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THE FONTAINS THROUGH THE LENS OF GREEN CONSTRUCTION SUSTAINABLE
DEVELOPMENT

O.G. Tserkovnal, A.O. Voronina?

"National Aviation University o.g.tserkovna@gmail.com
2Odessa State Academy of Civil Engineering and Architecture anay3471@gmail.com

The environmental degradation increases in Ukraine and European countries.

According to the study of Bezlyubchenko O. et al. (2011), all the factors affecting the
environment status are divided into two groups - natural and anthropogenic. The natural factors are
out of control and affect the environment regardless of it (climate, terrain, reservoirs, vegetation,
etc.). The anthropogenic factors are completely controllable and depend on the urban environment
(development density, transport system, nature of industry, public services and amenities level,
etc.). The undertaken study made it possible to identify the main factors that deteriorate the
environment in settlements of Ukraine and the settlements of other European countries with similar
climate conditions:

- natural factors - negative manifestations of the climate change;

- anthropogenic factors - pollution by urban acoustics noise; air pollution; threats of
the spread of diseases borne by water the quality of which ceases to meet the current sanitary
standards.

It is proposed to consider the construction of new fountains and the modernization of
existing fountains as measures the sound organization of which will ensure the sustainable
development of green construction.

Analysis of studies on strategies of the environment adaptation to the negative
manifestations of climate changes (Didukh Y., 2009; Mirzaei P. & Haghighat F., 2010; Kleerekoper
L. et al., 2012; Kryvoruchenko Z., 2014; Shevchenko O. et al.. 2014; Ivanova S., 2016; Prikhodko
M.. 2014; Radomskaya M. & Yurkiv M., 2016; Guseva K., 2018), studies on the effects of water
reservoirs on the environment (Robitu M. et al., 2006; Setaih K. et al., 2013; Steeneveld G. et al.,
2014; Taheri F., 2015; Xue F. et al., 2015; Syafii N. et al., 2016; Yang L. et al., 2016; Jin H. et al.,
2017) and studies on environmental noise (acoustics) management strategies (Nikolov N. &
Kovachev A, 2009; You J. et al., 2010; De Coensel B. et al., 2010; Pheasant R. et al., 2010; Brown
A., 2012; Hong J. & Jeon J., 2013; Yong Jeon J. et al., 2013; Galbrun L. & Ali T., 2013; Radsten
Ekman M. et al., 2013) demonstrated that the environment status can be restored, thus ensuring a
sustainable development of green construction by sound use of the fountains and green areas, taking
into account the planning decisions of the settlement (development density and number of storeys in
the buildings, the distance of flows - transport, rail, air, etc.).

According to the analysis of the legal framework, the fountains are elements of the
settlement improvement system (SI). Following the studies of Bezlyubchenko O. et al. (2011),
Ignatenko A. (2016), Chemakina O. and Ageyeva G. (2017), the essence of the improvement
element is:

- economic, environmental and social purpose; rational use of available resources;
protection, defense and improvement of the environment; meeting the needs of society; formation
and maintenance of sanitary and epidemiological well-being of the environment.

According to the conducted studies (Tserkovna O., 2018, 2019; Tserkovna O. and
Voronina A., 2019) and analysis of scientific studies on strategies of the environment adaptation to
the negative manifestations of climate changes; effect of water reservoirs on the environment;
environmental noise (acoustics) management strategies, the specialization and concept of modern
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fountains as elements of the SI system are identified: restoration of urban environment ecology. The
main objectives of the facilities (microclimate formation, comfort improvement; adaptation of the
urban environment to the negative effects of climate changes) are interrelated and aimed at
achieving a global goal: increase in the duration of use of the settlement open territories intended
for different types of social, recreational and communication activities of the consumers. By
integrating fountains into green construction, we will create systems that can solve a set of practical
tasks that ensure the sustainable development:

- The fountains located in the artificial and natural water reservoirs will increase the
surface area of water evaporation, which will significantly effect on the state of the environment,
resulting in its passive cooling.

- The use of treated sewage from water evacuation engineering systems and their reuse
will provide an alternative source for water supply of fountains, which is non-water resource of the
country, thereby compensating the loss of water for evaporation. The close placement of an
alternative source of water will reduce the energy costs of water transportation from the source and
will save the country's water resources.

- In case of improvement of green areas with porous surfaces, the fountains will ensure
the natural return of water to aquifers; reduce heat load on green areas; provide moisturization of
the topsoil during the dry and hot summer.

- Well-grounded organization of the fountains’ operation contributes to the savings on
cooling (conditioning) of buildings located at a certain distance, increases the moisturization of the
atmospheric air, which reduces the level of its pollution.

- The acoustic qualities of the fountains enhance the natural feeling of the environment
and improve its sound quality.

- The water treatment technologies will ensure the quality of water in the engineering
of fountains in accordance with current sanitary standards.

A well-grounded arrangement of the fountains will create sustainable, cost-effective and
energy-efficient systems in the urban environment, with the use of available resources.

The impact of fountains on the urban environment and the sustainable development of
green construction is formed by water, its properties and movement. Knowledge of physical
properties of water such as evaporation, heat capacity, solubility (water as solvent), acoustics, and
reflectivity makes it possible to control the hydrophysical processes occurring during the operation
of the fountains:

- Heat and mass transfer, a process that occurs in direct contact of free water surface
with atmospheric air.

- Absorption of greenhouse gases from atmospheric air, a process that results from the
dissolution of a mixture of gases in water.

- Wet dust extraction, a process that occurs as a result of moisturization of the saw
surfaces.

- Changes in the sound of environmental acoustics, a process that results from the
acoustic vibrations generating water movement.

- Water treatment or water “conditioning”, the process of water “withdrawal” from
substances with concentration breaching the maximum permissible standards.

Organized management of hydrophysical processes occurring in the course of operation of
the facilities will enable to form the environment state and ensure sustainable development of green
construction.

As a result of the conducted study we can conclude: the fountains are structures sound
organization of which minimizes the influence of natural and anthropogenic factors that deteriorate
the environment of the settlements of Ukraine and other European countries with similar climate
conditions. In addition, the study demonstrated that sound construction of new fountains and
modernization of existing fountains is promising and priority means that will improve the
environment state and ensure sustainable development of green construction. According to the
theory of Christopher Day, the fountains with well-founded organization can be safely called
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Sustainable Architecture or “Healthy Architecture” that restores the environment and ensures
sustainable development of the green construction.

PEAJIM3ALIMA KOHIEITINH «3EJIEHOI'O» CTPOUTEJIbCTBA B BEJIAPYCHU
C.H. Baurosa!, T.M. Taneesa?, H.E. Kypasckas®

"2Morunesckuii rocy1apcTBeHHBII YHHBEPCUTET MPonoBobcTeus (Pecybmuka benapycs)
3KueBckuil HAIIMOHANLHBINA YHHBEPCUTET CTPOUTENLCTBA U APXUTEKTYphl nzhur@ua.fm

OfHMM U3 TOPUOPUTETHBIX HAIPABJIEHUN Ppa3BUTHS <«3ENEHON» DSKOHOMHUKHU SIBJISIETCS
peanu3anysi KOHLENINHA yMHBIX» TOPOZIOB, PA3BUTHE CTPOUTENBCTBA SHEPTro3(P(HEKTUBHBIX JKHUITBIX
JOMOB U TIOBBIIIEHHE 3HEProdP(PEeKTHBHOCTH KWIMIMHOTO (GoHAa. «YMHBIH» Tropog — 3TO
KOHLICTILUST HMHTErpauuyd HH)OPMAIMOHHBIX M KOMMYyHHMKaUMOHHbIX TexHojormid (MKT) nus
yIPaBJICHUS TOPOICKUMU CITY>KOaMU U CHCTEMAaMHU: HAIIPUMeED, TPAHCIIOPTOM M 3JIEKTPOCTAHLUSAMH,
CHUCTEMOW BONOCHAOKEHUS W YNPaBJIEHUS OTXOAAMH, IPABOOXPAHUTEIbHBIMH OpraHaMH U
OonpHunamMu. [TaBHOE OTIMYME «YyMHOTO» ropoja OT OOBIMHOIO 3aKJIIOYAaeTCsl B XapakTepe
B3aMMOOTHOIICHHI ¢ TopoxkaHamu. B oObraHOM ropone ycnyru Ha ocHoBe UKT He MoryT Tak ke
ruOKO pearupoBaTh HA HM3MEHEHHs] SKOHOMHUYECKHX, KYJbTYPHBIX M COLHMAJbHBIX YCIOBHH, Kak
yCIYyrd B «yMHOM». TakuM 0Opa3oM, «yMHBII» TOpoOJ, MNPEeKIe BCEro, OPUEHTUPOBAH Ha
yIy4lLIeHHE Ka4eCTBA KU3HU IPakaH C MOMOIIBI0 COBPEMEHHBIX TEXHOJIOTHI, & TOTOMY «YMHBIE)
70Ma — HEOTheMJIeMasi COCTABJISIIOLIAsI CUCTEMBL. B HacTosimee Bpemsi BO BCEM MHUpPe HaOJ0aeTcs
TEH/CHIUSI CTPOMTEIBCTBA «3EJEHBIX» 3HaHMH — MAaKCUMaJIbHO KOM(OPTHBIX, O€30MacHBIX,
SKOJIOTMYECKUX. B MIUPOKOM CMBICIE€ KOHLENUUs CTPOUTENbCTBA  «3€JICHBIX»  3AaHUI
NOJPa3yMeBaeT MPOEKTUPOBAHHUE, CTPOUTEIBCTBO, IKCIUTYATAIMIO, OOCIYKUBAHUE U YTHIIU3ALHIO
BCEX MaTEpPHAJIOB B KOHIIE CPOKA MX CIIY>KOBI, KOTOpbIe 00ecneunBaroT 0€30MacHOCTb IS 310POBBS
JIOJEH, MOBBILIEHUE NMPOU3BOAUTENBHOCTH TPYAA, Pa3yMHOE MCIOJb30BaHUE NPUPOIHBIX PECYPCOB
U YMEHBUIEHHWE BO3JEHCTBUS Ha OKPYKAKOINYI0 cpeny. Jpyrumu cioBaMu, KaKIbIH 3Tan IpH
«3€JIEHOM» CTPOHUTEIIBCTBE BBIMOJHSAETCS] B COOTBETCTBUHN C HKOJIOTHIECKOH 11eJIeCO00pa3HOCTHIO.

Hnes «3eneHOro» CTPOUTENBCTBA HUMEET MHOXKECTBO MPEUMYLIECTB IJIs1 OKPY’KAKOLIEH
cpenbl, OarococTostHUsA O0IIECTBA U 3[JOPOBbsI KAKAOTO OTAEIBHOrO uesnoBeka. Ee moBcemecTHOE
BHEJIPEHHE CIIOCOOHO pemuTh psii MIo0anbHBIX NpoOJeM, TAaKUX Kak H3MEHEHHE KJIMMaTa M
HEXBATKy PECypPCOB. DKCIUTyaTallsi SKOJIOTHYECKUX 3aHUN Ooyiee BBITOJHA U C SKOHOMHUYECKOH
TOUKH 3PEHHS. 5TO IMO3BOJSIET 3HAYMTENBHO YMEHBIIHNThH 3aTPaThl HA BOJOCHAOKEHHE, TEIUIo- U
3JIEKTPO3HEPTHIO.

B benapycu ectb BCe MNPEANOCBUIKM Il YCIEUIHOIO PAa3BUTHUS 3TOrO HANPABIECHUS
Konnenuus «3e1eH0ro» CTpOUTENLCTBA.

BO3MOXXHOCTH «3€JIEHOrO» CTPOUTENBLCTBA B benapycu MOKa3bIBaKOT 3KOJOTHYECKHE
nepesan Jlpyknas u Crapeii Jlemens. 3gech ObUTHM TOCTPOEHBI pecypcocOeperaromue u
SKOJIOTUYECKH Oe30macHble 1O0Ma Il IEPECeNIeHLeB W3 4YepHOOBUTbCKONW 30HBL (CHOBHBIMU
CTPOMTENBHBIMH MaTepuajlaMu ObUIM COJOMa U TJMHAa. Bo3BemeHue Takux OOMOB OOXOAMTCS
HAMHOTO JelLIeBye, OHU O€30MacHbI Il OKPYKAIOIEH Cpeapl U OrHEyCTOHYMBBI, B HUX TEIUIO U
komboptHo. ITlokanyid, TrJIaBHBIA HEIOCTATOK TAaKUX CTPOSHWH — HU3Kas BJAro- u
MOPO30CTONKOCTb, HO €r0 MOKHO JIETKO YCTPAHUTh JONOJHUTEIBbHON BHELIHEHN 3aLIUTOMN.

PecypcocbeperkeHue, OOMH M3 TIJIABHBIX BOIPOCOB «3EJIEHOTO» CTPOUTENBCTBA,
NPUOPUTETHOE HAmpaBieHHe OeNopyCcCKOW 3HepreTMKku. MUHHCTEPCTBO apXUTEKTyphl U
crpoutenbcTBa PecniyOnnku bemapych yke He MepBbI rofl 3aHUMAETCs BHEIPEHHEM B IPOLIECC
coopykeHust 3maHuil sHeprospexktuBHbIx TexHOJormid. C 2014 r. BEmOMCTBO peryiIupyer
OTE€YECTBEHHYI0 HOPMATHBHO-TEXHHUYECKYIO 0a3y, YTOOBI OHa COOTBETCTBOBAJA XOPOLIO
3apEKOMEHIOBABIINM ceOst eBPONEHCKIM CTaHIapTaM.
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KUIBCbKNIA HaLliOHa/IbHWU Kadenpa oxopoHu npaui
YHIBepcuTeT OyaiBHULUTBA Ta HaBKOJINLLHBLOIO
| apXITEKTYpPU cepeposua



