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Summary. The article raised the issue of the urgency of the problem of
reducing the energy consumption of interior space by means of coloristics,
taking into account the influence of light and color reflexes of the environment,
the aesthetic possibilities of colouristry in the interior, which are directly related
to the design methods and ecology of the environment. The principles of colors
solution harmony, derived from the combination of colors, forming a single
color space-color field, able to form an aesthetically full-color space are
analyzed.

The necessity of the laws and means of colorization to regulate the
subject-spatial environment in the realization of ecological issues and aesthetic
improvement of the environment of human life is proved. It was noted that in the
conditions of sustainable development of the environment, in search of
innovative approaches to ways of reducing the energy costs of objects of the
interior of various purposes, the issues of optimization of energy consumption
led to the need for special scientific methods, theoretical and practical
techniques that could be tools for contemporary artists and designers.

A number of inevitable factors of the color environment interconnected
and which may be instruments in reducing the energy consumption of the
premises by means of colorization are determined. Namely: the type of source of

light, the color of the light flux, the force or "measures™ of brightness, depending
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on the material covering the elements of space and the nature of the texture of
the artistic-decorative form, its reflective action, which reflects and affects the
overall color of the interior.

A number of functional possibilities of artistic-decorative forms, located
in the color of the spatial environment, are proposed in order to create
optimally comfortable conditions for human being.

With the help of the analysis and examples given by the author of the
article, the main methods, which can be the same tool in the work of the artist-
designer, will allow him with more professionalism to approach the decision of
the tasks of increasing the energy efficiency of the interior environment, as well
as the delivered creative task in placing artistic and decorative forms in the
color space of the interior.

Keywords: energy efficiency; color options; light; texture of the material;

interior; artistic and decorative forms; design.

Formulation of the problem. The purpose of the study is due to the need
to introduce innovative approaches in reducing energy costs, taking into account
scientific methods and structural principles, with which it is possible to estimate
in advance the possibility of each logical grounded, color solution in increasing
the energy efficiency of the interior environment, and recommend suitable op-
tions for use in creating ecology of interior space.

The subject of scientists research in recent years is the problems of ecolo-
gy. The color is considered according to the questions of videoecology — the di-
rection of theoretical research, which relates the comfort and quality of percep-
tion of individual fragments of the visible picture of the world with the physio-
logical features of the structure of the vision organs and the psychology of the
perception process. [1,2] The harmony of color decision is not only one of the

means of aesthetic
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environmental impact that can be a source of beauty, obeying the laws of beauty
in design, capture, inspiration, and excitement, but it can also be an effective
technique that promotes a more rational energy resources consumption. [3]

Accordingly, innovative approaches to reducing energy costs in creating
an ecology of interior space by means of color opportunities are relevant.

Analysis of previous studies. Today, there are many fundamental works
on the color, the possibilities of colorization, lighting, light and color reflexes
and the ecological approach in the design of the interior environment, for exam-
ple: Leru R. [1], Gibson J. [2], Voronetc L.A. [9], Frieling H. [6,7], Padham C.,
Saunders J. [13], Fleury P. [14], ltten I. [15], Bribba C.A., Greated C., Collins
M.N. [16], Zeugner G. [17], Deribere M. [18], Auer K. [6,20], Meerwein G.,
Rodeck B. [22] and other. The article by the Dutch researchers van Assen J.J.R.,
Wijntjes M., Pont S. [19], concerning the influence of the illumination of the
spatial structure on the perception of brilliance in the works of arts in the envi-
ronment deserves the particular attention. Also, it should be noted that today
there is a shortage of literature and scientific and methodological support in
practical use in relation to energy-efficient possibilities of color space of the in-
terior space. Modern literature on color, interior coloring, lighting and artistic
form is mostly oriented to the experience of past years. Many encyclopedias,
manuals and textbooks and atlases of practical use of coloring in the interior and
artistic-decorative forms, focused on the creative work of the artist, the designer,
the architect, etc., are created. Accordingly, there is a need to find new methods
for purposeful design, in relation to our question.

Main study. The colorful solution of interior space, obtained as a result of
a combination of colors, forms a single color space-colored field, capable of
forming aesthetically complete color space — a harmony of artificial environ-
ment, which does not cause irritation, which can lead to a sense of comfort, sim-
ultaneously solve the problem of stimulating color effect. Color combinations

also have the ability to increase or decrease the overall illumination of the in-
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door environment, and therefore include the possibility of solving the tasks of
increasing energy efficiency. In the realization of these tasks, first of all, you
need knowledge of the properties of color — a scientific explanation of the nature
of color, the basic laws of color perception and the mechanism of perception of
color combinations, which binds different sciences in one and complementary:
optical (the appearance of visual sensation of their characteristics), physical (dis-
tribution of light flux, power and wavelengths of radiation), physiological, envi-
ronmental, psychological and emotional. [4-7] Accordingly balanced harmony
of color, based on energy efficient means and environmental principles in the
room, can be achieved only with all the elements of the interior, as well as fac-
tors associated with it. Ultimately, the color in the interior should bring the op-
timal psychological state to a person, a sense of positive emotions. It is known
that solving the problems of reducing energy losses and its effective use at all
stages is the essence of energy conservation. [8]

Similarly, it is necessary to take a number of external factors into account
— this is an exterior, where the influence may be geographic (northern or south-
ern regions), the orientation of the room on the world side, the texture of the
neighboring surfaces, as well as a certain number of light beams with their
brightness and reflectivity force. [1,10,11] It should not be forgotten that light
rays have natural environmental colors that are typical for the area, can vary sig-
nificantly depending on the season, and their intensity and brightness depending
on the light, penetrating through the holes in the interior environment, also in-
fluence and change the color. [1,12,13] French researcher in the field of the sci-
ence of human ecology Robert Leroux [1], which is one of the first founders of
physiological and hygienic requirements for housing, suggested solving of the
issues of visual fatigue (physiological needs, heat — cold), visual comfort, the
impact of solar energy, seasons, climate, location of the house in a residential

area.
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Human physiology is also of great importance, its visual system in the
perception of the level of illumination of the environment, in the process of ad-
aptation (Latin adapto — adaptive) — the adaptation of the eyes to the change of
lighting conditions. [10,14] Thanks to these basic parameters in the creation of
the interior space, one can see that the nature of the lighting source in the interi-
or plays a paramount role, since all space is directly dependent on it.

A clear example of the influence of color on a person, the general colored
environment and one of the main ways of aesthetic formation of space are the
works of painting and polychrome objects of fine art. Artistic-decorative forms,
while in an interior environment, can not exist without the influence of this envi-
ronment. The entire interior space interacts with each other and merges into a
certain "color mass", while creating a unique visual environment characterized
by the presence inherent only to it, visual associations, images, the level of gen-
eral brightness and illumination, and which is characterized by a degree of com-
fort and harmony.

Acrtistic-decorative forms, in addition to emotional and figurative influ-
ence, can carry in the interior and semantic value, and also in some situations
have to perform a functional role. One of them is the energy efficiency factor.
For example, it is known that a certain color range of works of art can contribute
to an increase in the psychological sense of heat, or cold, the same effect can
cause the plot line. [15-18] It should not be forgotten that one of the most im-
portant functions of artistic and decorative surfaces located in the color of the
spatial environment is the creation of optimally comfortable conditions for the
person in it. Being in an architectural environment, they are in a common space,
while the environment carries a circle, circulates, respectively obeys the general
light flow, which has an entire system of reflection and absorption of light, the
presence of light and color reflexes.

Artistic-decorative surfaces, having a certain shape, given the composi-

tional idea, depending on the source of light, the color environment, as well as
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its texture and volume, will have different areas, respectively, the degree of col-
or intensity, the presence of their own and the falling shadow. [19] In the field of
physics, we know that color is capable of absorbing that all objects in the sur-
rounding world are sources of own or reflected light. According to the theory of
English physicist, mathematician and astronomer I. Newton — the angle of inci-
dence is equal to the angle of reflection. Reflection of light is the return of the
light wave when it falls to the surface of two media with different indicators of
refraction "back™ — in the first medium. [10]

The reflection ability of the color is characterized as a percentage. For ex-
ample, 100% means that all the incident on the surface reflects light. [14] A
bunch of light carries the wave of all seven colors of the rainbow. Falling on an
object, only light waves of the same color as the object's color are absorbed from
the beam of light, other waves of the object are absorbed. Objects that reflect the
incident light, modify the local color of the neighboring objects with their re-
flected color. [16,18] Neighboring objects also affect those objects that are close
by their reflective color. From this mutual influence of objects on each other
there are new color combinations, there is an increase in the impression of vol-
ume and space, objects receive a color relationship with the whole environment.
So all the objects, or rather the colors of objects that are perceived by us, are de-
termined also by reflected rays — reflexes, which objects send to each other. Re-
flex (from Latin reflexus — turned back, reflected). [10,14] It can also be said
that the reflex is the environmental impact on the object.

The forces of influence of a light stream in an interior space influence first
of all on its color decision. In this case, the interior consists of a combination of
colors where the proportion in which these colors are used is important. Overex-
posure, imbalance can cause color fatigue, and the disadvantage is colored fam-
ine. [15-17] According to the laws of color, in order to remove the color fatigue,
it is best to look at the additional color. [14] The same effect can cause both col-

or reflexes. When the ray moves from the source of illumination from the top to
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the bottom, the beam will be affected from the base or interior equipment, which
is below the level of the artistic-decorative form, with the bottom of the artistic-
decorative shape will be painted with rays of color and light reflected from it.
The top of the artistic-decorative form will be exposed to the color of the sky or
ceiling. The reflex from the side walls will color its own shadow, and from the
side of the light will be painted in color by the reflected from the color environ-
ment. In the own shadow of the artistic-decorative form, an additional (or
contrasting) color will appear to the main local color of the reflected rays. The
color and tone of the falling shadow belonging to the artistic-decorative form
will depend not only on the degree of contrast of the illumination, but also on
the color of the area on which it falls, with the falling shadow becoming cold or
warm, depending on the heat-cooling of the light, according to the law of the
simultaneous contrast — color change under the influence of surrounding colors.
[10] The reflex first of all depends on the color of objects and a mixture of col-
ors of the rays of light, which is displayed, respectively, not only the subject
comes under the influence of the surrounding environment, but the object itself
is able to influence the color of the environment. The decorator in his work
should take into account the fact that the color environment of the interior space
is in relation to the type of lighting source (natural or artificial), the color of the
light flux, the brightness of the surface of the finishing materials and the artistic-
decorative forms which are included in the interior. For example, natural light is
the primary energy stored in natural sources which act through a color range, the
texture of the coating of the surrounding decoration influences more rational
consumption of energy and can be converted into secondary (electric or ther-
mal). [8] Knowledge of the principles of the relationship of color and light, pro-
vides an opportunity to pre-evaluate the strength of the brightness of color re-
flexes and creates conditions for increasing the overall illumination of the interi-

or. Also, we should not forget that every interior has its own unique situation.
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Thus, the amount of indoor energy consumption will depend on a number of fac-
tors:

1). Type of lighting — daylight natural light (morning, daytime, evening
lighting, twilight) and artificial (directional light source, diffused, reflected).
[20] Also, with the help of knowledge of the laws of light, one can most achieve
the expressiveness of the artistic form — the quality of an artistic work associated
with the artist's skills, sharpen, emphasize characteristic in the figurative phe-
nomenon, concentrate it to influence the viewer. [3]

2). Textures of artistic and decorative forms. matte, semigloss, glossy, as
well as the degree of external volume, relief work, which also have the ability to
enhance or reduce the overall illumination of the room. [21] Tab. 1 (1-9)

3). The forces or "measures"” of brightness, which depends on the nature
of the texture of the artistic and decorative form. Each color has a certain power
of absorption and reflection of light, depending on its spectral composition, and
sources of
illumination. If the color belongs to a particular texture of the material, then the
effect of its reflection, or the power of brightness, will change, and the percep-
tion of the form, the carrier of the given color, will change accordingly. The
German authors
G. Meyerwine and B. Rodek [22], who introduced the notion of "brightness sig-
nal”, considered the "measure of brightness™ or "brightness impression”, which
determines the contrast, and depends on the nature of the illumination, by defin-
ing this
phenomenon not studied, as understanding of it is designed primarily for sensa-
tion, but a decisive in the visual impact of the lighting system.

4). The general coloring of the environment. Color (from the Latin “col-
or") — a general aesthetic assessment of color qualities. Color is a process of an
impression that occurs in the eye when exposed to light, the property of light

causes certain visual sensations in accordance with the spectral composition of
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Table 1.

Graphic models of principles of light distribution in the interior environment,

depending on the type of light source and on the factory of artificial-decorative

form
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reflected or emitted radiation. The light of different wavelengths excite various
color sensations. At wavelengths approximately: 460 — violet, dark blue — 470
nm, blue — 480 nm, 520 nm — green, 580 nm — yellow, 600 hm — orange, 640 nm
— red. [10] Coloration is warm and cold, light and dark, with a relatively general
tonality and saturation. The degree of light of polychromy changes with the
change in the color of the illumination, which is associated with the reflection
coefficient. Therefore, the successful use of certain color combinations based on
the physical basis of color is very effective in the environment of the energy-
efficient interior.

In designing an energy efficient interior, one must remember that the col-
orful solution of the whole space includes not only the general polychrome of
architectural and structural elements but also the colorful interconnection of
functional equipment, including artistic and decorative elements, as well as light
streams that inextricably linked with the general environment.

Conclusions and perspectives for further studies. Accordingly, we
conclude that in terms of environmental sustainability, searching for innovative
approaches to ways to reduce the energy costs of interior objects for various
purposes, the optimization of consumption led to the need for special scientific
methods, theoretical and practical techniques that could be the tool for contem-
porary artists and designers. Knowledge of the laws and possibilities of color,
whether to use color, especially important in the design of an energy efficient
human environment. The influence of color and light reflexes environment plays
a significant role in shaping the overall interior space. Art designer at work, at
an early stage creative and compositional except aesthetic factors influence of
color in the interior, to apply to the means that contribute to sustainable space —
namely, to minimize the cost of energy consumption.

Also, it should be noted that consistently observing all conditions, it is
possible not only to reduce energy consumption, but also to achieve the neces-

sary emotional perception (visual ecology) from the space used, gain the greatest
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expressiveness and integrity of perception in revealing the creative idea, create a
certain image and appropriate atmosphere, that in the end can lead to a comfort-
able psychological and emotional state of the person.

Prospects for further research are to analyze other structural constituents
and functional possibilities of the interrelations of the color space of the space

and the artistic and decorative form in the interior environment.
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ACHEKTH KOJJOPUCTUYHNX MOKJIUBOCTEN EHEPTE-
TUYHOI E@FEKTUBHOCTI IHTEP'€PHOI'O ITPOCTOPY 3 BKJIIO-
YEHHAM XYJAOKHBO-AEKOPATUBHUX ®OPM
Oxkcana IInanmayk IMutpiBHa

AHnomauia. B cmammi nionsime numanus npo akmyanbHicms npooiemu
SHUJMCEHHS eHePeeMUYHUX 8UMPAm IHmep €EPHO20 NPOCMOopy 3acodamu KoJIopu-
CIMUKU 3 YPAXYBAHHAM BNIUBY CEIMI0BUX [ KOJIbOPOBUX peieKcié omouyiouo2o
cepeoosuya, ecmemudtHux MONCIUBOCMeEU KOJIOPUCIMUKU 6 iHmep '€pi, wo 0Oe3-
nocepeonbo No8's3ami 3 memooamu ou3auHy ma exkonozii cepedosuwa. Ilpoana-
JII308AHO NPUHYUNU 2APMOHIL KOJIPHO2O PIUEHHS, OMPUMAHOL 8 pe3yibmami no-
EOHAHHA KObOPIB, WO YMBOPIOE €0UHE KOJIOPUCMUYHE NPOCMOPOBO-KOJIPHE
none, 30amue cghopmysamu ecmemudHO NOGHOYIHHUL KOJIOPUM NPUMIUEHHSL.

Jlogedeno HeobXiOHicmb 3aKOHAMU T 3Ac0OAMU KOAOPUCTMUKU 8 NOPSOK)-
8amu npeoMemHo-npoCmopose cepedosuwe 8 peanizayii eKoI02iYHUX NUMAHb |
ecmemuyHo20 B80O0CKOHANIEHHS Cepedo8UA HCUMMEOISIbHOCIIE JIIOOUHU. 3a-
VBAJICEHO, WO 8 YMOBAX CMAN020 PO36UMK) HABKOIUUHLO2O Cepeoosulyd, npu
NOWYKY THHOBAYIUHUX NIOX00I8 00 CNOCOOI8 3HUJICEHHS eHepP2eMUYHUX SUMPAMm
00'ekmis inmep ’€py pi3HO20 NPUSHAYEHHS, NUMAHHA ONMUMI3AYIT CHONCUBAHHSL
eHepaopecypcié 3yMOGUIU Nompedy 8 CReYialbHUX HAYKOBUX Memooax, meope-
MUYHUX | NPAKMUYHUX NPULOMAX, AKI MO2IU 6 Oymu iHCmpymeHmamu Oas cy-

YACHUX XYOONHCHUKIB [ OU3AUHEPIS.
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Busnauerno pso nesio'emnux ¢haxmopis Konip-Ho20 omoyenHs, nos8'a3aHux
Midc co0010 1, AKI MONCYMb OVMU IHCMPYMEHMAMU 8 3HUICEHHI eHepeemUYHUX
sumMpam npumienHs 3acooamu Koaopucmuxku. A came: mun Odxcepena 0ceim-
JIEHH31, KOJIp C8IMI086020 NOMOKY, cula abo “Mipu’ AcKkpasocmi, wjo 3anexcams
8I0 MamepianynoKpummsl eiemMenmie npocmopy i xapaxmepy axmypu xy00ic-
HbO-0eKopamusHoi opmu, ii pegpnexcroi 0ii, ska 8i06UBae ma 6NIUBAE HA 3A-
2anbHUL KOJOpum iHmep 'epy.

3anpononosano paod  DYHKYIOHATLHUX — MOICIUBOCHIEU  X)YOOHICHLO-
0eKopamusHux Gopm, po3mauio8aHux 6 KOJOPUCIUYI NPOCMOPOBO20 Cepedo-
8UWYA 3 MEMOIO CIMBOPEHHS ONMUMATLHO KOM@DOPMHUX YMO8 0/ nepedy8anHsl 8
HbOMY JHOOUHU.

3a 0onomozoro 3pobaeno20 ananizy ma npuseoeHux NPUKIAois, sKi UKO-
HaHi agmopom cmammi, Ha8eOdeHi OCHOBHI Memoou, Ki MOACYMb OYMu max ca-
MOIHCMPYMEHMOM 8 POOOMI XYO0AHCHUKA-OU3AUHEPA, WO 00380IUMb UOMY 3 Oi-
JIbUWUM npopecionanizmom nioiumu 00 piuleHHs 3a0ay NIOBUUEHHS eHepeemuy-
HOI eqheKmusHOCMI iHmep '€EpHO20 cepedosua, a MmaKkoHc NOCMABLEeH020 MEOP-
4020 3a680aHHS 8 PO3MIUEHHI XYOO0*CHbO-0EeKOPAMUBHUX (OPM Y KOJLOPUCHUY-
HOMY npocmopi inmep 'epy.

Knwuogi cnosa: enepeoehexmusHnicmn; KOIbOPOBI MONCIUBOCI;, CEIMILO;

Gaxkmypa mamepiany; inmep €p; Xy00HCHbO-0eKOPAMUBHI (hopMmu; OUZALIH.
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