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n the last 5-10 years, due to
the complicated economic
circumstances and events
in the South-East of
Ukraine, the need of design
and construction of
dwelling-houses to satisfy
the requirements of the popula-
tion in housing, including provi-
sion of the migrants from the
above-mentioned region, has
been growing. One-room flats
of small area are very popular
among population (students,
migrants, labour migrants, sin-
gle people) at the market of new
dwellings. These flats are eco-
nomically attractive and they
need sanitary-and-hygienic

According to the international
hygienic criteria for the assess-
ment of the air quality in dwelling
premises, it is envisaged to carry
out a risk assessment for the
health of the population from
chemical contamination with the
following substances: xylene -
registration number 1330-20-7
in the International Chemical
Base CAS (Chemical Abstracts
Servise), styrene — Ne 100-42-5
by CAS, phenol — Ne 108-95-2
by CAS, formaldehyde Ne 50-00-
0 by CAS, ammonia — Ne 7664-
41-7 by CAS, acetone — Ne 67-
64-1 by CAS , and many other
substances that are classified as
hazard classes I|-IV and have

living conditions. assessment.

MPOBJIEMHI ACTIEKTU AEPXXABHOI CTAHAAPTUSALIT
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Merta gocnig>keHHs1. [1pDOBECTY ririEHIHHY OLIIHKY Mpo-
EeKTYBaHHs1 6aratokBapTUPHUNX XXUTI0BUX OYANHKIB 3
OAHOKIMHAaTHUMM KBapTUpPaMu1 /151 IPOXUBAHHS OAHIET
0Cc0o0u Ha BiAMOBIAHICTb BITYHN3HSIHUM Ta 3apyOiKHUM
HOpMaM CaHITapHOro Ta XX1UTJI0BOro 3aKOHOAAaBCTBA.
Mertoau gocnigxxeHHs. Y pob60Ti BUKOPUCTAHO TaKi
MeToan: TEOPETUYHI, aHaITUYHIi, CaHiTapHO-eniae-
MIOJIOriYHOI eKcriepT3un rnpoeKTiB By aiBHULITBA.
Pe3ynbraTu. Y xo4i A0CHIAXEHHS NpoaHaai3oBaHoO
YYHHE BITYN3HSIHE CaHiTapHe Ta MICTObYyaiBHe 3aK0-
HOAABCTBO i 3apyOixXHW AOCBIA CTOCOBHO OyiB-
HULITBA CYHaCHUX XUT/I0BUX OYANHKIB 3 OfHOKIMHAT-
HUMW KBapTUPaMu TUIY «CMapT-KBapTupa» AJ1s rpo-
XUWBaHHS oAHiei ocobu.

lNokasaHo, 1o B YkpaiHi BigCyTHSI npakTvka 1a Big-
roBIiAHI HOPMAaTVBHI JOKYMEHTU /151 MPOEKTYBaHHS
OAHOKIMHATHUX KBapPTUP HEBEMKOI MJIOLLI 4J15 MPO-
XWBaHHSA oAHiei ocobu.

3a pesynbraramu 4OCIAXEHB PO3POBIIEHO ririeHiYHI
pekomeHaauii oo 3abe3rne4eHHs OnTUMabHNX

inhalation-directed carcinogenic

YMOB MPOXUBAHHS, 30KpeMa LLoA0 AOTPUMAHHS BiT-
YUBHSIHUX YNHHUX TIrEHIYHX HOPMATUBIB ( TPUBaJIiCTh
iHCOIaLji | MPUPOAHOIro OCBIT/IEHHS, AOMYCTUMI KOH-
LeHTpaLii XiMiYHUX PeYOBUVIH Yy MOBITPI, A0MYyCTUMI
PIBHI TeMriepartypu, LLUBUAKOCTI, BOJIOrOCTi Ta iOHi3a-
Lii MoBITpSI, piBHI LLyMY Ta Bibpauji, ioHi3y040ro i
HEIOHI3YHY0ro BUNPOMIHIOBaHHSI, BMICTY Yy MOBITPI
rpUMILLEeHb PaaoHY, aep0o30Jito, Y TOMY Yncii 6iosio-
ri4HOro NOXoaXXeHHSI, A4OMyCTUMI PiBHI 6akTepiaibHO-
ro 3abpyaHEHHS roBITPSI i MOBEPXOHb Ta IHLUNX pak-
TOPIB); 3a6€3MeYeHHs1 AOTPUMAHHS] HOPMATUBHNX
riapameTpiB MIKPOKJIIMarty Ta sIKOCTI OBITPS Y XXUTJ10-
BIVi KIMHATI LLIIIXOM BIAMEXYBAHHS Y Hili KYXOHHOI
30HU Bif XXNTI0BOI 3 061aLUTYBAHHSIM «KYXOHb-HilLl» 3
LIeHTPas1i30BaHOK MEeXaHi4HO0 MPUINBHO-BUTSIXKHOIO
BeHTWIsILieto | 06.18AHaHHSIM BUKJTIOYHO €1eKTPOIM/IN-
Tamu; 3abe3reyvyeHHs1 06’ emMy XUTI0BOIro rpoCcTopy
Ha PIBHI BITYN3HSHUX HOPMATUBIB — 75 M3 3a BUCOTU
XXUTI0BOIr0O NMPUMILLEHHS] He MeHLue 2,75 m; 3abe3re-
4YeHHSI He0OXigHOro Habopy NMPUMILLEHb TaKoK M/10-
LLer0: XnT/I0Ba KiMHata — 18 M2, kopuaop — 3,9 M2,
caHBy30J1 — 3,4 M2, 6asnkoH/noaxis — 4,5 M2 ans nig-
BULLIEHHST PIBHST KOMGOPTY.

BucHoBkn. 3a pesynbraraMv HayKOBUX AOC/AXKEHb
PO3pP06IEHO CaHITapHO-eniaemMiosoriyHy CKiaa0By
10 MPOEKTYBaHHS OAHOKIMHATHUX KBAPTUP TUMY
«CMapT-KBapTvpa» Ta nonepesHbLo obrpyHTOBaHoO
MOXJIMBICTb YHOPMYBAHHS MJ10LLi OAHOKIMHATHUX
KBapTUp AJ15 NPOXUBaHHS OAHIei ocobu.

Kntoyosi cnoBa: npoekTun 6yaiBHULTBa, cy4acHi
)KUTJIOBI OyANHKN, OAHOKIMHATHI KBapTUPU TUMY
«CMapT-KBapTUpPa», BiTYN3HSHI Ta 3apyOidKHI
Aep)xaBHi cTaHAapTH, CaHiTapHO-
enigemiosioriyHi yMOBU MPOXXUBaHHS.
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effect on critical organs and
organ systems of the man, first
of all, respiratory, central nerv-
ous, cardiovascular, immune,
and other systems. The afore-
said is not provided for by the
current domestic town-planning
legislation. The state sanitary-
and-epidemiological supervision
over designing, construction,
and commissioning has been
withdrawn from the sanitary leg-
islation by the Law of Ukraine
«On the regulation of town-plan-
ning activity». It is unacceptable
for Ukraine and determines the
relevance of this study [1].
Objective and methods. We
conducted a hygienic assess-
ment of the design of the blocks
of flats with one-room flats for
one person’s residence on a
compliance with domestic and
foreign norms of sanitary and
housing legislation for the deter-
mination of possible negative
impact of the factors of chemi-
cal, physical, and biological ori-
gin of the internal housing envi-
ronment on the health of the res-
idents of one-room flats of
«smart» flat type and developed

—®-

preventive measures to minimize
it. We applied theoretical method
and method of sanitary-and-epi-
demiological examination of the
projects for construction.
Results and discussion.
According to sanitary and town-
planning legislation on the plan-
ning and construction of the set-
tlements of the post-Soviet and
Europian countries, the require-
ments of the SanNR 2.1.2.1002-
00 «Sanitary-and-epidemiologi-
cal requirements to dwelling-
houses and premises», SanNR
31-02-2001 «Construction nor-
ms and regulations. Residential
single-family houses», TKR 45-
3.02-230-230-2010 «Residen-
tial single-blocked houses and
blocked houses», SanNR RK
3.02-27-2004 <«Construction
norms and regulations. One-
room dwelling-houses» are in
force there. By these norms, the
height of premises (from floor to
ceiling) of living rooms is 2.5 m,
the minimum area of a living
(general) room in one-room flats
is 18-19 m2 [2-5]. Table 1 shows
the minimum area of premises in
one-room flat in accordance

with the standard documents of
Ukraine, the Republic of Belarus
(RB), the Republic of Ka-
zakhstan (RK), and the Russian
Federation (RF).

The experience of design and
building of dwelling-houses with
the small area flats began in the
middle of the last century.

When comparing the norms of
1967 and 1974, the residential
areas of space of one-room flats
in different European countries,
listed in table 2, the following
was established. The standard
norms for the areas of one-room
flats had variational limits (from
minimum to maximum) in 60% of
the cases of the studied
European countries. The highest
minimum standards for the areas
of one-room flats were adopted
in Switzerland in 1967 — 40 m2,
Norway — 32 m2, and the UK - 30
m2, which was 1.6-2.2 times
higher than the same parameter
figure in the USSR (18 m2) [6].

At the comparison of the
norms of 1959 and 1974 in the
Republic of Poland, a significant
increase in the standard limits of
the area of one-room flat from

Table 1

Standards (norms) for minimum areas of the premises in one-room flat in Ukraine,
the Republics of Kazakhstan and Belarus, and the Russian Federation

Comparative data of the standards (norms) of the sizes
of one-room flats in different countries of Europe

Countries Year of standards’ (norms’) adoption Areas, m?
Belgium 1967 25
Bulgaria 1976 24-30
Czechoslovakia 1976 28
Finland 1967 22-30
France 1964 25-383
Norway 1967 32-42
Poland 1974 25-28
Great Britain 1967 30
Switzerland 1967 40
USSR 1975 18-36

Standard documents
P 2 SCN.2.2- | SCNB.2.2-| TKR 45- SanNR SanNR 31-
Premise’s area, m 15-2005 | X-20XX | 3.02-230- | 3.02-27- | 02-2001

(Ukraine) (Ukraine) 2010 (RB) | 2004 (RK) (RF)
Area of living (general) room in one-room flat 15.0 18.0 18.0 14.0 12.0
Minimum area of bed-room for one person 10.0 9.0 9.0 8.0 8.0
Minimum area of kitchen in one-room flat 7.0 9.0 9.0 8.0 6.0
Area of sanitary unit (equipped with bath,
wash-stand, place for washing machine) 3.3 3.2 3.2 1.8 1.8
Toilet (equipped with toilet and wash-stand) 1.2-15 1.1 1.1 0.96-1.2 0.96
Combined bathroom (equipped with bath, 3.8 3.8 3.8 ) B
wash-stand, place for washing machine) : ’ ’

Table 2

17-20 m2 (1959) to 25-28 m2 in
1974 [7] was noted. However,
taking into account a consider-
able demand for one-room flats
of a small area for one person
(the so-called «Kavalerki» in the
Republic of Poland in the 90-s)
the minimum floor area of one-
room flat was normalized at the
level of 18 m2 [6]. In Denmark,
the legislation does not regulate
the specific minimum norms
(standards) for one-room flat
but they are determined by the
local self-government bodies.

In Ukraine, in the postwar peri-
od (Kyiv, 1954), the pilot projects
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for the construction of small-
family houses with one-room
flats with a small area (total area
—27.82m2, residential — 18.48 m?2)
were developed. In the 1960-
1970’s the construction of
dwelling-houses with small-size
flats and hotel-type rooms for
the residence of single citizens
(one person) began throughout
the territory of the former USSR.

The main differences of the
houses with small-size flats and
hotel-type rooms from ordinary
dwelling-houses are as follows:
the replacement of the kitchen
area into a kitchen-niche (with
the installation of electric cook-
ers) and cooking facilities for sev-
eral flats on the floor; a sanitary
unit with a complete set of sani-
tary equipment (shower or bath,
wash-stand, toilet) and incom-
plete one, including sanitary units
for sharing, which are designed
for several flats on the floor.

The houses for small families
were equipped with centralized
water supply, sewerage, central
heating, electricity, and forced
ventilation systems.

At present stage, new build-
ings with one-room flats of a
reduced area for one person’s
residence are located predomi-
nantly in the structure of city
centers or near them (metropo-
lises).

A scientific sanitary and epi-
demiological assessment of
design materials for the con-
struction of modern 12-section
(6-17-storeyed) residential
complex was carried out at the
Laboratory of Sanitary and
Epidemiological Assessment of
Human Settlements, besides
the traditional one-room flats
one-room, the flats of «smart»
type for the residence of one
person were designed in that
complex. By the results of the
evaluation of the project materi-
als, the following was estab-
lished: according the town-plan-
ning design, the area of the
development was 7980 ml,
design number of the residents
- 2,297 people.

The density of the develop-
ment in the block at the place-
ment of mentioned building, tak-
ing into account those types of
the flats, complied with the
requirements of SBN 360-92**
«Town-planning and building of
urban and rural settlements»
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(paragraph 2.7, paragraph 2.13)
and made up 475 people per
hectare at the admissible norm
not more than 500 people/ha
[8].

According to the design mate-
rials, one-, two-, three-room
flats, as well as one-room flats of
a small area of the «smart» type
for the residence of one person
were designed in the residential
sections of the residential com-
plex.

The total designed number of
the flats is 1,375, including 902
one-room flats, 295 of them are
one-room «smart» flats for one
person’s residence; 445 two-
room flats; 28 three-rooms room
flats. In a 12-sectional residen-

FrieEHA NJAHYBAHHY —
[ |

tial complex, 295 one-room flats
of «smart» type for one-person
residence were designed in the
2-12-th sections that made up
21.45% of the total number of
the flats and 33% of the total
number of one-room flats of the
traditional type of the residential
complex. Diagram shows the
distribution of the flats in a
designed residential complex.

The area of one-room «smart»
flats for one person’s residence
was designed 24.1-29.2 m2 at
the premise’s height of 2.85 m,
the area of one-room flats of the
traditional type for family resi-
dence (two adults and one child)
was within current norms — 30-
40 m2,

Diagram

Distribution of the flats in a designed residential complex

2%

m Three-room
Two-room
B One-room

M One-room of small area

Table 3

Descriptions of one-room «smart» flats for the residence
of one person by an area and a set of premises

Area of Type and area of premises
flat, m2 | room, m2| bathroom, m2 | balcony/loggia, m2 | corridor, m2
25 16.7 3.8 4.5 -
241 16.2 3.0 4.9 -
24.7 16.8 3.8 4.1 -
24.8 16.0 3.7 51 -
27.4 18.4 3.7 5.3 -
29.2 16.0 3.9 5.4 3.9

2019
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There are no national stan-
dards (norms) for a design of
one-room flats of a small area
for one person’s residence in
Ukraine.

At present, the specialists of
the basic design institute of the
Ministry of Regional Develo-
pment of Ukraine — the State
Enterprise «Ukrainian Research
and Design Institute of Civil
Construction» (hereinafter -
UkrRDI civil construction) have
developed a draft of SBN B.2.2-
X-20XX «Buildings and struc-
tures.

One-flat houses» [9] where the
normalization of the minimum
area of the living (general) room
has been substantiated at the
level of 18 m2,

According to the Housing
Code of Ukraine, the «sanitary»
norm of a residence area per
one person is 9 m2 and «social»
one — 13.65 m2 [10].

According to SSTC-N B V.1.2-
16: 2013 «Determination of the
class of consequences
(amenability) and the category
of the complexity of the con-
struction objects» (Paragraph
5.1), the norm of 21 m2 of the
total area per person is used at
the determination of the class of
consequences and category of
the complexity of the construc-
tion objects [11].

According to SBN V.2.2-18:
2007 «Buildings and structures.
Establishments of social protec-
tion of the population» (subsec-
tion 6.1, paragraph 6.1.1.2), the
area for the residence of one
person in one-room flat is not
less than 10 m2 [12].

According to the main stan-
dard document of town-plan-
ning legislation — SBN, V.2.2-15-
2005 «State building regulations
of Ukraine. Buildings and struc-
tures. Residential buildings.
Basic regulations», in Ukraine,
the standard of the area has

—®-

been established only for one-
room flats for the family resi-
dence (two adults and one child)
within the limits of 30-40 m?2
[13].

Consequently, mismatching of
the national standards for the
design of one-room flats of dif-
ferent types requires a scientific-
and-hygienic  substantiation.
According to the sanitary legis-
lation of Ukraine, the require-
ments for the arrangement of
residential premises are in the
compliance with the sanitary-
and-hygienic norms by the fac-
tors of chemical, physical, and
biological origin, i.e. standard
insolation and natural lighting,
permissible concentrations of
chemicals in the air, permissible
levels of temperature, velocity,
humidity, and ionization of the
air, noise, vibration, ionizing and
non-ionizing radiation, the con-
tent of radon in the indoor air
and subsidiary products of its
decomposition in the premises,
aerosols, including aerosols of
biological origin, bacterial pollu-
tion of air and surfaces, etc.

According to the design deci-
sions, six types of one-room
«smart» flats for one person res-
idence of 2.85 meters height
have been designed in the 12-
sectional residential complex
which differ in the size of the
total area and the set of the
premises. Descriptions of one-
room «smart» flats are present-
ed in table 3.

According to the requirements
of SBN, V.2.2-15-2005, the
standard of the living space for
one-room flat for a family (at
least, for two adults) is 75 m3
[14]. The volume of residence
space of studied one-room
«smart» flats for one person’s
residence at the residential
premises’ height of 2.85 m
made up 68.685-83.22 m3, that
is sufficient in hygienic terms.

By the architectural-and-plan-
ning decisions of the project of
the «smart» flats for the resi-
dence of one person, they con-
sist of the following premises: a
living room where several main
functional areas are concentrat-
ed: for sleep, rest, reception of
the guests and communication,
cooking and eating, storage of
things; a combined bathroom
(with ordinary or seated bath or
with a shower instead of it). All

designed «smart» flats were
equipped with balconies or log-
gias. The functional areas of the
living room are partially or fully
superimposed and used by the
resident (one person) in turn
with time distribution. As a rule,
there is no hall in the planning
decisions of one-room «smart»
flats for the residence of one
person: the entrance in the room
is arranged through the corridor.
The loggia/balcony in each one-
room «smart» flat for the resi-
dence of one person increases
the level of comfort for the resi-
dent of this flat.

According to the produced
design materials, a corridor with
an area of 3.9 m2 was provided
for one-room «smart» flat with a
total area of 29.2 m2 only.

The reduction of the standard
area of one-room flats by the
considered design decisions is
due to the abandonment of the
kitchens and partially of the cor-
ridors which does not contradict
the requirements of the para-
graph 2.26 of the SBN B.2.2-15-
2005 [13].

When comparing the planned
limits of the total area of one-
room «smart» flats designed for
one person’s residence at the
level of 25-29.2 m2 with the cur-
rent norm of the minimum bor-
der of the area of one-room flats
of 30 m2 for two adults and one
child, the insignificant difference
0.8-5.0 m2 has been deter-
mined, at the height of designed
premises of 2.75 m, it ensures a
compliance with the hygienic
standards of living space.

Detailed consideration of the
plans of these one-room
«smart» flats for one person’s
residence shows that the areas
of general living rooms with
kitchen (kitchen area with mini-
mum equipment) make up 16.0-
18.4 m2, respectively, without
separating of the niche from the
kitchen.

In order to prevent the spread-
ing of pollutants and odors in the
process of cooking throughout
the area of the living room and
prevention of the negative
effects of those substances on
the health of the resident of
«smart» flat it was recommend-
ed to introduce a separation of
the kitchen area from the living
area of the room, as a compen-
sating preventive measure, by
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Objective: We carried out a hygienic assessment
of the design of the blocks of flats with one-room
flats for one person’'s residence on a compliance
with the domestic and foreign norms of sanitary
and town-planning legislation.

Methods: In the work, we applied theoretical and
analytical methods and method of sanitary-and-
epidemiological examination of construction
designs.

Results: The current sanitary and town-planning
legislation of Ukraine and foreign experience, con-
cerning the construction of modern dwelling-hous-
es with one-room flat of «<smart» type for the resi-
dence of one person, were analyzed in the course
of research.

There is no practice and relevant regulatory docu-
ments for a design of one-room flats of a small area
for one person’s residence in Ukraine.

According to the results of research, hygienic re-

—®-

commendations were developed to ensure optimum
living conditions, including: a compliance with the
domestic hygienic standards: the duration of insola-
tion and natural light; the allowable concentrations
of the chemicals in the air; the allowable levels of
temperature, humidity, air ionization, noise, vibra-
tion, ionizing, and non-ionizing radiation; the con-
tent of radon, aerosol, including aerosols of biologi-
cal origin, in the indoor air; the allowable levels of
the bacterial pollution of air and surfaces; ensuring
the compliance with the regulatory parameters of
microclimate and air quality in the living room by the
delimitation of the kitchen area from the living area
with a kitchen-niches device with a mechanical
plenum-exhaust ventilation and only with electric
stoves; ensuring the volume of living space at the
level of domestic standards — 75 m3, while the
height of the room should be at least 2.75 m; the
provision of a necessary set of the rooms with an
area of the living room — 18 m2, the corridor —

3.9 m2, the bathroom — 3.4 m2, the balcony/loggia —
4.5 m? to increase the level of comfort.
Conclusions: According to the results of scientific
research, a sanitary-and-epidemiological compo-
nent was developed for a design of «<smart» flat,
and a possibility for the standardization (normaliza-
tion) of the area of one-room flats for the residence
of one person was preliminary substantiated.

Keywords: construction designs, modern
residential buildings, flat of «<smart» type,
national and foreign state standards,
sanitary-and-epidemiological living conditions.

the arrangement of the special
kitchen niches in all one-room
«smart» flats by separate archi-
tectural-and-planning deci-
sions.

In order to reduce the proba-
ble negative influence of pollu-
tants and odors on the health of
the resident and to prevent the
incidences at home (due to mal-
function of the cookers) it was
recommended to fit out the
kitchen-niches of all one-room
«smart» flats with the electric
cookers. In order to remove the
harmful substances from the liv-
ing space in the process of
cooking it was recommended to
fit out all niches with the central-
ized mechanical plenum-ex-
haust ventilation.

According to the design deci-
sions, the areas of the combined
bathrooms (bath or shower, a
wash-stand, a toilet, a place for
a washing machine or without it)
in all «smart» flat were 3.0-
3.7 m2 and 3.9 m2. By the proj-
ect the area of the combined
bathrooms (equipped with a
bath, a wash-stand, a toilet, a
place for a washing machine)
were 3.7-3.9 m? that, in general,
complied with the norm of 3.8

m2 by the requirements of the
SBN B.2.2-15-2005 (paragraph
2.27) [18]. The area of the com-
bined bathroom, equipped with
a wash-stand, a toilet — 3.0 m2?,
and an angular shower cabin, is
acceptable and meets the
requirements of SBN B.2.2-15-
2005 (paragraph 2.27) [13].
There is a deficiency of the area
for the placement of washing
machine in the mentioned one-
room «smart» flats with com-
bined bathrooms with an area of
3.0 m2. Therefore, the equip-
ment of the special places for
washing machines in the
kitchen-niche with a connection
to centralized water supply and
sewage systems was offered as
a compensatory measure.

The natural lighting of the resi-
dential premises and the dura-
tion of insolation of designed
one-room «smart» flats made up
2.5 hours and corresponded to
the hygienic standards in accor-
dance with «State sanitary regu-
lations of planning and building
of settlements. DSP Ne 173-96»
[14] and SBN 360-92** [8].

An increase of the height of the
premises up to 2.85 m was a
compensatory architectural-
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and-construction measure for
one-room «smart» flats that
ensured a compliance with the
standards of living space and
was acceptable from the sani-
tary-and-epidemiological point
of view.

Designed ventilation system in
all residential premises provides
with the parameters of the
microclimate in all climatic sea-
sons in accordance with the
requirements of the paragraph
5.1 of SBN V.2.5-67: 2013
«State building regulations.
Engineering equipment of build-
ings and structures. Heating,
ventilation, and air conditioning»
[15].

The influx of fresh air through
the transom of the windows of
balconies / loggias of one-room
«smart» flats was proposed for
the ventilation of the residential
area of those flats.

Eco-friendly, high-quality
materials, which had positive
certificates of the State Sanitary
and Epidemiological Inspection
of the Ministry of Health of
Ukraine, were used in the con-
struction of dwelling-houses in
accordance with the require-
ments of the SSanNR 8.2.1-
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181-2012 «State sanitary norms
and regulations used for interior
decoration of the residential
complex premises. Polymeric
and polymer-based materials,
products, and structures used in
the construction and manufac-
ture of furniture. Hygienic
requirements» [16].

According to the project
design, the ventilation and heat-
ing systems of the premises
ensured compliance with the
requirements for providing with
air quality by DSP Ne 173-96
(paragraph 8.3), SSanRN 8.2.1-
181-2012 [14, 16]. The parame-
ters of the microclimate in the
premises, taking into account
the purpose of the premises and
the climatic period of the year
(cold and warm periods), air
exchange in the residential
areas (including the Kkitchen
area) and combined bathrooms
complied with the requirements
of SBN, V.2.2-15-2005, SBN V
2.5-67: 2013 [13, 15].

According to the project
design, the operation of engi-
neering systems did not create
the excessive levels of noise,
vibration, and air pollution.

By the project design, the
noise levels in the premises of
one-room «smart» flats for one
person’s residence, created by
ventilation systems and other
engineering equipment (eleva-
tors, pumps, electric motors,
transformers, etc.), conformed
to the hygienic norms for day
and night time according to DSP
Ne173-96 (Appendix Ne 16) [14].
By the project, the levels of
vibration from internal and exter-
nal sources in the premises of
the complex did not exceed the
regulated hygienic values in
accordance with the DSP
Ne 173-96 (Appendix Ne 17 and
Ne 17a) [14]. According to the
design, the levels of tensity of a

—®-

static electric field at a distance
of 0.2 m from the floor and walls
did not exceed 15 kV/m (with
relative humidity within 30-
60%). Voltage levels of the elec-
tric field of 50 Hz from the sur-
faces, enclosing the premises at
a distance of 0.2 m, did not
exceed 500 V/m, the levels of
electromagnetic radiation from
the external sources in the mid-
dle of the residential and public
premises of the complex at the
height of 1.5 m from the floor did
not exceed the hygienic norms
by «State sanitary norms and
regularities for the of protection
of the population from the
impact of electromagnetic radi-
ation. SSanRN 239-96» [17].

The quality of building materi-
als and raw materials that will be
used for the construction of the
complex by the specific effective
activity of natural radionuclides
should not exceed 370 Bg/kg,
that is consistent with the
requirements of SBN B.1.4-
1.01-97 «System of norms and
regularities for the reduction of
the level of ionizing radiation of
natural radionuclides in con-
struction. Regulated radiation
parameters. Permitted levels»
and SBN B.1.4-2.01-97 «Sys-
tem of norms and regularities for
the reduction of the level of ion-
izing radiation of natural radio-
nuclides in construction. Ra-
diation control of building mate-
rials and construction objects»
[18, 19].

The systems of cold and hot
water supply, household-and-
domestic sewage were provided
by the project in the residential
premises of one-room «smart»
flats for the residence of one
person.

Improvement of the adjacent
territory and technology of man-
agement with solid household
waste (cleaning of the total
adjoining territory of the houses,
organization of collection, stor-
age, and removal of solid waste)
has been designed in accor-
dance with the requirements of
«State sanitary norms and regu-
larities of the maintenance of
territories of the settlements.
SSanRN Ne 145-2012» [20].

After commissioning of de-
signed house, for the ensurance
of radiation safety for the resi-
dents, the recommendations on
the study of the power of doses

of gamma radiation in the prem-
ises of the residential complex
for compliance with the sanitary
norm — 122 pGy/sec (50 uR/h)
absorbed in the air and the
determination of the the compli-
ance of average annual equiva-
lent equilibrium activity of radon-
222 in the air of the premises for
a hygienic norm is 50 Bg/m3 with
the requirements of SBN B.2.2-
15-2005 [13], have been devel-
oped.
Conclusions

On the basis of performed
hygienic research of the design
of modern dwelling-houses with
one-room flats of «smart» type
for the residence of one person,
taking into account domestic
and foreign experience in terms
of the normalization of the mini-
mum area of one-room flats
(SRN 2.1.2.1002-00, SRN 31-
02-2001, SP 55.13330.2011,
TKR 45-3.02-230-230-2010,
SNR RK 3.02-27-2004), itis pos-
sible to state the following:

1. There is no practice and rel-
evant regulatory documents for
the design of one-room flats of a
small area for one person’s resi-
dence in Ukraine;

2. The minimum limit of the
area of one-room flat per one
person at the level of 18 m2,
coinciding with the current
norms (standards) in the
European and the post-Soviet
countries, has been proposed
for the normalization in Ukraine
by the basic project institute of
the Ministry of Regional
Development of Ukraine - the
State Enterprise «Ukrainian
Research and Design Institute of
Civil Construction»;

3. The following sanitary-and-
epidemiological component has
been developed for the design
of «smart» flat in modern
dwelling-houses:

U for the prevention of the
infectious diseases and accu-
mulation of the population, the
standards of density of develop-
ment should not exceed the
parameter of 500 people per
hectare;

4 in order to ensure compli-
ance with the regulatory param-
eters of the microclimate and
the air quality in the living room,
it is recommended to separate
the kitchen area in the living
rooms by the fitting out of the
kitchen-niches with the electric
cookers only and the equipment
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for centralized mechanical
plenum-exhaust ventilation;

4 in order to ensure the vol-
ume of living space at the level
of domestic norms of 75 m3itis
recommended to accept the
height of residential premises of
2.75m;

U to provide a set of premises
with an area of living room -
18 m2, corridor — 3.9 m2, bath-
room — 3.4 m2, balcony/loggia —
4.5 m2 for the increase of the
level of comfort;

U to ensure optimum living
conditions it is necessary to
observe domestic hygienic stan-
dards: the duration of insolation
and natural light, the permissible
concentrations of chemicals in
the air, the permissible levels of
temperature, velocity, humidity,
ionization of air, noise, vibration,
ionizing and non-ionizing radia-
tion, aerosols in the indoor air,
including aerosols of biological
origin, bacterial air pollution and
surfaces, and others.

The introduction of designed
residential flats for one person is
performed with the obligatory
carrying out of field studies of all
parameters of the Dbiological,
chemical, and physical factors
of the internal living environment
for the compliance with the
requirements of the current san-
itary legislation of Ukraine.
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