the best scale to launch a discussion about the concept of Sensation of Green. More than that, architecture of a single living unit is often more experimental than architecture of a bigger housing development. Therefore, the idea is to explore the small scale and to learn from it. 

Three existing examples are agents to this discussion. The first example is a Danish summer house. The other two are international urban examples. 

EXAMPLE 01. The first example is a summer house
, North of Zealand, Denmark. This example is the oldest case from ten cases of the study ‘Learning from the Summer House’. 

The octagonal house has a built footprint of 45m2. It is two stories high - living, kitchen and bathroom on the ground level, sleeping on the top level.
The house is made as an apparatus linking the outdoor garden to the indoor space. Six openings at the ground level are covered by wooden door and glass windows. While the doors are open, the interior and the exterior become one, and the garden is experienced as a huge outdoor house. Outdoor walls made out of natural materials support this understanding of the garden by dividing it to “rooms” with various functions such as outdoor cooking zone, outdoor washing zone, outdoor family zone, formal entrance zone. (Fig.1)
Figure 1: floor plan 1:500

EXAMPLE 02. The second example is ‘House before House’
, Tokyo. The house was one of the four concept houses built for the Sumika Project
 by Tokyo Gas Co. “The aim of the Sumika project is to provide more primitive, free and prosperous housing which connects to nature and awakens the five senses.”

The house is fragmented to rooms shaped as white boxes. The boxes are stacked on top of each other to a small mountain. The movement between the rooms / boxes is exterior. Trees are planted between and on top of the rooms. 

The concept of the house was to connect the house to the city from one hand, and the house to the forest from the other. “Creating a place that is simultaneously a house, a city and a forest”
 (Fig.2)
Figure 2: floor plan 1:500

EXAMPLE 03. The third example is a prefabricated house ‘CHU’
. The house is a conceptual project for a street exhibition “Houses in the Boulevard”
 in Tel Aviv. CHU stands for Compact House Unit. The size of the house is 200x200x200 cm – one box. It is a prefabricated house that can be placed as wished and be transported according to user’s needs.
The house folds and unfolds various programs according to the particular use. “Activities are organized into functional and efficient cells, using a minimal area. Main functions face outward so that their use is outside the house”
. It is an open-air living engaging the nearby outdoor space. The house serves the inhabitant with functions but does not accommodate him/her. All the necessary functions available in a standard residence can be unfolded: a removable double bed, a parking spot (for bicycles), cooking space, folding work table, a built-in library, toilet, shower, hanging space for clothing, drawers, shoe space, storage compartments, and more. (Fig.3)
Figure 3: floor plan 1:200

Summer house versus urban house
The aim of the paper is to explore the performance of Sensation of Green in the urban context. Since the example of the summer house reflects the original idea of Sensation of Green, the two urban examples – House before House and CHU – are evaluated in relation to it. 

The paper’s analysis method is to evaluate the performance of the concept in the city, by analyzing the three cases through the six characteristics
 of Sensation of Green. It could be that concerning the performance of the concept in the city other characteristics are involved. Yet, linking the analysis to the original meaning of the concept gives a clear analysis tool to compare the examples. The particular characteristics of the concept in the city could be investigated in future studies.
However during the analysis, it is not expected from the urban examples to behave similar to the summer house. The opposite, it is of an interest to examine how the concept of Sensation of Green could expand by participating in urbanity.
Let us look again at the six characteristics of the concept in relation to the three examples.
1. Relationship between user and surroundings

For the purpose of the paper, it is also interesting to look on a bigger scale and to analyze not only the user – surroundings relationship, but also house – surroundings relationship.

In the first case, the connection between the indoors and outdoors is controlled by the user. It articulates the relationship between the user and surroundings - it could be tight, it could be loose – the user chooses.
If we look in bigger scale on the relationship between the property and the surroundings, the house and the garden belong and fit perfectly to their environment.
The second case is designed with a focus on the user scale – human scale. Not only the built spaces introduce a strong relationship between body and space, but also the space in between them. As well the architectural transparency and the ability to look through from one room to another strengthen the relationship between the user and the house. The transparency unfolds the spaces so that the user gets a feeling of control. 
Looking on a bigger scale, there is no real relationship between the house and its surrounding. As much as the house is extraverted towards the user, it is inverted to its environment. 

The third example introduces a house that activates its surroundings. By doing so, not only the relationship between the user and surrounding is strong, but also the relationship between the house and its environment. In fact, the relationship between the user and the house becomes the same as the relationship between the house and its environment. (Fig.4)
Observations: Regarding the relationship between the user and surroundings, there is no essential different between the summer house case and the urban house cases. All the cases emphasize the relationship between the user and the surroundings by a small space, where the proportion between the size of the space and the size of the body is a comfortable human scale. In all cases the user has the authority. The user controls the space and not the opposite. 
Yet, while looking on a bigger scale, the relationship between the house and it surroundings, we find dissimilarity. The first case illustrates a correspondence between the properly and its environment. The second example illustrates a house that has no relationship to its environment. In the urban context, this case could be rather common – an inverted house towards itself and extraverted towards the city. The third case illustrates a house that exploits the hospitality of its surroundings.
Figure 4: triangle relationship user-house-surrounding
2. Stimulation of family gathering 
The first case is a perfect stage for family gathering. The family could get together either at the small cozy house, or in the big open garden. If there is such a term as a social space, this house is an exemplary illustration for it. (Fig.5)
The second case presents a different situation. It is a space for a personal use. It could be a house for more than one person, but the spaces seem to fit best to individual use. However the visual connection between the space opens up another social quality – we are not together but we keep an eye contact. The family lives openly together.

The third example is a single person house. No family life. Yet, it offers an alternative social quality. The user might socialize with the people that cross by the house. In this way, the house is also a social space based on random conversations with strangers.
Observations: Family gathering is a significant issue in the debate about summer houses. The family does not behave the same on vacation time as on daily life, and most Danish families search for tighter interactions during the stay in the summer house
. In daily life, the family members have different activities, rhythm and interest. The family is more spread around the house using several spaces simultaneously. Therefore, the differentiation between the summer house case and the urban cases is not surprising. Yet, it is interesting to see that the three cases illustrate three approaches to social gathering, and three meanings to social space. 
Figure 5: stage for family interactions
3. Natural changes give the ambience
In the first case, the house can be unfolded to a perforated membrane allowing for external happenings to penetrate indoors. For instance, when all doors are open the day light circles around the space as a sun clock. (Fig.6)
The second house is constantly unfolded, since the movement between the rooms is external. The design of the house embraces external changes and let them participate in the spatial performance. Here natural changes - as weather, seasons, light, plantations etc – do not only give the ambient, they are the spatial experience, and they become a part of the space. For example going from the bedroom to kitchen is not the same spatial experience during winter or summer.
As well in the third case natural changes have a strong consequence. Since the house provides open-air living, the external changes are an integral part of the daily life. However, the house could be positioned not only outdoors, but also indoors. In this case, while the house stands indoors (inside a bigger space) the external changes are not natural changes, but other kinds of occurrences depending on the particular location.
Observations: Opposite than expected the natural changes at the summer house case have the least effect on the spatial ambient. More than that, In the summer house case the performance of external factors can be manipulated by the user, while by the other cases the external changes constantly perform – whether the user like it or not. In the second case, it involves only the movement between spaces, while the program is indoors. The third case is very extreme. The living is exterior and exposed to the unplanned changes of the outdoors.
Figure 6: sun clock
4. Circular usage following season changes

The first case is used seasonally. It would be convenient to say that the house is vacant on winter time and in use on summer time. It is not a major architectural transformation. The cyclic use is reflected by isolation or fusion of the space and its surroundings.
The second case is ‘all year’ house and not circular usage house. Yet, its appearance is seasonal. Since the architecture is so clean and white, the trees have a strong effect on the spatial atmosphere. Green trees in the summer give a different ambience than red trees in autumn or naked trees covered with snow in winter. 

Although the third case is also ‘all year’ house, it reflects a circular usage. Yet, here the circle is not the four seasons but twenty-four hours = one day circle. The house changes during the day according to usage. As a reflection to the daily routine, the house is used more or less in the same way every day. (Fig.7)
Observations: The summer house case is used seasonally and the urban cases are used all year long. Yet the urban cases illustrate other meanings to the topic of circular usage. 

Anecdote: Considering the Danish climate, the third case could be an interesting urban summer house used during summer and stored in winter. 

Figure 7: circle of twenty-four hours 
5. Continuity of outdoors and indoors 
In the first case the relationship between indoors and outdoors is changeable - from a separation to a fusion – from two entities to one. The garden is divided to outdoor rooms. While the house is open, the indoor space becomes the heart of the outdoors. It connects all the spaces together.
In the second case, the movement between the rooms is exterior. The house opens up and blurs the separation between inside and outside. The architectural transparency of the house also supports the fusion of indoors and outdoors. (Fig.8)
The third example illustrates a house without indoors – only the toilet and the shower are interior. One could say that this reflects a strong connection between indoors and outdoors, because the functions that are normally indoors take place outdoors. Another could say that there is no continuity indoors outdoors, since there is no indoors.
Observations: The three cases illustrate different approaches to connect inside and outside. As well in this perspective, it seems like the urban cases are extremer than the summer house case. 
Figure 8: fusion of indoors and outdoors
6. Materialistic fusion of built and unbuilt

None of the cases has a materialistic fusion of built and unbuilt. The cases are not built from natural materials, and neither covered by plantations.

However, for the purpose of this paper, this characteristic is slightly modified to the relationship between built and unbuilt – while built means space and unbuilt means green.

The first case is a small house stands in a big garden. Beside the adjustable relationship between indoors and outdoors, the house does not illustrate a special relationship between built and unbuilt. 

The second case intends to bring the forest to the city by integrating trees in the pile of built boxes. The result is a mixture of built elements with green elements. It is interesting that only trees are integrated and no other kind of plantations. The reason could be the interest in the relation to forest and not to other kind of landscape. (Fig.9)
The third case could be placed on a sidewalk in the city or inside a loft apartment, where there is no green at all. It could also be placed in a middle of citrus orchard - cultivated green – or in a tropical forest – wild green. (It could also be placed in the desert, which is nature, but not green)
Observations: This characteristic is actually the only one that is actually based on real green – plantation. The summer house case has the space and context to effort a big garden. As a result the relationship between built and unbuilt is more common – a house with a garden. As consequence of urban density, the urban cases do not have such a space. As a result they illustrate a more creative (and condensed) relationship between built and unbuilt.
Figure 9: forest in the city 
Sensation of Green in the city
The aim of this chapter is to relate the analysis to the urban discourse. The analyzed characteristics are familiar to an urban context, only by different terminology. In this chapter each characteristic is linked to the urban vocabulary and point of view.
Starting with the first characteristic (strong relationship between user and surroundings), it could relate to user scale. Normally in the city, the user scale is forgotten. It might be due to the complexity of the city and the focus on a bigger scale as a result. However, as illustrated by the three cases, Sensation of Green re-focuses on the user considering also the user’s feelings, emotions, memories and desires.
It could also relate to site. The site is not only the location but also context. The three cases illustrate three methods to approach the site. The first case works with the site and its qualities and context. The second case has no relation to its particular site. It re-invents the site. The third case occupies its site and engages it to the daily usage of the house. The first two methods are more familiar in the urban context than the third one, which is more radical.
Regarding the second characteristic (stimulation of family gathering), in the city there is no emphasis on family life. The main focus is public life considering different social groups. These social categories normally divide the family to groups of similar age or common interest. Learning from the summer house, a new social category should be underlined – the family. The meaning of family space could be further developed regarding a planning of the living unit or the public space.
The third, forth and fifth characteristics (natural changes give the ambience, circular usage following season changes, materialistic fusion of built and unbuilt) discuss the issues of space and openness. They also relate to the border zone between inside and outside. These issues are very crucial to the concept of Sensation of Green. Regarding the first case, even though the space could be rather open, it still has hierarchy - the interior is the center of the exterior. At the second case, the exterior movement between the interior spaces stimulates the Sensation of Green. In the city, the topic of openness and the relationship between indoors and outdoors is often dealt in rather predictable way. For example currently in Copenhagen, all new buildings must have balconies and balconies are added to existing buildings. This illustrates the social demand to an open living unit, which could be a catalyst for new housing typologies. The cases demonstrate creative ideas that strengthen the exterior-interior relationship.
The forth characteristic (circular usage following season changes) could also relate to the issue transformation over time. Normally buildings in the city are designed for here and now. They do not change over time or in a cyclic rhythm. The three cases illustrate three possible transformations: architectural transformation (third case) landscape transformation (second case) and movable elements (first case). The changeability of the third case during twenty-four hours could be further developed in the urban context specially while considering urban density, for instance foldable interior of tiny apartments in Tokyo. 
The sixth characteristic (fusion of built and unbuilt) is the only one that literally relates to green. A green space in the city means either a garden or a park. These spaces are an important urban pause, but they do not have a direct relationship to the residential unit. The three cases illustrate a range of possible connections between built and unbuilt, space and green, inside and outside.
Metaphysical green

Metaphysical green is when we do not see green but we sense it in the spatial characteristics. The feeling of green is provoked by the architectural layout. 
Can the Sensation of Green replace the green? Let us extend the question even more by hypothetically re-locating the first case on top of an existing building in the city. It would not have a garden or plantations around it, but a magnificent view over the city. Would it reduce the Sensation of Green? 

The paper focuses at six characteristics of Sensation of Green. Five out of six characteristics do not relate to ‘real’ green. They either articulate green implications, they feel green, or they are conceptually green. 
Yet, it seems as the balance between the various characteristics in significant. For instance, if the second case would not have trees integrated in the design, it would still reflect the concept of Sensation of Green, but not as strong as it does with the trees. It demonstrates that a slight support of a physical green could often strengthen the quality of the metaphysical green – could it still be termed metaphysical? However, the various consequences of the balance between the physical and metaphysical green is yet to be further explored.

Conclusion
the paper is based on a previous study ‘Learning from the Summer House’ where the concept of Sensation of Green was developed in relation to the unique culture and architecture of the Danish summer houses. The concept was defined though six characteristics: strong relationship between user and surroundings, stimulation of family gathering, natural changes give the ambience, circular usage following season changes, materialistic fusion of built and unbuilt, fusion of built and unbuilt.
The paper’s methodology uses these characteristics as a point of departure. It evaluates the urban meaning of concept in comparison to the original one in the summer house. 

The paper demonstrates the potential of the concept in urbanity throughout an analysis of three cases. The first case is a mini house with a wide understanding of green. The second case is a fragmented house. The third case is a parasite house. The chosen examples are not typical housing units. They are rather radical. Learning from such an unconventional architecture can open our mind to other ways to plan and design a living unit.

Although the scale of a residential unit fits the concept well, it could be interesting to test its performance also in a bigger scale, in which is more common to the city for example the scale of an apartment building, an urban block, or even a neighborhood. The concept could be employed in relation to the residential unit – as an inverted space, or as an extraverted space. It could also be applied to the connector space between several residential units or to the scale of a building. It could be interesting to analyze not only the qualities of such a building, but also the urban effect it might have.  
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