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Abstract: The article presents the main ergonomic factors that contribute to the formation of archi-
tecture. The use of ergonomic requirements in the field of architectural design is due to the prob-
lems of architectural ergonomics, which are associated with the formation of an environment that
allows the child to use his abilities and respond to his individual requests. Based on the studies, 4
main ergonomic factors are identified and their detailed characteristics are given.

One of the most important subsystems of the social sphere of any state is nurturing, treat-
ment and education of children with various types of disabilities and limitations, which determines
the potential of social, economic and cultural development.

In our country we are actively searching for the solutions that allow flexible use of the
building, taking into account emerging changes in the forms and methods of rehabilitation and
training. The solution of this problem is to create open internal, transformed space for children’s
rehabilitation centers.

In fact the features and specifics of the rehabilitation is a research institution in which there
is a research part and it carries out the work in each individual situation, and in the activity of the
specialist as a whole, and without focusing on this aspect, this work becomes a simple formality.

The application of ergonomic requirements in the field of environmental architectural de-
sign highlights the problems of architectural ergonomics, associated with the formation of our im-
mediate surrounding, in accordance with individual requests of the person, taking into account the
facilitation of the fulfillment of human life functions. Against this background, it is necessary to be
very responsive to creating of the architectural environment for children with disabilities. Ergo-
nomic factors are the most important forming factors for particular architecture that will affect the
treatment and rehabilitation of such children.

Thus, the ergonomic factors, that affect the formation of rehabilitation centers for the chil-
dren with disabilities, can be divided into 4 groups:

* spatial and anthropometric requirements (dimension and size of the equipment and
furniture, geometric parameters of space, spatial human behavior, human anthropomet-
ric characteristics);

* determination of number of storeys;

* barrier-free architecture;

* psycho-physiological environment.

Correcting the architectural environment would reduce the problem of children with disa-
bilities. It should be noted that equipping the environment with stationary supporting devices does
not solve the problem of physical defect compensation. The environment “obstacles” for such
children are: long way, difficult route, irrational movement, interaction with furniture, etc.

According to the research, the children and the teachers are forced to walk up to a 40-floor
height every day. Of course, this has a negative effect on children’s health. It is established that as
a result of 5-floor rising, the pulse rate and blood pressure indicators change significantly, and the
recovery occurs only in 10-20 minutes.
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Most of the existing centers are located in four-, five-storey buildings. Although the hy-
gienists in special children’s rehabilitation centers have not performed similar studies, it is correct
to assume that the negative impact of these factors on them will increase taking into account the
peculiarities of physical growth and development of children with disabilities. The issue of identi-
fying the optimum number of stories in a building is closely connected with the organization of
connection between the classrooms and the school site.

When organizing the environment during the design it is necessary to foresee and ensure:
the shortest accessibility to the rooms, actively used by the children; reduction of movement
routes, exclusion of difficult routes; obstacle clearing on the path; the use of specially designed
furniture, effective trauma protection of the children.

It should be noted that the use of such elements as paintings, reproductions, photos, music,
color, can significantly improve the mental health of patients and affect the working efficiency of
the staff. However, when choosing colors for walls, doors, furniture, for the purpose of special
marking, it is necessary to take into account the difficulties in their discrimination for many peo-
ple, in particular, for elderly patients, patients with mental disorders and those who have color dis-
crimination [6, p. 14].

Medical equipment, that is easy to transform and takes into account the different levels of
users’ mobility, will help to create comfortable, safe conditions and lighten the work of the staff.
For example, a height-adjustable specialist seating is accessible for the children with muscle-
skeleton disorder and, at the same time, reduces staff efforts.

Creating barrier-free architecture is one of the topical problems in building an accessible
architectural environment for children with disabilities. This factor should take into account the
needs of those children who require specific conditions, who have trouble in self-care and mobili-
ty. The first and most important requirement for creating a barrier-free environment is the concept
of “universal design”.

The second most important requirement is acting according to a continuity principle of the
barrier-free architectural environment. No barriers, the elements, that make impossible or signifi-
cantly complicated movement and self-care, should be encountered in all the spheres of human
activity, and first of all in the path of movement. It is especially important to follow the continuity
principle in the areas where the child is most often.

State building codes and design guides help the architects and designers make space for the
children with disabilities as accessible, comfortable, and understandable as possible. Nowadays,
universal design in our country is at the level of development, but this is the first steps towards im-
proving the architectural environment for children with disabilities.

Key words: rehabilitation center for children, children with disabilities, urban planning fea-
tures, accommaodation in urban structure, zoning territory of the center.
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Anomauyia: B cTaTTi po3rIsIHYTI OCHOBHI €PrOHOMIYHI YHHHUKH, SIK1 CIIPUSIOTH (DOPMYBaHHIO ap-
XITeKTypH peabiTiTallifHUX HEeHTPIB I AiTell 3 00MEKXEHUMH MOXKIUBOCTSAMH. 3aCTOCYBaHHS €p-
TOHOMIYHUX BUMOT B 00JIACTI CEPEIOBUIIHOTO apXITEKTYPHOTO MPOCKTYBAHHS BUIUISIE TPoOIeMU
apXiTeKTYpHOI eproHOMIKH, MOB'sA3aHi 3 (POPMYBAaHHSIM CEPEOBHUIIA, IKE OTOUY€E TUTHUHY 3 0OMe-
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KCHUMH MOXKJIMBOCTSIMH Ta BiJIIIOBiAA€ 11 1HIMBIIyaJbHUM 3anuTaM. Ha OCHOBI IIPOBEJICHOIO JI0-
CJIIJKEHHS BUJIUICHO 4 OCHOBHHUX €PrOHOMIYHUX YHHHMKA Ta HAJAHI 1X JeTalbHI XapaKTePUCTUKU.
Knrowuoei cnosa: peabinitaiiifHi HEHTPU, EPrOHOMIYHI YNHHUKH, METOMKA AOCIIHKCHHS, IICHTPH

TUTSL ITEH 3 0OMEKEHUMH MOKIIUBOCTSIMH, €PrOHOMIKA.
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Annomayun: B craThe ppaccMaTpUBAIOTCS OCHOBHBIE 3PTOHOMHUYECKHE (PAKTOPHI, CIIOCOOCTBY-
foue GOPMHUPOBAHUIO APXUTEKTYPhl peaOMIMTAMOHHBIX LIEHTPOB AJIS JeTel ¢ OrpaHUYEHHbIMU
BO3MOYKHOCTSIMH. [IprMeHeHre SproHOMHYECKUX TPEeOOBAaHUI B 0OJIACTH CPEIOBOTO apXUTEKTYP-
HOT'O NPOEKTUPOBAHMSI BBIAEISET MPOOJIEeMbl apXUTEKTYPHOM 3PrOHOMHKH, CBsSI3aHHbIE ¢ (OopMHU-
POBaHMEM CpEJibl, KOTOpast OKPYXKaeT peOeHKa C OrpaHUYEHHBIMU BO3MOKHOCTSIMU U OTBEYAET €TI0
WHIVBUAYAJIBHBIM 3ampocaM. Ha OCHOBe NPOBENEHHOIO HCCIIENOBAHMS BBIIEICHO 4 OCHOBHBIX
SPrOHOMHUYECKHX (aKTOpa U JIaHBI UX JCTATbHbBIC XapaKTePUCTHKH.

Knroueewie cnoea: peabunuTallMOHHbIE LIEHTPBI, IPAJOCTPOUTENbHBIE OCOOCHHOCTH, LIEHTPHI IS
JETEN C OTPaHUYECHHBIMH BO3MOXKHOCTSIMHM, 30HMPOBAHHME TEPPUTOPUU LIEHTPOB, pPa3MELICHUE B
TOPOJCKOH CTPYKTYPpE.

Formulation of the problem. The number of disabiled persons today is about 6 % of the
population of Ukraine, at the beginning of the year this was 2 600 000. There are practically more
than 156 000 children with disabilities. Therefore, it is necessary to improve and facilitate their
treatment, living conditions and services, as well as to engage in social life. Under the influence of
social and scientific and technological progress, the architectural projects for rehabilitation centers
are becoming more complex, requiring the development of new functions and their interconnec-
tions under well-grounded approach. The development and progressive reorganization of chil-
dren’s health are reflected in a change in the design principles of children’s treatment centers.
Modern architectural projects of children’s rehabilitation centers must meet the current medical
requirements, reflect the search for new solutions in the field of health, including the creation of an
architectural environment that would eliminate the impact of adverse psychosomatic factors and
contribute to the restoration to child’s health. This is especially important for children with disabil-
ities. Keeping in mind their limited movement in space, the influence of the architectural environ-
ment on the formation of the psychic conditions of children significantly increases, which must
also be taken into account when creating such institutions. The important factor, influencing on the
formation of the architectural environment, is the consideration of the developments in the field of
ergonomics and design.

Analysis of recent research and publications. The following national developments are
devoted to the conceptual and regulatory methodological problems regarding the living environ-
ment for adults and children with disabilities: V. Abazova, L. Barmashina, I. Kravchenko, Yu. Ko-
losov, A. Nikolskaya, O. Prokopenko, T. Savonyuk, S. Tokarev and foreign ones: V. Haita,
V. Stepanov, N. Mezentseva.

The designing issues of the living environment of the people with disabilities in foreign
countries have been studied according to such works: W. Meyer-Bohe, K. Jaranowska, M. Scolz
and others, as well as the periodical publications.
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The purpose and tasks of the article are to identify and study the major ergonomic factors
that influence on the formation of a specific architectural environment for children with disabili-
ties; form the basic ergonomic factors and give them the characteristics.

One of the most important subsystems of the social sphere of any state is nurturing, treat-
ment and education of children with various types of disabilities and limitations, which determines
the potential of social, economic and cultural development. Modern needs for hidden resources are
the driving force for the transformation of the social sphere towards the children with disabilities,
the main purpose of which is to create equal opportunities for all citizens without exception [1,
p. 23].

In our country we are actively searching for the solutions that allow flexible use of the
building, taking into account emerging changes in the forms and methods of rehabilitation and
training. The solution of this problem is to create open internal, transformed space for children’s
rehabilitation centers [1, p. 23].

In fact the features and specifics of the rehabilitation is a research institution in which there
is a research part and it carries out the work in each individual situation, and in the activity of the
specialist as a whole, and without focusing on this aspect, this work becomes a simple formality
[2, p. 17].

Ergonomics — (from Greek ergon — work, nomos — law) — is a scientific discipline that
studies comprehensively the functional skills of man in working processes, identifies the patterns
of creating optimal conditions for high-performance activity. At the same time, ergonomics is the
science that studies the means and ways of adapting space and objects to a person for safe and ef-
fective use on the basis of a person’s mental and physical state. Broadly defined, ergonomics
means a scientific field that searches the various objects that are in close contact with a person in
his or her daily life, that is in everyday life [2, p. 5].

The application of ergonomic requirements in the field of environmental architectural de-
sign highlights the problems of architectural ergonomics, associated with the formation of our im-
mediate surrounding, in accordance with individual requests of the person, taking into account the
facilitation of the fulfillment of human life functions. Against this background, it is necessary to be
very responsive to creating of the architectural environment for children with disabilities. Ergo-
nomic factors are the most important forming factors for particular architecture that will affect the
treatment and rehabilitation of such children.

Thus, the ergonomic factors, that affect the formation of rehabilitation centers for the
children with disabilities, can be divided into 4 groups:

* spatial and anthropometric requirements (dimension and size of the equipment and
furniture, geometric parameters of space, spatial human behavior, human anthropometric
characteristics);

* determination of number of storeys;

* barrier-free architecture;

* psycho-physiological environment.

Through the studies of regulatory requirements, it was proved that the congenital
deformities of the supporting-motor apparatus lead to the changes in metric data of children.
The nature of these changes is heterogeneous, but the average anthropometric indicators
generally fluctuate at the level of the norm. From this perspective, the anthropometric data of
healthy child can be used to organize the environment for children with muscle-skeleton
disorders. In this case, the possibility of individual aberrations should be considered in the areas
of individual use and especially furniture. But at the same time, in the areas of individual use
and furniture it is necessary to provide the possibility of changing the parameters in order to
consider individual aberrations. The features of changed anthropometry of the children with
disabilities are in the regulatory requirement on the flexible adaptation of the object
environment (especially furniture) to the different sizing features of children [3, p. 76].
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The variety of forms of lesions of the musculoskeletal system leads to increase actively
used area around child’s body, the life environment of such children is complexly transformed
to enlarge the active area. Correcting the architectural environment would reduce the problem
of children with disabilities. It should be noted that equiping the environment with stationary
supporting devices does not solve the problem of physical defect compensation. The
environment “obstacles” for such children are: long way, difficult route, irrational movement,
interaction with furniture, etc.

According to the research, the children and the teachers are forced to walk up to a 40-floor
height every day. Of course, this has a negative effect on children’s health. It is established that as
a result of 5-floor rising, the pulse rate and blood pressure indicators change significantly, and the
recovery occurs only in 10-20 minutes. There is the fact that the temperature and bacterial balance
of the classrooms in the upper floors is deteriorating [3, p. 76].

Rescinding from the economy requirements at this stage, let’s consider the factors that de-
termine the number of stores of rehabilitation centers for purposes of hygiene and pedagogical re-
quirements. There are six factors:

e changes in the activity of the child’s body when walking up the stairs;

e change of temperature and bacterial air balance with increasing the number of stories;

e health effects of staying outdoors;

e movement speed of sick children horizontally and down the steps;

e organization of dressing rooms and exits from the building according to centralized or de-
centralized system;

e set time for evacuation of the children from the rooms to the school site [3, p. 77].

Most of the existing centers are located in four-, five-storey buildings. Although the hy-
gienists in special children’s rehabilitation centers have not performed similar studies, it is correct
to assume that the negative impact of these factors on them will increase taking into account the
peculiarities of physical growth and development of children with disabilities. The issue of identi-
fying the optimum number of stories in a building is closely connected with the organization of
connection between the classrooms and the school site.

When organizing the environment during the design it is necessary to foresee and ensure:
the shortest accessibility to the rooms, actively used by the children; reduction of movement
routes, exclusion of difficult routes; obstacle clearing on the path; the use of specially designed
furniture, effective trauma protection of the children.

The elements of communication require a special solution — doorways, they create “cross-
ing” of the borders between separate rooms [4].

The analysis of children’s movement revealed the “permanent” obstacles around the build-
ing: door sills, raised structural elements (columns, structural down stands in halls, etc.), the furni-
ture placed in the corridors (better placed it in recesses), doors that swing the hall (preferred rolled
doors), stair cases.

Creating barrier-free architecture is one of the topical problems in building an accessible
architectural environment for children with disabilities. This factor should take into account the
needs of those children who require specific conditions, who have trouble in self-care and mobili-
ty. The first and most important requirement for creating a barrier-free environment is the concept
of “universal design”. The principle of this concept is the environment of treatment, education and
living, in particular architectural one, must be adapted to the real capabilities of all the categories
of the population. The “universal design” of the architectural environment implies a set of actions
to ensure the accessibility, versatility and ecological expediency of the human environment by the
architectural means.

The second most important requirement is acting according to a continuity principle of the
barrier-free architectural environment. No barriers, the elements, that make impossible or signifi-
cantly complicated movement and self-care, should be encountered in all the spheres of human
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activity, and first of all in the path of movement. It is especially important to follow the continuity
principle in the areas where the child is most often. The accessibility of the environment is not on-
ly the release of the barriers when moving through the territory of the rehabilitation center, but also
providing the access to all the rooms of the center, furniture and equipment, easy movement from
the center to the outside and back [5, p.13].

Based on the analysis of national and foreign practice of design, construction and operation
of rehabilitation centers, and taking into account the experience of experimental design and recon-
struction of buildings with accessibility for children with disabilities, it is considered appropriate
to prioritize the criteria of barrier-free architecture; safety; informatively; comfort.

The accessibility criterion should include:

o the possibility of barrier-free and convenient movement of small-mobile groups
around the surrounding area or rehabilitation center;

o barrier-free entrance to the rooms (there must be a stair case as well as a standard
ramp);

o open doorway;

o unobstructed movement along the communication paths, rooms both in the building
and on the school surroundings;

o the opportunity to use recreation and service areas;

o approaches to different equipment and furniture;

o bathrooms (toilets and showers) for the people with disabilities [5, p. 13] .

Horizontal and vertical communications have a great influence on the architecture of chil-
dren’s rehabilitation centers. Horizontal communications, that provide the connections between
different groups of the rooms within a floor, include entrances, halls, galleries, connecting passag-
es, and recreations. Vertical communications include stairs, ramps, elevators.

Special attention should be paid to the organization of the entrance area. In the rehabilita-
tion center the entrances must be adapted for children with disabilities, from the ground level and
any pedestrian tunnel or airbridges connected with the center building. The best mode is to arrange
the entrance area on a level with the ground without doorsteps and ramps. Door openings should
not have doorsteps and difference of floor level. The stairs adapted to the needs of the children
with disabilities in the rehabilitation centers should have adequate lighting and handrails.

The psycho-physiological environment has a very big influence on the interior design of
the rehabilitation centers. Ensuring physical accessibility at the medical establishments helps to
avoid and reduce visitors’ anxiety and stress. Wide doorways and halls will promote mobility and
accessibility for all the users, as well as make high air circulation that minimize medical profes-
sional fatigue. Flat entrance, lowering the reception desk, accessible emergency exits for every-
body will help to create an accessible, convenient, safe environment [6, p.14].

It should be noted that the use of such elements as paintings, reproductions, photos, music,
color, can significantly improve the mental health of patients and affect the working efficiency of
the staff. However, when choosing colors for walls, doors, furniture, for the purpose of special
marking, it is necessary to take into account the difficulties in their discrimination for many peo-
ple, in particular, for elderly patients, patients with mental disorders and those who have color dis-
crimination [6, p. 14].

Medical equipment, that is easy to transform and takes into account the different levels of
users’ mobility, will help to create comfortable, safe conditions and lighten the work of the staff.
For example, a height-adjustable specialist seating is accessible for the children with muscle-
skeleton disorder and, at the same time, reduces staff efforts [6, p.15].

To make it easier to find the consulting rooms, you can use color marking of different func-
tional rooms and show the way with the help of the arrows of different colours. For the children,
colour differentiation is the best guideline. Colour separation of the walls, floors, doors, furniture
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helps to navigate children with visual disorders, as well as attracts attention and prevents the fall
and injury of the patients [6, p. 15].

State building codes and design guides help the architects and designers make space for the
children with disabilities as accessible, comfortable, and understandable as possible. Nowadays,
universal design in our country is at the level of development, but this is the first steps towards im-
proving the architectural environment for children with disabilities.

Conclusions of the basic material and prospects for further development. It follows
from the above that the application of ergonomic requirements in the field of environmental archi-
tectural design highlights the problems of architectural ergonomics associated with the formation
of the immediate surrounding of the children with disabilities, in accordance with the individual
requests of the child, taking into account the relief of life functions.

Ergonomic factors influencing the formation of architecture can be divided into 4 groups:
spatial and anthropometric requirements (dimension and size of the equipment and the furniture,
geometric parameters of space, spatial human behavior, anthropometric characteristics of a per-
son), number of stories in a building (traveling speed of sick children, change of child’s body
function during walking up, change of temperature and air condition on high floors), barrier-free
architecture (the concept of universal design, continuity of barrier-free architectural environment,
the position of horizontal and vertical connections), psycho-physiological environment (acoustic
and lighting environment, architectural and artistic image, flexibility of the environment).

The implementation of existing design and development rules, as well as adherence to the
basic principles of “universal design” will help to build an architectural environment that includes
a set of actions to provide the children with disabilities with architectural accessibility, versatility,
flexibility and environmental friendliness.
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