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Summary. Summer overheated modern citywhile in 2008, according to the UN, 50% of
deteriorates living conditions in it. For this pur-the planet population lived in cities, about
pose, the climate formation is considered in threzgos - in Ukraine. In the said context, archi-
adjacent spatial levels: macroclimate of getiactyre and city development should con-
?raptr;]ical a:ea; m;etshoclimateto_f a (.:ertainuloca?;tribute to resolution of a problem to provide
southern slope of the mountain, river valley, :
sea coast); microclimate of two-meter Surfaccomfort for hgman eX|s'Fence. Here, of use
layer (at the level of the human body). These le€aN be a positive expe“rlence_ of mo_dern ar-
els of different spatial scale have similar mech:Chitecture — one of the “most illustrative and
nisms of climate formation. The radiation tem Materialized manifestation of the social spi-
perature and wind conditions of the area are tiritual life” [1].
main causes of the overheating. The specified i In the ambient environment, continuous
formation proposes to research the solar radiatiin time and space, residential areas and
and the surfaces to accumulate it. The urbzdwe||ing are formed influenced by interac-
landscape is predominated over by the surfaction of energy-mass systems, irregularly dis-
which significantly accumulate heat. Hence thyiputed on the land surface. This is primar-
surface layer of air in the city receives threessm ily the natural climate of a certain locality
more heat than in the natural environment. ThuCity development objects, transforming thé

microclimate is formed in the streets, squares, d f i .
a housing estate and city parks under the natu energy and mass flow, creale a new envi-

and city planning factors. The found that for bal’onment, where a local microclimate is

ancing and softening of microclimate conditionformed. In the course of vital activity, peo-
for living and of effective impact on the heatple move from one environment into an-
humidity and aeration regime of the modern cityother. Thereat, influenced by a beneficial ef-
it is desirable to achieve a ratio of 1:1 between ifect of a natural habitat, they try to regulate
planting and artificial surfaces. the urban environment accordingly, too.
Key words: climate, insolation, residential pegple’s reactions related to environmental
area, archltectgral and plannlng regulations, emchanges, especially when it's hot in summer,

ronmental barrierless environment. is mostly physiological. That's why almost
all countries — members of the World Mete-

INTRODUCTION orological Organization (WMO) — have pre-

pared National reports regarding climatic
changes, including on peculiarities of these
changes’ effects on public health. These
countries have also prepared National action
plans to reduce risks related to effects of the
said changes. Thus, in France, where over

A modern stage of global development is
defined by hastily growing cities, population
conurbation, agglomerating transport, indus
try, noxious emissions in the environment
Climate warming and the said global ten-
dencies impair the urban living conditions,
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35 thousand people died due to the 2006on, wind flows, temperature etc. interact in
heat, a special action plan has been issuegban environment. Such agglomeration both
envisaging creation of special recreatiorcreates a protective system of human exis-
rooms for elderly people with comfortabletence within nature, providing its own form
microclimate, and propaganda of protectiveof a changed environment — city microcli-
measures during summer overheat [2, 3, 4].mate, and dissociates it from nature. Sur-
Climatic change becomes more and moreounded by buildings, people are affected by
appreciable adverse environmental factothe changed environment and city in gen-
significantly and negatively affecting the eral [7].
comfort of people’s stay in urban conditions Architecture and city development are
in summer. When it is hot, public mortality important landmarks of human develop-
rate is growing, especially among elderlyment. Public mental and physical health de-
population [2, 3]. According to Ukrainian pends on the coziness, broadly speaking, of
scientists’ forecasts, in 2010-2060, atmosa city, building or structure, on the extent of
pheric temperature during the warm semesharmony in their connection with the natural
ter in Ukraine will rise, while the amount of habitat. Under conditions of climatic
precipitations and humidity factors will re- changes this issue becomes especially cru-
duce [5]. Ukrainian legislation defines city cial.
planning as activities to create and maintain In terms of architectural and city devel-
a sound human living environment, provid-opment ecology, this matter is connected to
ing permanent, social, economically and enthe Sun and solar radiation, being the first
vironmentally balanced development of in-and the most important climate-forming
habited localities and adjacent territories, naffrom Greek "klima" - land surface inclina-
ture conservancy and rational nature martion towards the Sun [8]) factor and deter-
agement. Therefore, of especial significancenines the nature of the artificial environ-
is search of the corresponding architecturahent. A.l. Voyeikov, prominent Russian me-
and planning measures enabling local alleteorologist noted than the Sun is the first
viation of microclimate within limits percep- cause of all processes forming the climate
tible for a man [6, point 10.31]. In this con-and it has a decisive influence on formation
text, there emerges a necessity to generalizé¢ a comfortable environment for human ex-
microclimate formation factors for residen-istence, and architecture [9]. Historical and
tial areas and warmth-sensing indicators thatulturological background confirm that urban
would allow assessing the degree of thermallimate and microclimate issues have long at-
discomfort. tracted the attention of architects and city
It should be mentioned that as regardglanners.
formation of a comfortable and ecologically Vitruvius's works paid great attention to
barrier-free environment, traditional micro- effect of climate and recommendations on its
climate division into "external” — of residen- recording. It started with stating the place se-
tial areas and "internal” — indoors, is not eslection principles and city planning in order
sential as people move freely from oneo avoid wind funnel formation, take into ac-
space to another. Yet, while indoors or incount southern winds and heat, air humidity.
vehicles the said matter is to some extent reéA full chapter was dedicated to climate as a
gulated by technical climate control meansgdeciding factor in determining the building
in terms of near-house areas this issue stiityle. Thoroughness of climate accounting is

remains topical confirmed by his phrase that "...cities and
buildings in the south should be designed and
PROBLEM FORMULATION built according to warm climate, doing this

quite differently in the north" [10]. He warns
Groups of buildings, underlying surfaceof solar radiation, reflected from dry land or
(verdured, paved, inundated), sunlight, radiavater, due to which in a hot climate a build-
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ing will be subject to “double sun”, speak:climate to another, there are often incorrect,
against building cities in valleys due to inin terms of climate, constructions and space.
creased humidity, decreased aeration and sSpace language should provide basic notions
rays reflection, creating excessive heat [of external and internal environment and
11, 12]. should reflect their non-separability. In this

A direct consequence of climatic condi-context, scientific analysis of climate is of
tions are architectural peculiarities of cities iigreat importance. However, today architec-
southern dry regions, which always were tural developments and planning still lack
kind of "self-shading structures”, and build scientific methods of using academic cli-
ings — of original "thermoses" with solid matic data [7].
walls, scarce small windows, enclosed contxternal climate, internal environment of
pact planning of courtyard and narrow lanesuildings and structures, and human response
Damp regions, on the contrary, are marketthereto are interconnected. The main means
by free planning, “breathing” translucentof people’s adaptation to environmental
walls, well-ventilated areas [10]. changes, depending on location — in- or out-

Alberte and Palladio believed thatdoors — is clothes, while the space of their
"...width of streets, height of buildings andstay is integral. Among other changing char-
sizes of windows should be determined talacteristics, such space has thermal ones. As
ing into account the orientation and depth ahfluenced by energy and mass, certain con-
premises...”. Corbusier undertook a seriouditions are created in any point of space, de-
research of design issues and wrote of a ngending on radiation and convectional char-
cessity to use solar and wind influence aacteristics of the area. Radiation conditions
forming factors when planning cities, statingf residential areas is determined by climatic
that "sun is an important material for an arfactors and nature of landscape, presence of
chitect..." [10]. natural or artificial objects, type of develop-

Wright used solar geometry in designing anent [7].
number of buildings. Thus, in Sturges’'s Due to Galileo having invented the ther-
buildings, eaves’ sizes depended on degreerabmeter (1593) and Torricelli — the barome-
sun rays’ inclination. Climate also rankeder (1644), it became possible to measure two
first in Gropius’s design concept. Many ofmain microclimate parameters - temperature
his works take into account degree of suand pressure. Results of measurements initi-
rays’ inclination in various periods of theated in 1806 in cities around London and
year. published by Howard in 1818 showed mate-

Today, all cities of the world have glassial dissimilitude of urban microcli-
facades with light curtain walls, taking nomate [7, 10].
account of local climatic manifestations. Lat- As previously mentioned, prominent ar-
er, Corbusier himself ascertained that ichitects Vitruvius and Alberte not only had a
summer one should fight "...disastrous inprofessional command of methods of assess-
rush of sun". He persuaded the committee ofg microclimate, insolation and sunlight
architects in 1933 in Athens to approve citprotection, but also improved and enhanced
development principles with regard to thesuch skills. Suffice it to remember Vitru-
fact that "urban planning materials are: suwvjus’s famous “Sun’s analemma”, forming
space, vegetation, steel and concrete, justtime basis of all modern graphics for insola-
this strict order and hierarchy" [5, 11]. tion and sunlight protection estimation [10].

A major part of Rapoport’s works is ded- Key climatic factors affecting a city de-
icated to consideration of natural surroundvelopment solution are radiation-temperature
ings, climate and social technology as decidand wind pattern of the area. Analysis of ra-
ing factors in selecting a building shape. Heliation-temperature conditions envisages re-
highlights that when forms and even strucsearch of direct solar radiation intensity giv-
tures are transferred unchanged from one
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en various atmosphere transparency, and stion is somewhat greater. Thus, at western
faces having various orientation [13]. orientation it reaches 15-16 m [11; 12, 10].
An important factor of microclimate for- An idea of insolation standardization
mation is insolation (from Latin — put to sun)emerged in late 19th century. It was con-
which in turn is total solar radiation of surfirmed in Erisman’s research findings - bac-
faces and spaces. Insolation has dual effdaeticidal effect of direct solar radiation on pa-
on the man and the environment. It is benefihogenic bacteria’s reactivation depending on
cial on a sanitary-hygienic viewpoint, andultraviolet radiation doses accessing residen-
thus economically profitable. Then, it is nectial premises. Due to this research, insolation
essary to provide sunlight access to urbatandards were first set in Russia in the 1940-
development. Yet, it causes light discomfors (VK. Belikova, NM. Dantsig) — starting
and overheat as well [13]. with 3 hours of direct solar insolations, this
Radiation and insolation patterns are destandard was later differentiated depending
termined by total solar radiation, consistingn a geographical latitude of the area [14].
of direct solar radiation produced immediThe first principle of the previously men-
ately by the sun, diffused - produced by thgoned “Athenian Charter”, setting forth the
whole horizon; shortwave solar radiation refundamentals of city development, was full
flected by surfaces, and long-wave (thermaprovision of healthy dwelling for people,
radiation of heated surfaces [13]. Intensity afiamely, space, fresh air and sun [15].
radiation emitted and reflected by the sur- Direct solar radiation is much more inten-
face, radius of its effect are determined bgive than diffused and reflected so it has the
the quantity of received solar radiation, andecisive role in assessing insolation distribu-
this surface’s ability to reflect it (albedo). In-tion in qualitative and quantitative indicators
tensity of vertical surface radiation is deterin built-up areas and premises. Direct solar
mined by its orientation. Thus, if we take raradiation in urban development is regulated
diation of a south-oriented surface as 100 %y existing sanitary norms for insolation and
for east and west surfaces it will be 130 %he relevant paragraphs of the State Con-
east northwest and west northwest - 128 %truction Norms (SCN) [6].
east southeast and west southeast - 137  According to the sanitary and zoning
northwest and northeast - 106 %; north nortlstandards valid in Ukraine (Sanitary Rules
east and north northwest - 85%; north - 65‘and Norms (SRN) 2.2.1/2.1.1.1076-01, SCN
[12]. Therefore, the walls facing east soutl360-92**), location and orientation of resi-
east and west southeast are subject to mdential and public buildings, preschool insti-
radiation. tutions, comprehensive schools should pro-
In southern cities, less favorable condivide insolation duration in residential prem-
tions exist for walls turned to the west anises and areas, determined by sanitary stan-
southwest, as great intensity of their radiaticdards for a certain period of time in hours, in
is usually connected with the highest dailaccordance with regulatory requirements for
atmospheric temperatures. Therefore, theeach category of objects and areas for the
walls have the highest surface temperature period from 22 March till 22 September [6,
well. A difference between surface temperepoint 10.30]. Standardization is performed
tures of the south- and west-oriented walls with regard to climatic peculiarities of the
the time of their maximum radiation may b¢design area and nature of development.
up to 6. The effect of surface-reflected ra-Normative requirements are achieved by
diation in southern cities develops on 4-5 rcorresponding location, orientation, plan-
of the distance from the surface at southeening of buildings and areas. For the purpose
and south orientatior: 7-8 m at southwest; - of insolation accounting in architectural de-
9-10 m at west- 5-6 at northwest. The reachsign and city development planning, it is de-
of heated surfaces’ thermal long-wave radi:fined using various graphical methods,
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physical simulation, analytical estimationthe necessary insolation indicators according
and computer programs [14]. to SCN [16].
Radiation condition assessment includes
background characteristics as well: flow in-
METHODS OF EVALUATION tensity of direct and diffused radiation affect-
ing horizontal and vertical surfaces, as well
Valid insolation standards are based on ras analysis of radiation flow transformation
search of insolation length for premises, connside the city - solar radiation influencing
forming to the mean annual dose of total senaclined surfaces of various orientation, mu-
lar radiation. As regards territory, such retual radiation of development elements. Near
searches are few and they are mostly samisolated planes temperature and radiation
tary-hygienic and engineering-oriented, aimeonditions in summer become much worse,
ing to ensure a necessary minimum of solancreasing the urban environment overheat.
radiation in residential areas. Their architedntensity of emitted and reflected radiation
tural planning standardization should bend distance of its adverse effect is deter-
aimed at providing comfort of human exismined by the quantity of received solar radia-
tence in modern cities and regarding regula&ion, these surfaces’ albedo [12].
tion of summer overheat — at preventing tem- Territorial radiation image may also be
peratures crossing the admissible maximuntbtained by drawing an insolation map using
But what is this maximum? B. Dunayev’s insolation line [9]. The said
Works by B. Dunayev, D. Maslennikov,method is as follows: a mesh of check points
L. Orlova, O. Sergeychuk made a great coms set on a square grid in the residential de-
tribution in methods of insolation assessmenelopment area; insolation duration value is
[10, 12]. At the Chair of City Construction ofdetermined for each of them and “shade en-
Kazan University L. Orlovska conducted avelopes” are built from buildings for each
research regarding determination of radiationmour of the day, followed by tracing insola-
conditions assessment indicators in residetion duration isoline. There is a method of
tial development territory in terms of the nepresenting insolation graphical image in the
cessary minimum provision. These were erarea by D. Maslennikov, based on use of
ergy indicators based on accounting of tot&dM-55 light surveyor, that allows determin-
radiation doses. It was determined that img insolation duration for any month and
shielding development spaces a reliabl@mount of energy received for a certain time
comparative assessment of the built-up ar@aterval, by applying a device with a corre-
radiation conditions may only be receivegponding scale on the development drawing
based on analysis of yearly and season rad[a2]. Based on obtained maps, the place and
tion doses. Regularities of solar radiation exdegree of the territory thermal pattern’s regu-
posure in annual cycles allowed us determitation are determined.
ing a formation mechanism of zones with Heretofore, greater attention has been paid
various degrees of area shielding, limit (byo residential insolation conditions and lesser
technical-economic indicators) gaps betweento insolation of areas. Main attention has
tower blocks - 1h and lengthy - 2h (where been drawn to shape, construction and sizes
is building height), limit of insufficient inso- of area lights in buildings, their orientation
lation zone by shielding degree isolige0,5 according to sides of the horizon, location
(n - shielding degree) as estimated value, andth respect to windows of buildings ele-
determining corresponding astronomicallynents (balconies, loggias, eaves, protrusions,
possible yearly and season radiation dosesreens, venetian blinds), surrounding resi-
for the area. The examined method of limitdential and communal buildings. However,
determination for insufficient insolationunder summer overheat conditions, the issue
zones allows obtaining a graphical image aif sunlight protection of territories, building
area insolation for the year and to implementalls, and structures from excessive insola-
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tion becomes more topical. Especially imporfor residential areas. When tracing pedestrian
tant here becomes the problem of shadingutes, locating children's playgrounds, other
planes and spaces in residential developmespatial elements used by the public, it is nec-
This requirement to arrangement of a conessary to take into account proximity of sur-
tinuous yet variable in time and space singléaces, reflecting or emitting solar radiation.
environment for human existence in the citynder environmental overheat conditions in
though contradictory at first sight, should becombination with low wind speed (still-air
taken into account both at planning organizaconditions), there is a problem of ventilation
tion of residential areas in general and antensification - "wind capture”. Under such
planning, landscape gardening and rehabilconditions, the development planning organi-
tation of its separate functional elementszation should ensure optimal ventilation
Norms and rules for insolation provision atterms for the residential area by rational or-
residential areas primarily concern places diganization of street and pedestrian route ar-
rectly used by the public: children's play-rangement (orientation, profile), observing
grounds; sidewalks and alleys; swimmingoptimal correlation between built-up, paved,
pool locations, gaming facilities, recreationverdured and inundated surfaces. A variety of
benches etc. Normative insolation dose gblanning solutions as well as difference of
separate space elements, as well as timimgtural climatic conditions of cities deter-
and necessary shading area under summmine a necessity to search for optimal insola-
overheat conditions should be determined ition and sun protection pattern for the resi-
accordance with these elements’ functionallential area in each specific case [12].
purpose and operating mode [6, 12, 17]. As noted previously, besides direct sun
rays (insolation), radiation reflected and
emitted by surfaces is of great importance
ACTIVITIES REGULA during planning arrangement of residential
areas. Its role grows during hot season of the
For the purpose of children UV irradiationyear due to high intensity of direct solar ra-
children's playgrounds should be insolatediation. Limited access of sun rays to sur-
during morning hours and in the afternoorfaces and spaces is reached due to corre-
especially during summer overheat, requirgponding use of development elements and
sufficient shading. Therefore, the structure a§mall forms, microrelief, planting, aquatic
such sunscreening facility should create comreas, fountains, special structural devices -
ditions preventing overheat of the body antorizontal sun breakers along facade, vertical
at the same time providing maximum use djlinds, screens, eaves, balconies, preventing
solar energy for medical purposes [10]. Theall surface overheat [12, 18, 19]. Thus, for
said insolation pattern should also determinastance, swimming pools located at maxi-
tree planting procedures along sidewalks deaum insolation area absorb up to 5400
pending on their orientation towards sides dfcal/m2/day, and only about 600 kcal remain
the horizon. In observing the insolation patto increase atmospheric temperature [13]. An
tern standards, subject to provision of surexpedient means to reduce duration and
light protection of a sports ground, located iguantity of house area insolation and de-
a residential development, one should takgease heat on underlying surface becomes
into account hours of its use after studies @eparation of yard space with screens of
work. Usually tree planting is envisaged withwining plants or stripes of high-leafage
regard to ground shading in the afternoororoadleaf trees.
Planting sites and sorts of trees should | Architectural-planning measures of inso-
specified subject to leafage shade projectiolation regulation unite means related to de-
during hot hours [12]. velopment composition on the residential
Nowadays, these factors are especialbuildup general layout, planning of buildings
significant in developing planning solutionsand structures, land improvement. Architec-
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tural-structural measure cover shading ele-
ments of buildings, sun-protective glass-ware
and films, sun-protective stationary and mo4.
bile devices for territories. We may also dis-
tinguish a group of technical means provid-
ing artificial microclimate [10].

CONCLUSIONS

In all terms (sanitary-hygienic, functional-
planning, structural, esthetic, economic) sun-
light protection is an integral and effective
architectural element. In bioclimatic aspects.
of environmental factors important is comfort
of human heat sensation. Vigorous activity of
a man mainly occurs at daytime, so for cit
development it is more expedient to take into
account the nature of bioclimatic conditions,
typical of daytime. The said assessment me-
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COJIHEUHA SI COCTABJISIOILA S
B KOHTEKCTE PET'YJIMPOBAHUS
MUKPOKJIMMATA JXWUJIbIX
TEPPUTOPUI

AHHoTanus. JIeTHUI nieperpeB COBPEMEHHO-
ro Topofa yXy[IIIaeT YCIOBUS TPOXKHWBAaHUSI B
HeM uenoBeka. DopMupoBaHUE KIUMaTa ropoja
paccMaTpuBalOT CETOAHS Ha TPEX CMEXHBIX Mpo-
CTPaHCTBEHHBIX YPOBHSIX: MaKpOKINMaTa Teo-
rpaduyeckoii 30HbI (JIeCOCTENb, MOJIEChE); ME30-
KJIUMAaT OMNpPENEJICHHOT0 pEruoHa WIM MecTa
(Mopckoe moOepexbe, MONMHA PEKH, FOKHBIN

POIIHBIX U TPagOCTPOUTEILHBIX (HakTOpoB (op-
MHUPYETCSI CBOH MHKpPOKJIMMAT, & MUKPOKIIMMA-
TUYECKHE YCIIOBUS MOTYT PETYIHNPOBATHCSA U ap-
XUTEKTYPHO-IIAHUPOBOYHBIMU CpeicTBaMU. J[ist
0aTAHCUPOBKY MUKPOKJIMMATHYECKUX YCIOBHU H
3¢ ()EeKTUBHOTO BO3JCHCTBHS Ha HHCOJISIIHOH-
HbI{, TEMJIOBOM, BJIAXKHOCTHBIA W a’paliOHHBIN
PSXKHMBI COBPEMEHHOTO TOpPOJa, JKEIaTeIbHO
nocTrdb mporoprnund 1:1 MEXITy €ro HCKycCT-
BEHHBIMH U 03€JIEHEHHBIMH MTOBEPXHOCTSIMH.

KaroueBrbie cjioBa: KiuMar, WHCOJSIVS, KU-
Jlasi TEPPUTOPUS], apPXUTEKTYPHO-TUTAHUPOBOYHOE
peryIupoBaHHEe, JKOJOTHYECKH Oe3z0aphepHas
cpexa.

142



