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Pocket house and supra-spatial cities
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Abstract. Modern futurological concepts suggest several options for the development of cities
and homes in the future. Each of these concepts in one way or another reflects the possible path
of development of human society as a whole. This article discusses the issues of their possible
hybridization and synthetic compounds in order to find the most likely and favorable
development path. Possible models of the formation of a new type of urban settlements and the
living cell model forming it are described, based on the analysis of both advanced technologies
used in the construction and operation of housing, and on concepts for the development of
society as a whole and the virtual design of new typologies of settlements and residential units
for a changed society and his priorities.

Introduction

The modern world has long ceased to be calm and comfortable with its order for anyone who at least
for a moment thinks about the near future that awaits us. Of course, we set aside the living cities of
science fiction writers or various options for a post-apocalyptic future and consider this issue solely
from the point of view of promising technologies and historical and social trends that are gaining
popularity. Considering various theories [3, 7, 15, 16, 17] regarding the conceptual paths of the
development of the future, all of them can be reduced to several global paradigms:

1.

The maximum technocratism, implying a high degree of urbanization, up to the creation of global
cities in the likeness of the Dyson sphere around the Earth. The tasks of this direction include the
development of conditions to achieve a balance between the maximum possible population of the
planet and those resources that are capable of supporting this population. In addition to this
paradigm, various projects of cities and houses on the water, cave cities, as well as various options
for flying houses and orbital settlements can be attributed.

The second paradigm is the rejection of the principles of urbanization of settlements and
consideration of issues of maximum environmental friendliness of future humanity. This vector can
be called deurbanism or anti-urbanism. This idea is also not a novelty in human perception. Some
of its elements can be found in the projects of Howard's Garden Cities, the concept of an eco-home
in the form of various semi-dugouts and landscape houses.

The third vector is a compilation of the first two paradigms. It addresses the issue of the formation
of systems of vertical cities, thus freeing up a significant part of the Earth's surface to meet
environmental safety needs. This development vector is clearly seen in the ever-increasing height
of buildings, occurring both due to the constant increase in land prices, and due to the need to
provide housing and places of employment to an increasing number of people.
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At the same time, there is a tendency towards minimization of a person’s home with maximum
satisfaction with its functional content. This development vector also has a significantly long history
of its formation. This is the Nakagin tower of Kise Kurokawa, and the projects of mobile and
transformable housing, so popular now and various kinds of mini and micro-housing concepts.

2. Living cities

Currently, a rethinking of approaches to the processes of the formation and development of cities is
gradually taking place. The city is no longer perceived as a simple sum of its constituent roads,
buildings and green spaces. In the new doctrine, which is gaining strength, the city is a complex
organization of a quasi-fluid system with an incredibly large degree of freedom. Considering the
history of the development of cities in a global format from these positions, it should be noted a
number of characteristic anthropomorphic features that periodically occur at different periods of a
person’s life.

Thus, from birth, a person first forms his own miniature world, understandable and aware of it.
This period can be compared to the emergence of architecture and urban planning of the ancient
world. Then, having realized himself, a person begins to form microsocial groups, and we see the
emergence of ancient city cities. Later, the desire for even greater unification in view of the complex
socio-demographic processes taking place in society begins. In terms of urban development - this is
the formation of urban development with a vivid intensification of processes of urbanization. People
tend to cities. Cities grow both in space and in height, often to the detriment of the general quality of
life and the environment in them. Moreover, cities tend to form agglomerations, absorbing nearby
settlements and subjugating cities that are not so successful in their development. In general, this
process can be compared to the formation of the corporate structure of the state and human society and
the form of organization of these processes, which in most cases has become an example of
universalization.

However, it is worth noting that, along with this form, there is an alternative option for building
corporate communication and culture, based on more ancient principles of interaction based on the
principle of "man-to-man" or "person-to-person". With this model, combining the principles of P2P
and network interaction, the roles of a person and society as a whole are redistributed, forming not a
competitive, but a complementary principle of organizing both production and social processes [6, 8,
9, 10, 11]. Considering this principle from the point of view of urbanization processes, we can clearly
see examples of the organization of tribal settlements or remote cities and towns, where all residents
and infrastructure elements are in a kind of symbiotic relationship formed by both external conditions
of existence and the principles of organizing internal processes.

3. Supra-spatial sity

My previous article on this topic [12] was devoted to the concept of a cluster-fractal model of the
formation of cities. The principles of growth, development and transformation of cities under the
influence of external and internal development factors and sources of contradictions are already
partially described. It should be noted that this concept, incorporating the elements of all four of the
previously described paradigms, is a kind of synthesizing object that allows assessing the prospects for
the further development of cities and the principles on which it can be built. In this regard, it is
necessary to recall the concept of the “Guest City” [13], developed by me jointly with a group of my
students in the framework of the “House of the Future” project.

In this concept, it was proposed to form a new urban entity - a kind of Supra-spatial city formed of
mobile transformable residential cells embedded in the supporting structure of STRINGx4!. The
structure itself, in turn, relies on a system of vertical socio-industrial “centers” of D.O.T.* The spatial
cells formed in this way (N.O.M.) can either be completely freed from development and become

L' The name of the structural elements of the “Guest City” are given in accordance with the original author’s

concept
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parks, forest or agricultural land, or designed for the installation of public planar objects. Also, the
proposed size of N.O.M.’s allows preserving both historical and cultural objects in order to preserve
the identity of the settlements, and provides the opportunity to live in familiar conditions. However,
the concept provides the ultimate goal - namely the maximum possible release of land for the purpose
of its environmental conservation.

The D.O.T.-systems themselves, which are essentially elements of a vertical city, are, on the one
hand, load-bearing systems that raise the belts of residential buildings and highways above space, and
on the other, concentrate all the elements of business and industrial infrastructure in the likeness of a
metabolic tree system, where industry, as well as "harmful" and thermoactive production are cleaned
inside the "trunk", and the "bark" is represented by office spaces. The concept also provided for the
possibility of spatial transformation of cell cells, changing the functional purpose of the “cortex”
depending on the time of day. So, for example, at night it was proposed to remove non-functioning
office cells deep into the “trunk”, replacing them with hotel, restaurant cells with panoramic views or
automatic industrial cells that could work in the dark or provide an environmental exchange between
the inner and outer layers “the trunk” thus allowing the entire D.O.T. to breathe As it can be seen, this
concept fits quite well into the above-mentioned paradigms for the development of cities and human
society

4. Pocket House

Another element without which this system cannot be implemented is the living cell itself, as the main
element in the formation of human life processes. Considering the prospects for its development, it
should be noted the most striking trends that have begun to manifest themselves recently [1, 2, 4, 5,
14, 18]. Most of the trends are primarily associated with the development of technology and post-
industrial society. These include: failure to communicate the place of work and place of residence,
high saturation of the living cell with smart devices and adaptive technologies, automation of
utilitarian life support processes and the formation of a comfortable environment, rejection of zero air
exchange standards, as well as the concept of forming a living space that meets the formula:
“minimum “normal is sufficient.” If for the first time the three trends have almost become an obvious
part of our life, then the last two, as the most promising for use in the near foreseeable future, I would
like to dwell on in more detail.

Recently, there has been a trend towards a gradual decrease in the volume and area of living rooms.
On the one hand, this fact is directly related to the ever-increasing value of real estate. If there are no
global changes, this trend will only increase, and consequently, there will be a constant search for new
models, forms and technologies that will reduce the minimum space needed for a person. At the same
time, this space will perform exclusively minimally normal functions to ensure human life: sleep,
personal space, hygiene, minimal everyday functions. Most of the functions of the dwelling will either
be gradually withdrawn from the living cell and transferred to the plane of public access, or minimized
to a satisfactory size. Already, a significant part of people prefers to eat in public places, and receive
training and entertainment online or via remote access. The issues of obtaining a sufficient amount of
fresh air have long been resolved by the installation of forced ventilation, which also performs the
function of air conditioning. On the other hand, an active search is currently underway for
technologies that allow transforming or actively adapting a home (even the most minimal one) to
changing external or internal environment conditions. Indeed, in essence - why keep the living room
free while waiting for the possible arrival of guests, when you can just rent it for a short time and
attach it to your house for the New Year's party? Or, at the time of the birth of the baby, buy a room,
which, when he grows up, can do more? Taking into account that the fact that it can be done without
changing the already familiar way of life and the area of the city and the lovingly twisted family nest.
At the same time, we know that we can always disconnect rooms that have become unnecessary and
not pay for their maintenance or maintenance.
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5. Conclusion

The new challenges posed by the evolution of society, and the evolution of human habitation, require a
new understanding of the concepts and design decisions that we must develop now, forming an
adequate supply of knowledge and models that we can apply in the future. It is time for us to learn the
lessons of the past, which clearly demonstrate the need to prepare for the impending changes in
advance, so that later we do not look for the necessary solutions in an emergency. The movement
towards a changing world paradigm began a few years ago, but so far it is only a trickle in the stormy
sea of human society. However, each creek will one day become an ocean. So, we should now think
the day after tomorrow. In conclusion, | also want to thank people whose thoughts and words led me
to these decisions to Viktor Dmitrievich Stankevsky and Natalya Alekseevna Saprykina.

References

[1] Anthopoulos, L 2005 The Implementation Model of a Digital City. The Case Study of the Digital
City of Trikala Greece Journal of E-Government 2(2) 91-109 DOI: 10.1300/j399v02n02_06

[2] Callsen B 2006 Home-making: Architects, users and the “prefab.” 2006 PQDT - Global 53
(United Kingdom: University of London, University College London)

[3] Chan M, Campo E, Estéve D and Fourniols J Y 2009 Smart homes - Current features and future
perspectives Maturitas 64 90-97

[4] De Geest V 2010 Het Zandhof: een prefab woning van architect Charles Van Nueten TT - The
Zandhof: a prefab building by architect Charles Van Nueten Monumenten, landschappen &
archeologie: M & L 29 26-42

[5] Frier M, Fisker A M and Kirkegaard P H 2010 Structures and Architecture Proceedings of the
1st International Conference on Structures and Architecture, ICSA 2010 1037-1044

[6] Fusero P, Massimiano L, Tedeschi A and Lepidi S 2013 Parametric Urbanism: A New Frontier
for Smart Cities Planum The Journal of Urbanism 2(27) 1-13

[71 Gordon A and Geller A 2004 Absolutely prefab New York Times Magazine 153 100-103

[8] Hager I, Golonka A and Putanowicz R 2016 3D Printing of Buildings and Building Components
as the Future of Sustainable Construction Procedia Engineering 151 292—-299

[9] Jasiczak, J and al. 2019 Production of Elements for an Innovative Energy-Saving Prefabricated
Construction under the Project Plus Energy Prefab House IOP Conference Series: Materials
Science and Engineering 471

[10] Jones K 2008 Prefabricating flexibility: Aggregate house ProQuest Dissertations and Theses 55

[11] Lopes Correia A Murtinho V and Simdes Da Silva L 2013 Housing industrialization, success and
failure, universal and local: Limits for housing globalization Structures and Architecture:
Concepts, Applications and Challenges - Proceedings of the 2nd International Conference on
Structures and Architecture, ICSA 2013 999-1006

[12] Panfilov A 2016 The Cluster Model of Development of the City MATEC Web Conference 73
06008 DOI: 10.1051/matecconf/2016730600

[13] Panfilov A V 2009 Guest city. On the issue of introducing a mobile housing system into the
structure of a modern city Sat Mater. All-Russian NPK "Actual problems of construction,
ecology and energy conservation in the conditions of Western Siberia" (Tyumen: Publishing
House of TSAA)

[14] Panjehpour M and Abang A A 2013 A review of prefab home and relevant issues Constructii 14
53-60



CAEST 2019 IOP Publishing
IOP Conf. Series: Materials Science and Engineering 775 (2020) 012052 doi:10.1088/1757-899X/775/1/012052

[15] Quale J 2006 Ecological, modular and affordable housing WIT Transactions on the Built
Environment 86 53-62

[16] Saprykina N 20111 Utopian design of the 20th century. Futurological forecasting concepts
"RAASN FUNDAMENTAL RESEARCH on scientific support for the development of
architecture, urban planning and construction industry of the Russian Federation in 2011
Scientific works of RAASN 1 262-267

[17] Shubenkov M and Shubenkova M 2015 Individual issues in the theory of the theory of national
urban planning 2015 International electronic scientific and educational journal “Architecture
and modern information technologies” “Architecture and modern information technologies”
(AMIT), available at: https://marhi.ru/AMIT/2015/special/shub/shub.pdf

[18] Vale B2003 Prefabs Prefabs (Routledge, 2003) DOI:10.4324/9780203449592



