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Abstract. “Smart” glass, as a new material with functional and visual advantages, attracts the attention of
architects and designers, opening up new opportunities for modern interiors. The growing number of projects
and the lack of generalised experience have determined the relevance of the study. The aim of the work was to
analyse trends in the implementation of interactive “smart” glass in the interior design of residential and public
buildings, to determine its classification and functional and utilitarian capabilities in terms of forming an adaptive
spatial environment. The research was based on a set of general scientific theoretical methods of cognition, which
included the implementation of such methods as analysis, synthesis, classification, and generalisation. The author’s
definition of the concept of “smart” glass in terms of the formation of an adaptive space was provided. Based
on the analysis of practical material, “smart” glass was systematised according to its functional and utilitarian
capabilities in the formation of an adaptive object-spatial environment. As a result of the work, methods for
implementing various types of “smart” glass in the interior design of residential and public spaces were identified.
It was found that the most common are touch and projection technologies, which form a visual and communicative
environment in public spaces. In residential interiors, “smart” glass performs a predominantly utilitarian function,
contributing to energy conservation and privacy. The results also confirmed the aesthetic and functional potential
of “smart” glass as an element of adaptive space. Systematisation of material on the implementation of “smart”
glass in modern interiors will enable Ukrainian architects and designers to apply theoretical knowledge in design
practice to create interactive object-spatial environments. The presented theoretical developments can serve as a
basis for predictive design solutions using certain types of “smart” glass

Keywords: interior design; innovations; “smart” technologies in environmental design; technologisation of space;
modern trends

INTRODUCTION

The formation of modern interiors for residential and The development of these technologies and their active

public spaces is based on the desire for spatial adapt-
ability. One of the innovations that can meet this de-
mand is “smart” glass. This technology allows to take
a new look at the process of organising space, and the
variety of its types and special properties enable design-
ers to implement new concepts of space organisation.

Suggested Citation:

implementation in interior design highlights the need to
systematise extensive empirical experience for the con-
venience ofitsimplementation in further design practice.

The issue of using “smart” glass in interior design
has been considered by both Ukrainian and foreign sci-
entists. Among the publications of Ukrainian researchers
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analysing the implementation of innovative technol-
ogies in environmental design, the collective work
of 1. Bondarenko et al. (2022) should be highlighted.
The work identified the leading c ompositional tech-
niques for the placement of interactive sensory objects
in the interiors of public buildings. The authors deter-
mined that the placement of such objects is most often
carried out according to two leading compositional
schemes: based on a grid system and according to a
radial scheme. The researchers emphasised that inter-
active multimedia objects add adaptability and attrac-
tiveness to the interior, which is an important factor in
the formation of modern public space. The advantages
of introducing interactive technologies in the interior
design of public establishments such as commercial
institutions were considered in the work of A. Obei-
dat et al. (2020). The authors emphasised that the use
of innovations is intended to attract the attention of
visitors and create a new experience of interaction be-
tween potential buyers and the goods presented in the
commercial space.

In the context of this study, it was important to con-
sider scientific works devoted to the analysis of modern
“smart” materials and the specifics of their implemen-
tation in the architectural environment. The study by
Q. Chen et al. (2024) considered the issue of modelling
interactive materials in the development of adaptive
structures. The researchers noted that “smart” materi-
als, which change their properties under the influence
of external factors, are characterised by non-linear be-
haviour and complex constitutive models, which sig-
nificantly complicates the process of their design. The
team of authors M. Al Alim et al. (2025) examined the
characteristics of innovative “smart” polymer mate-
rials. The researchers noted that such materials have
a wide range of functional purposes, environmental
sustainability, and multidisciplinary applications. The
authors emphasised that the introduction of these ma-
terials into architecture, construction and engineering
will increase the stability and durability of structures.

The prospects for the introduction of “smart” ma-
terials in construction and architecture in China were
analysed in a study by S. Xu (2024). The scientist con-
sidered the use of piezoelectric “intelligent” materials
and technologies for phase transition energy storage.
This issue was studied from the perspective of energy
efficiency, where the use of smart materials is consist-
ent with the concept of sustainable development and
solves the problem of high energy consumption in con-
struction. The work of M. Abdelaal (2022) examined
the features of the implementation of smart systems in
the architecture of administrative buildings in Egypt.
Such systems have a positive impact on construction at
the environmental, social and economic levels. Build-
ings equipped with “smart” technologies represent an
interconnection of design solutions, control systems,
maintenance and management. The interior space of

such a building adapts to the needs of the user, ensuring
maximum comfort for human life.

The issue ofimplementing “smart” glass in Egyptian
architecture was discussed in an article by M. Hassan et
al. (2025). The researchers examined this issue from
the perspective of sustainable development, where ac-
cess to affordable and renewable energy resources is
important. The researchers note that energy consump-
tion and thermal comfort in modern office buildings in
the region are critical factors that must be taken into ac-
count at the design stage. Total glazing of buildings has
anegative impact on the thermal comfort of people who
are constantly in such spaces. The authors noted that
one solution for regulating the thermal characteristics
of the interior is glazing with the use of “smart” glass.
The issue of creating windows equipped with “smart”
glass was highlighted in a study by Y. Zhou et al. (2021).
During the experiments, the scientists found that such
a window has reduced energy consumption with a high
light transmittance coefficient. The researchers em-
phasised that in terms of energy efficiency, windows
are one of the lowest-performing elements in a build-
ing’s construction - in summer, more than 70% of heat
is transferred into the room through windows, and in
winter, windows account for 30% of heat loss. Thus, the
use of “smart” glass in architecture is environmentally
and economically viable. A similar issue was addressed
in a comprehensive study by S. Nundy et al. (2021),
where scientists noted that a building equipped with
windows with “smart” glass actively consumes the elec-
tricity generated by its own system. This is what allows
to meet the needs for air conditioning, heating and arti-
ficial interior lighting.

A thorough analysis of the current scientific liter-
ature on this issue has shown that most researchers
focus on the technical features of smart technologies
and materials, while the issue of implementing smart
glass in the interior design of public and residential
buildings has not been comprehensively covered and
requires more in-depth analysis. This determined the
aim of the scientific article, which was to systematise
practical material, conceptualise the notion of “smart
glass” and classify this “smart” technology according to
its functional purpose in the field of interior design for
residential and public spaces.

MATERIALS AND METHODS
To achieve the set goal, a complex of general scientif-
ic theoretical research methods was used, including
analysis, synthesis, classification, and generalisation.
The authors used the analysis method to study the
components of the design of the object-spatial envi-
ronment, in which the implementation of “smart” ma-
terials is observed. The main criteria for the analysis of
this theoretical study were objectivity and validity (in
their research, the authors relied on factual material -
implemented design projects and prognostic design
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developments presented to the general public, where
“smart” glass was used) and systematicity (which was
used in structuring disparate material according to the
type of action of “smart” glass). The analysis helped to
identify ways of placing interactive objects in a spatial
environment. Synthesis was implemented when sum-
marising design experience and deriving methods for
implementing “smart” glass in a spatial environment.
The classification method was implemented to identi-
fy groups of “smart” glass and determine a number of
functional advantages of implementing this technology
in modern interior design, and the application of the
generalisation method allowed to summarise the con-
clusions of the work.

The leading materials of the study were public in-
teriors, which include museums, exhibition and edu-
cational centres, office premises, shopping and enter-
tainment complexes, and hotels. These included the
Porsche “Mobilitdtszentrum” museum (n.d.), the VW
Exposition Center (Hammadeh, 2017), the Hiltol hotel
(Virtual On, n.d.) and Microsoft (Archilovers, 2013). The
use of these cases made it possible to identify the spe-
cifics of integrating sensory, projection and holographic
glass into public spaces. Analysis of the examples made
it possible to refine the compositional techniques for
placing interactive surfaces, determine their functional
roles in the formation of an adaptive object-spatial en-
vironment, and outline the possibilities for the variable
integration of “smart” glass into contemporary design
practice. It is in the interiors of these objects that the
trend towards the active introduction of “smart” glass
technologies is most clearly visible, providing variable
opportunities for the formation of both functional and
artistic solutions for the object-spatial environment. In
addition, a number of private residential interiors were
considered, where the introduction of “smart” glass be-
gan to spread.

RESULTS AND DISCUSSION
In scientific sources, “smart” glass (glass with variable
properties) is defined as a composite material consist-
ing of layers of glass and special chemical components
and characterised by adjustable optical parameters, in
particular opalescence, light transmittance and heat
absorption (Mohamed, 2017; Cannavale et al., 2020;
Qahtan et al., 2023). These properties change under
the influence of external factors such as light intensity,
temperature, mechanical impact or the application of
electrical voltage. The use of smart glass in structures
allows it to adaptively respond to climatic changes
throughout the year by adjusting the level of transpar-
ency both manually and automatically under the influ-
ence of external environmental factors. Based on meth-
ods of analysis and generalisation of practical material,
the author’s definition of the concept of “smart” glass
was proposed: it is a multi-component interactive sur-
face that changes its appearance (degree of transparen-
cy or audiovisual information) under the influence of
external factors, becoming an element in the formation
of an adaptive space. “Smart” glass is formed according
to two leading systems: triplex consisting of two layers
of glass (or polymer) and a layer of chemical material
placed between them; and a single glass (and/or pol-
ymer, mirror) surface and an audiovisual information
control system (projector, films, touch frames, etc.).

For the most effective implementation of smart
glass in interior design, it is necessary to understand
the specifics of this material, its varieties and techni-
cal capabilities. Modern design practice shows that,
according to its functional purpose, “smart” glass can
be classified into the following large groups: 1) glass
for displaying audiovisual information; 2) glass for
creating privacy and functional zoning of the interior;
3) glass for accumulating solar energy and transform-
ing it into a space energy supply system (Table 1).

Table 1. Classification of “smart” glass by functional purpose

For creatin For accumulation
Purpose For demonstration of audiovisual information . 5 and transformation
privacy and zoning
of solar energy
Type Sensory Holographic Projection Electrochromic Photovoltaic
Information and Information Partitions in public . . . . .
I . .. . . o Partitions in public Windows in
Application advertising stands, and advertising | interiors, exhibition . - . .
. s e . and residential residential and
area functional and exhibition | stands, exhibition equipment, . . . 3
. . . . i interiors. public buildings.
equipment, furniture. equipment. information stands.

Source: created by the authors

The group of glass with the ability to display audio-
visual information includes sensory, holographic and
projection “smart” glass. Among these types of “smart”
glass, sensory glass is the most common. This type of
glass is created by using a touch film or infrared frame
that turns a monitor screen or ordinary glass into a
touch screen. Sensory “smart” glass performs advertis-
ing and informational functions and allows a person to

Art and Design Vol. 8, No. 4

control the audiovisual information displayed on the
screen. Sensor systems are used in conjunction with a
projection screen or LCD/plasma/LED monitor. Senso-
ry screen control can be achieved in two ways: using
iTouchScreen projection sensor film or iFrame infrared
frames. Touch-sensitive “smart” glass is actively used
in public interiors as information stands of various
configurations, including flat horizontal panels (table
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tops), wall-mounted information panels, and separate-
ly located blocks of various geometric shapes (Nabil
& Kirk, 2019; Kysil & Krotova, 2024). Such objects are

most variably represented in museum and exhibition
complexes, shopping and entertainment centres, and
office interiors (Fig. 1).

Figure 1. Sensory “smart” glass in interior design
Note: a - VW Exposition Centre; b - “Porsche” Museum; ¢ - Microsoft Centre
Source: Porsche “Mobilitatszentrum” (n.d.), Archilovers (2013), M.A. Hammadeh (2017)

In the design of the object-spatial environment, the
use of interactive sensory “smart” glass is possible due
to its combination with enclosing surfaces or portable
objects and integration into stationary equipment (in-
formation stands). Thanks to the wide possibilities for
integrating sensory “smart” glass into interior equip-
ment, Ukrainian scientists I. Bondarenko et al. (2022)
have identified the leading compositional techniques for
placing such objects in public interiors: a checkerboard
arrangement of three-dimensional forms; placement
of objects along the compositional axes of the interior;
grouping of objects with touch panels in the central part
of the interior; placement of sensory objects around
the perimeter of the space with a free central space;
grouping of elements and their placement at an equal
distance from the geometric centre of the interior; in-
stallation of sensory objects along a curved trajectory.

In residential interiors, the introduction of senso-
ry “smart” glass is fragmentary. The inclusion of these
innovations implements the concept of space tech-
nologisation, which is reflected in design proposals
for interactive mirrors for bedrooms and bathrooms.
Global design practice shows that the implementation
of touch-sensitive objects is the most widespread and
variable among all types of “smart” glass (Obeidat et
al, 2020; Bondarenko et al., 2022; Ashou & Rash-
dan, 2023). This is due to the possibility of integrating
panels with touch-sensitive “smart” glass into station-
ary interior equipment (furniture, partitions, advertis-
ing and information stands, etc.), which opens up new
perspectives in the field of design development of envi-
ronmental objects equipped with “smart” technologies.
The spread of this type of glass is also influenced by the
ability to add touch panels to an existing physical envi-
ronment (when the inclusion of innovative technologies
inthe space was not planned at the design stage and dur-
ing the initial equipping of the interior). In addition, the
level of saturation and clarity of the image on the touch
screen surface is significantly higher than the brightness

of visual effects created using video projection systems.

Despite the difference in the representation of
visual information, projection technologies are also
used as an element in the formation of the spatial envi-
ronment. One option for implementing projection sys-
tems is holographic “smart” glass, which is transparent
glazing with a special projection film applied to the sur-
face, allowing the visual effect of holographic images to
be achieved. Glazing (shop windows, partitions, adver-
tising stands) imitates holographic images through the
use of a projection screen. Transparent projection film
allows any existing glass surface to be transformed into
a high-quality “holographic” screen. ClearView trans-
parent projection film is applied to any existing glass
(similar to protective film). Objects behind the screen
remain visible, while ensuring high brightness and im-
age sharpness (Virtual On, n.d.). Holographic “smart”
glass is used in shop windows and advertising displays,
information stands, museum and exhibition spaces,
hotels, and shopping and entertainment centres. Such
glass is usually installed in interior spaces in such a way
that there is space behind the glass surface. This further
emphasises the transparency of the surface. Holograph-
ic images often become elements of advertising or an
analogue of an information stand. Such objects attract
the attention of visitors and are installed exclusively in
public interiors (Fig. 2).

If holographic glass forms a projection behind
which space can be observed, then projection “smart”
glass creates an opaque layer with an audiovisual im-
age. This technology is based on the implementation
of a projection film that is applied to the surface of the
glass (shop windows, windows, interior partitions) and
transforms it into a screen for a projector of any size.
This projection system includes components such as
projectors (light image sources), a screen (makes the
image visible), and a control system (generates images
or videos, ensuring the transmission of information and
commands from a personal computer or other media).

62 Art and Design Vol. 8, No. 4
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Projection films allow to turn any translucent surface
into a projection screen. When using different types of
projection films, it is possible to position the projector
behind the screen (back projection) (Fig. 3) or in front

repurpose, rethink he s |

 repugose iaktses
—rethink thelr customers

P

//

of the screen. The advantages of such films are: variabil-
ity in size, transparency, cost-effectiveness, resistance
to changing weather conditions, high contrast and im-
age brightness.

Figure 2. Holographic “smart” glass in interior design
Note: a - Hiltol Hotel; b - holographic “smart” glass in window display design

Source: Virtual On (n.d.), Ascend (n.d.)

Figure 3. Projection “smart” glass system

Source: S. Mark (2021)

In the design of public interiors, “smart” glass can
be used as an element of zoning the object-spatial envi-
ronment, in particular in the form of interior partitions
in offices, hospitals, shops and other establishments
(Fig. 4). It can also be used to form entrance areas,
for example in the design of shop windows and cater-
ing establishments. In addition, such glass can serve
as an advertising medium in the form of billboards or

information stands in museum and exhibition complex-
es and shopping and entertainment centres, as well as
an element that forms a distinctive artistic image of the
premises. It should be noted that projection “smart”
glass is most often used in public interiors, due to the
multi-component nature of this system, the scale of the
projections and the attractiveness of the visual effects,
which can reproduce both static images and videos.

Figure 4. Projection “smart” glass in office interior design
Source: PlanBar (n.d.), Smart Glass Country (n.d.a)

The next group of “smart” glass, which is actively
used in modern interior design, is glass for creating

privacy and functional zoning of space. This group in-
cludes electrochromic “smart” glass. It allows to change

Art and Design Vol. 8, No. 4 63
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the absorbing properties of a transparent surface. Under
the influence of electrical voltage, the glass switches be-
tweentwo fixedmodes: transparentand opaque (“milky”
or darkened) (Binswanger Glass, 2017; Architectural
Products, 2023). The change in the light transmission of
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the glass surface is due to the introduction of a special
liquid crystal electrochromic film, which is installed be-
tween two layers of glass (or polymer plexiglass) and,
when connected to electricity, changes its state from
a white opaque coating to transparent glass (Fig. 5).

Figure 5. Electrochromic “smart” glass in public interior design
Note: a - principle of operation of “smart” glass with a liquid crystal layer (LC) electrochromic “smart” glass in a
shopping centre; b, ¢ - application of electrochromic “smart” glass in the interior of an office space
Source: Binswanger Glass (2017), A. Kavukcu (2017), Gauzy (2019)

The main advantages of this technology are low
energy consumption, reduced lighting and air condi-
tioning costs, material durability, safety for human
health, and ease of use. Like projection glass, this
type of glass is used for zoning spaces and in the in-
teriors of office premises, hospitals, and residential
spaces (Fig. 6) (Gavrilovic & Stojic, 2011). In addition
to the introduction of electrochromic “smart” glass
into the living environment, the use of photovolta-
ic (photoelectric) “smart” glass is becoming wide-

Figure 6. Application of electrochromic “smart” glass
in residential interiors
Source: Smart Glass Country (n.d.b)

spread (Fig. 7). This type of glass accumulates solar
energy and transforms it into a power supply system
for the space. It is this technology that makes it pos-
sible not only to regulate the degree of transparency
of the glass surface of the window, but also to pro-
vide additional electricity to the interior space of the
room. Photovoltaic “smart” glass converts ultraviolet
and infrared radiation into electricity, which is used
to support human life inside the room (Cannavale et
al., 2020).

2.8 Watts/ft* Peak

intoinsulated

Figure 7. Photovoltaic “smart” glass
Note: a - principle of operation of photovoltaic
“smart” glass; b - implementation of “smart” glass in
architecture (facade fragment)
Source: Smart Glass World (n.d.), P. Segui (n.d.)
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In terms of artistic and visual design in residential
interiors, “smart” glass plays a secondary role, becom-
ing a useful technology for creating a favourable envi-
ronment for human life. Photovoltaic or electrochro-
mic “smart” glass does not affect the artistic image
of the interior. In public buildings, however, “smart”
glass is subordinate to the overall style of the physi-
cal environment. Objects equipped with “smart” glass
technology (stands, panels, display cases, furniture)

often become compositional accents of the space,
which is associated with both the expressive form
of the objects themselves and the interactivity of the
integrated elements that change the transparency
and/or audiovisual information on the surface. Based
on the analysis of the project material, the leading
techniques for implementing “smart” glass into the
design of the object-spatial environment were iden-
tified (Table 2).

Table 2. Techniques for implementing “smart” glass into interior design

windows, and ceilings.

. Location Suitable types
Technique . . « ty p Goal
of implementation of “smart” glass
. . Interior partitions, . Attractiveness of the space (visualisation
Creation of a solid glass p Electrochromic, .. . p ( . .
. . shop windows, . . and advertising function); adaptive zoning;
surface in the object- . . projection, holographic, . . . .
. : windows, attic i regulation of interior insolation and ecology
spatial environment photovoltaic.

(accumulation and utilisation of solar energy).

Fragmented inclusion
of “smart” glass in
stationary space

Information stands,
interactive mirrors.

Electrochromic,
sensory, projection,

Attractiveness of the space; interactive
presentation of information and adaptiveness
of objects; visitor interaction experience with

. : . furniture.
interior objects

. holographic. an interactive object; technologisation of the
equipment ) . .
object-spatial environment.
. M ” Adaptiveness of objects; visitor interaction
Integration of “smart . . . . - . .
. Interior equipment and experience with an interactive object;
glass with portable Sensory.

technologisation of the object-spatial
environment.

Source: compiled by the authors based on A. Nageib et al. (2020)

The use of “smart” glass in interior design has its
own definitions depending on the functional purpose
of the space. For public interiors, it is more common
to include smart glass as an element in the creation
of partitions, stands, and showcases. For residential
spaces, the implementation of these “smart” systems
is typical in window openings and in bathrooms and
bedrooms (interactive mirrors and panels). The im-
plementation of this technology is one of the means
of forming an adaptive object-spatial environment,
where visitors and/or employees of public institutions
have the opportunity to adjust the audiovisual image
on the surface of objects equipped with sensory and
projection “smart” glass, the degree of transparency of
partitions with electrochromic “smart” glass, and the
insolation of the space (when windows are equipped
with “smart” glass technologies).

According to scientific research by S. Nundy et
al. (2021) and A. Hatem et al. (2024) on the implemen-
tation of photovoltaic “smart” glass in office spaces, it
was found that the use of such technology contributes
to improving the microclimate in the interior and work-
ing conditions, saving electricity, solving the problem
of solar energy accumulation and its use in the main-
tenance of public buildings, which is confirmed by the
author’s research. It should be noted that the scientif-
ic research of S. Nundy et al. (2021) and A. Hatem et
al. (2024) are thorough works focused on the technical
and technological aspects of the functioning and advan-
tages of introducing “smart” glass into public interiors.

However, the issue of implementing such technologies
in the residential spatial environment remains unre-
solved. An analysis of completed projects (Smart Glass
Country, n.d.b; Binswanger Glass, 2017) has shown that
in residential spaces, this technology also aims to save
energy and promote environmental friendliness, where
rational energy consumption is becoming an increas-
ingly pressing issue. In addition, the introduction of this
technology makes it possible to avoid using textiles on
windows if the interior design style calls for a minimal-
ist approach or if the internal layout of the space does
not allow for the use of textiles to decorate window
openings (complex architecture, lack of room height,
designed curvature of surfaces, etc.). The absence of
textiles on windows may also be due to the custom-
er’s desire - allergies to dust that actively accumulates
on textiles, the presence of pets that can damage ex-
pensive textiles, etc. In this case, the introduction of
“smart” glass may be a viable alternative to more tradi-
tional solutions. These conclusions are consistent with
the provisions of the theoretical model of tectonics of
modern architectural forms proposed by A. Davydov et
al. (2024), where integrativity, adaptability, and envi-
ronmental friendliness are identified as key principles
of modern architectural thinking.

According to scientific research by A. Mukherjee et
al. (2023), it has been determined that in the fields
of architecture and construction, the introduction of
“smart” materials can be carried out either separate-
ly or in combination with traditional materials. The

Art and Design Vol. 8, No. 4 65



Interactive “smart” glass as an element...

authors noted that in the near future, priority in the
field of architecture and construction will be given to
innovative materials that are functional, versatile, eco-
nomical, and environmentally friendly. As confirmed by
the authors’ research, “smart” glass, which is one of the
innovative developments in the field of energy efficien-
cy, environmental friendliness and multifunctionality
of materials, fully meets this requirement. As a result of
theoretical research by M. Yildirim & Z. Candan (2023),
six types of “smart” materials were identified: shape
memory materials, piezoelectric materials, magneto-
strictive materials, electrorheological and magnetor-
heological fluids, and self-healing materials. Among
these types of “smart” materials, self-healing materials
are widespread and have the potential to increase ser-
vice life. This definition was confirmed by the authors’
research: when analysing the characteristics of such
types of “smart” glass as electrochromic and photovol-
taic, it became clear that these materials are self-heal-
ing - their appearance and internal physical properties
(after use) return to their original values.

According to a study by A.S.Y. Mohamed (2017),
“smart” glass is one of the options for finishing
(non-construction) materials, which is divided into
active and passive. This classification is based on the
presence or absence of an electrical stimulus that acti-
vates such glass. Based on the results of the study, the
author notes that “smart” glass is suitable for use in
the decoration of windows, doors, partitions, and so-
lar roofs. These conclusions are confirmed by the au-
thors’ research, which found that, in addition to the
above-mentioned areas, “smart” glass is also suitable
for use in information and advertising stands, furniture
elements, shop windows, and exhibition equipment in
museums and exhibition centres, where “smart” glass
becomes an element in the creation of a modern, attrac-
tive and interactive space. This issue was considered in
the work of L. Bassey et al. (2025), where the authors
analysed the possibilities of creating an adaptive inte-
rior through the introduction of “flexible” partitions.
The work discussed various methods of creating an
adaptive space through the regulation of temperature,
insolation and energy conservation. However, such an
innovation as “smart” glass, which solves these prob-
lems, has been overlooked by scientists.

The analysis of the implementation of “smart” sys-
tems in the formation of the space of an architectur-
al object was carried out in the theoretical studies of
R. Chasta et al. (2016). The authors studied the tech-
nical aspects of the implementation of modern smart
systems (structural designs, adaptive control and au-
tomated space maintenance technologies, etc.) and
promising developments in this field, based on the
economic, environmental and functional advantages of
smart technologies and the growing needs of users for
comfort, aesthetics and safety in residential and pub-
lic spaces. These aspects were considered in the work

of M. Hu (2020), which outlined the history of the cre-
ation of “smart” buildings, analysed the prospects for
the implementation of “intelligent” technologies in the
architecture of civil structures and determined their
multifunctionality. These results were confirmed by the
author’s research, which determined that “smart” glass
meets the requirements for the formation of an innova-
tive adaptive object-spatial environment.

According to the results of a study by S. Kysil &
T. Krotova (2024), it was found that Ukrainian socie-
ty currently has a pressing need to create an inclusive
space saturated with interactive technologies. One of
the main tasks that these innovative technologies solve
is the activation of all human senses in the object-spa-
tial environment, which is especially relevant for peo-
ple with special health needs. The results of the work
by S. Kysil & T. Krotova were confirmed by the authors’
research in the field of implementing “smart” glass as
an element in the creation of touch screens and panels
for public interiors such as shopping centres, museums,
exhibition centres and educational centres.

Modern innovative technologies and “smart” mate-
rials have opened up new opportunities for designers
and architects in the field of organising the spatial en-
vironment of residential and public spaces. It has been
found that “smart” glass, as one of the innovative de-
velopments of the 21% century, has become one of the
elements in the formation of an adaptive spatial envi-
ronment, because when it is used, the user can change
the audiovisual information on its surface as needed,
select the transparency mode of the glass, or regulate
the energy supply of the home.

CONCLUSIONS
A review of scientific publications and examples of
the use of “smart” glass has allowed to identify the
advantages of smart technologies that influence the
design of the physical environment: adaptability; en-
ergy efficiency; environmental friendliness; variability
of “smart” glass sizes (from small integrated panels to
large interactive surfaces); the ability to create planes
of varying curvature (both flat shapes and curved
surfaces); representation of audiovisual information
on the glass surface using various media. The study
found that, in terms of functional purpose, “smart”
glass can be classified into three main groups: glass for
displaying audiovisual information; glass for creating
privacy and functional zoning of the interior; glass for
accumulation. The work also outlines the main tech-
niques for integrating “smart” glass into design: cre-
ating solid glass planes in the object-spatial environ-
ment, fragmentary inclusion in stationary equipment,
and combination with portable interior objects. The
above-mentioned advantages and areas of application
of “smart” glass demonstrate the wide possibilities for
implementing this technology in the interior design of
residential and public spaces, where the formation of a

66 Art and Design Vol. 8, No. 4



Bryzhachenko & Bosyi

modern adaptive spatial environment is an important
requirement. The results of this work can serve as a
basis for further scientific research aimed at analys-
ing the formation of certain types of public interiors,
in particular office premises, museum and exhibition
complexes, or shopping and entertainment centres. It
should be noted that the issue of introducing innova-
tive technologies in the formation of an adaptive ob-
ject-spatial environment for persons with disabilities
is relevant, therefore further scientific research can be
conducted based on the principle of matching technical
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AHoOTaUiA. «Po3yMHe» CKJIO SIK HOBUM MaTepias i3 pyHKIiOHAILHUMU Ta Bidya/lbHUMU [TepeBaraMu MPUBEPTAE
yBary apxiTekTopiB i Au3alHepiB, BiAIKpUBarO4YM HOBI MOXJHMBOCTI JJis CydacHUX iHTep’epiB. 3pocTaHHs
KIJIBKOCTI MPOEKTIB 1 BiACYTHICTh y3araJbHEHOTO JOCBily BU3HAYWJIM aKTyaJbHICTb AOCHixKeHHA. MeToro
po6OTH CTaB aHa/li3 TeHJeHLil BIPOBa/PKEHHS IHTEPAKTUBHOIO «PO3YMHOrO» CKJa B JAW3alH iHTepepy
YKUTJIOBOT'O Ta TPOMa/ICbKOI0 MPU3HAYeHHS, BU3HAYEHH: Horo kjaacudikanil Ta GyHKIiOHAIBHO-YTHIITAPHUX
MOXJIMBOCTEeH B acneKTi ¢popMyBaHHS aJlallTUBHOTO MpPeJMETHO-NPOCTOPOBOro cepesoBuLia. JociimKkeHHs
6a3yBaJiocsl Ha KOMIIJIEKCi 3araJlbHOHayKOBUX TEOPETUYHHUX METO/iB Mi3HAHHS, 1[0 BKJIIOYAJI0 BIPOBA/PKEHHS
TaKUX MeTO/iB sK aHa/i3, cuHTe3, kJacudikaria Ta ysaraipHeHHs. HajaHo aBTOpchbKy AediHililo moHATTS
«pO3yMHEe» CKJIO B acneKTi ¢opMyBaHHS aflalTUBHOrO npocTopy. Ha ocHOBi aHasi3y npakTUyHOro MaTepiany
O6yJI0 CHUCTEMATHU30BAaHO «PO3YMHe» CKJO 3a QYHKILIOHAJbHO-YTUAITAPHUMH MOXKJIMUBOCTI mpu popmyBaHHI
aJlalTUBHOI'O TPEeJMETHO-NIPOCTOPOBOro cepefoBUllla. B pesynbraTi po6oTH Oy/aM BU3HA4YeHI HPUHOMHU
BIPOBA/PKEHHS Pi3HUX BU/IB «pO3YMHOTO» CKJIa B IU3alH iHTEP'epY KUTJIOBOTO Ta IPOMaJICbKOTO IMPOCTOPY.
BcTaHOBJIEHO, 1[0 HAWMONIMPEHIIIMMU € CEHCOpPHI Ta MpoeknidHi TexHoJsiorii, ki ¢opMywTh Bi3yaJibHO-
KOMYHIKaTHBHE CepeJioBUIle B MyOJiYHHUX MpPOCTOpax. Y >KUTJOBUX iHTepeEpax «pO3yMHe» CKJIO BUKOHYE
MepeBa)KHO YTWIITapHy OYHKIO, CIPUSIOYU eHepro3bepekeHHIO Ta NPUBATHOCTI. Pe3ysbTaTH Takox
niTBEpUIN eCTeTUYHUH i (YHKIiOHA/bHUN IMOTEHLiaJ «PO3YMHOro» CKJa sK eJleMeHTa aJalTUBHOIO
npoctopy. CucrtemMaTH3saliss MaTepiany L[0/0 BIPOBA/PKEHHSI «PO3YMHOTO» CKJa B Cy4YaCHUH iHTepep JacThb
3MOry YKpalHCbKMM apxiTeKTopaM i Au3ailHepaM 3aCTOCOBYBAaTH TEOPETHUYHI 3HAHHA Y NPOEKTHIN NpaKTHUL
JJI1  CTBOPEHHA IHTEPaKTUBHOTO NpeJAMeTHO-IPOCTOPOBOro cepefoBUIna. IlpexacraBiieHi TeopeTH4YHI
HalpaloBaHHA MOXYTb CJYTyYBaTH OCHOBOI JJIl MPOTHO3HUX JAU3alH-pillleHb i3 BUKOPUCTAHHAM OKpeMHUX
BU/IB «pO3yMHOI0» CKJIA
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NIPOCTOPY; Cy4acHi TeHeH Ll
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