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Pedepar:

1. Incepranifina po60Ta IPUCBAYEHA BUPIIIEHHIO 33/1a4i 3a1106iraHH 3aTOIJIEHb MiCbKUX TEPUTOPIH 3
BUKOPUCTAaHHSAM TEXHOJIOTII «3€JIEHNX» KOHCTPYKIIM, 10 € BKpPall aKTyaJbHMM B YMOBAaX CbOTOJI€HHS J1 YKpaiHU
Ta CBITY, 30Kpema J1Jisl IOBO€HHO] BiiOy 0B iHPPaCTPYKTypH Ta OyAiBesbHUX 00'eKTiB. AHAI3 JliTepaTypHUX
IpKepeJ 10Ka3aB, 0 «3eJ1eHi KOHCTPYKIi» € IepCleKTUBHOIO TEXHOJIOTIEI0 YIIPaBJIiHHS AOUIOBUMU CTOKamu. Ha
MifCcTaBi IPOBENEHOr0 aHai3y CTBOPEHO KOHLIEMLiI0 TPUPOISHOrO YIIPaBiHHS JOIOBUMHU CTOKaMU Ha
ypb6aHizoBaHux TepuTopisx. Konueniiis Bu3Havae Mmiciie KOXXKHOTO eJIeMEHTa, 110 6epe y4acTb y 36MpaHHi Ta
3aTpUMaHHi fomoBoi Bogu. [In1st eeKTUBHOTO 3MEHIIEHHS TOTOKIB MIOII0BOI BOAY AOCIIIKEHO TPYU MOJiei
«3eJsieHoi nokpisii» ZinCo pisHux cucrem. «CenymHunii kunum» Florafrain FD25, «3anamsi TpaBu» Florafrain FD40
ta «Cap Ha gaxy» Florafrain FD60 nometo 1 m2. [lepuia Mogess mokasasia HalByIIe IPONyCcKaHHs Boau — 1,63
om® /noby. Jlpyra Mojiesb Halikpaiie 3aTpumye Boay — 0,62 nm® /no6y. Tomy BOHa pEKOMEHAYETHCS 1J1s1 YIIPaBJIiHHS



IOLOBMMH BOAAMM. [17151 TOBTOPHOT'O BUKOPUCTAHHS NOLMIOBUX CTOKIB 3 «3€JIEHOI» ITOKPiBJIi BUKOHAHO HATYpPHI
IOCJIIKeHHSI CTOKIB 3 3eJIeHOi Ta Heo3eJIeHeHOI TOKPIBJIi XXUTIOBOro KomIiekcy «Pecny6iikay. 3a Bcima
MMOKa3HUKaMU BOJIa 3 «3eJIeHOI MMOKPiBJIi» BiANOBinae cTaHgapTam [ijist MUTHOI Boau. Iyt 6e3nocepeqHbOro
MIBUJIKOTO i piBHOMiIpPHOTO 30UpaHHS [IOI0BOi BOAY 3 MTPOIHMX YaCTUH JOPIT 3 MOJAJIBIIUM ii OUNIIEeHHAM
PO3pO6JIEHO iHHOBAlIifiHY CHCTEMY 3€JIEHOTO KaHaiy. Moro mapu — napkysanbHa pemitka ®EM, me6eHeBo-nimaHna
cymin (IITIC) ¢ppakuii 0-5 MM, nicok apibHO3epHUCTHI TpupoaHuii 0 = 1,63 /M3, mebinp Pppakuii 10-20 Mmm, Tpyba
[1BX npenaxHa nepgoposana ¢ 100-200. EkcnepuMeHTasbHi JOCTiIKEHHS KaHaly BUKOHAHO HIJIIXOM MTPOJIMBAHHS
CHCTEMMU BOJOIO 3 PO3PaXyHKy 8 IM* Ha MOroHHUN MeTp. [1pu BunuBaHHI Bogy 3a 10 ¢ piBeHb Bogy gocAr nuue 30
MM. JJociau nokasany, mo Ui 8 ;M3 BOAYM Ha IOTOHHUY METP KaHaJl IPOIyCcKae 3a 4 XB. [Ipy pexxumi onafiis M.
Kuesa 3a 2021-2022 p. noKka3HUK e(peKTUBHOCTI KaHaJly CTAaHOBUTD 2,7...4,33. [lns [1oBiTPOPIOTCHKOTO MPOCIIEKTY M.
Kunesa o6'em nomy 1,28 MM /XB GyJi€ IOTTIMHYTO KaHalaMu 3 060X OOKiB NPOi3HUX YaCTMHU MEHIIE HiX 3a 39 c.
«3eJieHi» Micus AJ1s IapKyBaHHS MAOTh 3HAYHUM IIOTEHLiaJl [TOIJIMHAHHS [OLIOBOI BOJIY, & KPIM TOT0, 3HVKEHHS
TeMIlepaTypu — 60poTboU 3 e(PeKTOM TEIJIOBOr0 OCTPOBA. 3arasibHa niomua oQiliiiHo BU3HAHUX Miclb 1J1s
napkyBaHHs KueBa csrae 215 925 M2, 3arajsibHe IOTJIMHAHHS BOJOY LIMMU IIaPKOMICLSIMU CTAaHOBUTD 6677 M3 oI 0BOi
BOJM, SIKa HA CbOTOJIHI HABAaHTaXye MiCbKy 3/IMBOBY KaHasli3awjiloo. [IpakTUYHe 3aCTOCyBaHHS PO3POOJIEHUX PilllEHb
[I0OKa3aHO Ha IPUKJIaZi MPOEKTY «3esieHO0i» MOoKpiBJi miometo 350 M? Ha roJIoBHOMY Kop1yci KuiBcbkoro
HallijOHaJIbHOTO YHIBEPCUTETY OYAiBHULTBA i apXiTeKTypu. bysio npoaHanizyeMo KisnbKicTb onanis B M. Kuis 3a 2022
p. MakcumasnpHui 06'eM OB y TEIJINM Nlepiof, poKy 63,1 MM y BepecHi. [IpuiiHATO cucTeMy «3anauiHi TpaBu» Bif
komnaHii Zin-Co 3i crenianpHO nifibpaHuM 115l 1bOrO HA60PY POCIIMH, BOJIOTOYTPUMYBAJIbHUMU MaTaMU i
IpeHaxkHMMU eslemeHTamu Tuny Floradrain® FD40. [Tnomi 3esieHux 30H 250 M2, 1110 yTPUMYIOTbh BOJY, Ta IJIOLI
nimoxigHux 30H 100 M? 3 BOLONPOIYCKHUM ITOKPUTTSM, 3BiIKM BOJA BiBOOUTLCS. [Ipy MakCcMMaslbHil 371MBi 3a
BizicyTHOCTI HakonnueHHs Boau 10 % ii He Gyze yrpUMaHO i OTpanuTh y AOLIOBY KaHasizaliio. [TpornonyeTbCs 1Ba
BapiaHTH: CTBOPUTH 0OOPOTHE IIOHAIHOPMOBE OJIMBaHHS. [Ipy LIbOMY BOZIa 3HOBY IIPOXOIUTHUME CYOCTpAT i KOpeHi
POCIMH, 110 Ma€ OYUCTHUTH ii Bifl, MiIKpOOPraHi3MiB i yTBOPEHUX XiMiYHMX 3a0PYAHIOBAYIB i TPOJOBXKUTbL CTPOK
30epiranHs B 6aky. Lle norpebyBaTume HACOCIB. [HIIOO CTpaTerielo € BAKOPUCTAHHS BOAM [1JIsl TyaJleTiB Ha HKIUX
NIOBEPXax, 10 J03BOJIsIE CKOPUCTATUCS TiAPOCTAaTUYHUM TUCKOM [1J11 CAMOIUIAHY. JBa yHiTa31 COPO>XKHIOKITb 6aK
3a 10,4 mo6u. OcKinbKY CTPOK 30€epiraHHs BOAU B 6aKy 6e3 MoripieHHs ii IKoCTi cTaHOBUTSH 14 11i6, Take pilleHHs €
0OIpyHTOBAaHMUM. TaKoX [IPAaKTAYHE 3aCTOCYBAHHS Pe3yJbTaTiB AOCIIIPKEHb [I0Ka3aHO HA MIPUKJIAJi IPOEKT 3
BCTAQHOBJICHHSIM aKyMYJIIOIOYMX 6aKiB /1J1s1 HAKONIMYEHHS OLIOBOI BOAM 3 MOKPIBJIi y MPUMIIIEHHSIX MiABaJIbHOTO
MOBepXy 6araTOKBAPTUPHOTO GY/IMHKY B XKUTIOBOMY Komruiekci «DANTHA TAYH» B Kuesi 3 MeTOI0 iepeBeieHHs
[IOJIMBAJIBHOT'O BOJOIIPOBOlY HA BTOPUHHE IPKEPEJIO — CTIYHI BOAM 3 «3€JIEHOI» ITOKPiBJIi. [IpoaHanizoBaHO
TIOKAa3HUKY BOJOJIYMIIbHUX BY3JIiB CCTEMHU MOJIUBY KUTIIOBOTO KoMIuiekcy «DANTHA TAYH» B m. Kuis 3a nepiog
04.2022 p. 5o 09.2022p. Ta NOPIiBHSHO 3 KiJIbKICTIO OMafiB 33 aHAJIOTIYHUI NIepiof AJ1s1 pO3PaxyHKy 06'eMy Ta
KiJIbKOCTi HaKOIIMYYBaJIbHUX 0aKiB (aKyMYJIIOIOUMX pe3epByapiB) sIKi HEOOXiJHi 1711 TOKPUTTs OTpeb y BoAi
cucremu. [1okasaHo, 110 Ha Nepuly Yepry OyAiBHUIITBA 3arajabHOIO MJI0Eel0 NOKPiBii 4208 M? [OCTaTHbBO
BCTAHOBUTU 8 6aKiB 1o 6 M. PO3p006JIEHO CUCTEMY ITOJIUBAJIBHOTO BOAONPOBOAY 3 KMBJIEHHSIM Bifl
HAKOIMNYyBaJIbHUX 0aKiB Ta LIEHTPAJbHOTO BOJOIIOCTAYaHHS 3 IIpiopuTeToM 3a 6akamu. [IOpiBHSHHS 3 IOKa3aMu
JIIYMJIbHYKA T10Ka3aJ10 MOKJIMBICTD 3a0maauTu A0 90 %, BUTpaT Ha BUKOPUCTAHHS LIEHTPAJIi30BaHOTO

BOOOIIOCTAYaHHSI.

2. The dissertation is dedicated to solve the problem of preventing flooding of urban areas using the technology of
"green" structures, which is extremely relevant in today’s conditions for Ukraine and the world, in particular for

the post-war reconstruction of infrastructure and construction objects. The analysis of literary sources showed
that "green constructions" are a promising technology for rainwater management. On the basis of the conducted
analysis, the concept of natural management of rainwater run-off in urbanized areas was created. The concept
defines the location of each element involved in the collection and retention of rainwater. In order to effectively
reduce rainwater flows, three models of ZinCo "green roof" of different systems were investigated. "Sedum Carpet"
Florafrain FD25, "Scented Herbs" Florafrain FD40 and "Roof Garden" Florafrain FD60 with an area of ool m2. The first
model showed the fastest water flow - 1.63 dm?/day. The second model retains water the best - 0.62 dm?/day.



Therefore, it is recommended for rainwater management. For the reuse of rainwater run-off from the "green" roof,
field studies of run-off from the green and ungreened roofs of the residential complex "Respublika” were
performed. By all indicators, the water from the "green roof” meets the standards for drinking water. An innovative
system of the green channel has been developed for direct, fast and uniform collection of rainwater from roadways
with subsequent cleaning. Its layers are a FEM parking grid, crushed stone-sand mixture fraction 0-5 mm, fine-
grained natural sand o = 1.63 t/m3, crushed stone fraction 10-20 mm, perforated PVC drainage pipe 8100-200.
Experimental studies of the channel were performed by pouring the system with water at the rate of 8 dm? per
linear meter. When pouring water in 10 seconds, the water level reached only 30 mm. Experiments have shown
that the channel passes these 8 dm? of water per linear meter in 4 minutes. With the rainfall regime of the city of
Kyiv for 2021-2022, the efficiency index of the channel is 2.7...4.33. For Povitroflotskiy Avenue in Kyiv, a volume of
rain of 1.28 mm /min will be absorbed by channels on both sides of the roadway in less than 39 seconds. "Green"
parking spaces have a significant potential for absorbing rainwater, and in addition, reducing the temperature -
combating the heat island effect. The total area of ooofficially recognized parking spaces in Kyiv reaches 215 925 m?.
The total absorption of water by these parking spaces is 6,677 m? of rainwater, which currently loads the city's
storm sewerage. The practical application of the developed solutions is shown on the example of the "green" roof
project with an area of o350 m? on the main building of the Kyiv National University of Construction and
Architecture. We analysed the amount of precipitation in the city of Kyiv for 2022. The maximum amount of
precipitation in the warm period of the year is 63.1 mm in September. The “Fragrant Herbs” system by the Zin-Co
company was adopted with a specially selected set of plants, moisture-retaining mats and drainage elements
Floradrain® FD40. Areas of green zones of 250 m?, which retain water, and areas of pedestrian areas of 100 m?
with a permeable coating, from where water is diverted. At maximum rainfall, in the absence of water
accumulation, 10 % of it will not be retained and will enter the storm sewerage. Two options are offered: create
reversible overtime watering. At the same time, the water will again pass through the substrate and plant roots,
which should clean it of microorganisms and formed chemical pollutants and extend the storage period in the
tank. This will require pumps. Another strategy is to use water for toilets on lower floors, which allows taking
advantage of hydrostatic pressure for self-flow. Two toilets empty the tank in 10.4 days. Since the term of storage
of water in the tank without deterioration of its quality is 14 days, such a decision is justified. Also, the practical
application of the research results is shown on the example of a project with the installation of storage tanks for
the accumulation of rainwater from the roof in the basement of an apartment building in the "Faina Taun"
residential complex in Kyiv with the aim of transferring the irrigation water supply to a secondary source -
wastewater from the "green" roof . It is shown that for the first stage of construction with a total roof area of no04208
m?, it's enough to install 8 tanks of 6 m®. A system of irrigation water supply with power from storage tanks and
central water supply with priority by tanks has been developed. A comparison with the readings of the meter
showed the possibility of saving up to 90 % of the costs of using centralized water supply.
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Kopg 3a €IPIIOY: 01132330

Micue3Haxoo KeHHS: npocrnekt Jllo6omupa I'yzapa, 6ya. 1, Kuis, 03058, Ykpaina
dopma ByracHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Tpoxumenko 'anna I'puropisna

2. Ganna Trokhymenko



KBasigikamis: n. 1. u., npodecop, 21.06.01
InenTudikarop ORCID ID: 0000-0002-0835-3551

JoparkoBa iHpopmanist: https://www.scopus.com/authid /detail.uri?authorld=57192818654;
https: / /www.webofscience.com /wos /author /record /C-6443-2018;
https://scholar.google.com /citations?user=fnXJ_9IAAAA]J

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanionanbHuii yHiBepcUTeT KopabeGyyBaHHs iMeHi

anmMipana Makaposa

Kopg 3a €IPIIOY: 02066753

Micue3HaxoaKeHHS: npocnekt ['epoiB Ykpainny, 6yg. 9, Mukonais, MukosaiBcbkuit p-H., 54007, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Bacunenko Jlecs OnekciiBHa

2. Lesya Vasilenko

KBasigikanis: . . u., gor., 05.23.04
InenTudgikarop ORCID ID: 0000-0003-4201-5481

JoparkoBa iHdpopmanist: https://www.scopus.com /authid /detail.uri?authorld=57485867100;
https:/ /scholar.google.com /citations?user=0-_fqYKAAAAJ

IToBHE HafIMeHYBaHHH IOpl»I,ILI/I‘IHOi 0COOM: KuiBChKUIl HALIIOHAIbHUI yHiBepcuTeT Oy[iBHULITBA i

apxiTekTypu

Kopg 3a €IPIIOY: 02070909

Micue3HaxoaKeHHS: npocrekT [lositpodaorcekuii, 6ya. 31, Kuis, 03037, YkpaiHa
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

Inentudikarop ROR:

BaacHe IlpizBume Im's I1o-6aThKOBI:
1. KpuBomas TeTsHa [BaHiBHa

2. Tetiana I. Kryvomaz
KBasigikanis: 1.1.1., npodecop, 21.06.01
InenTudgikarop ORCID ID: 0000-0001-7426-8745

JoparkoBa iHdopmanist: https://www.scopus.com/authid /detail.uri?authorld=55627401800;
https: / /www.webofscience.com /wos /author /record /1965926;
https:/ /scholar.google.com /citations?user=b9xbiNIAAAAJ



IIoBHe HaflMeHYBaHHﬂ IOpI/I,uH‘{HOi 0COOM: KuiBChKuil HALLiOHAIbHUIA yHiBEepCUTET OY[iBHUIITBA i

apxiTekTypu

Kopg 3a €IPIIOY: 02070909

Micue3HaxoaKeHHS: npocnekT [TosiTpodnorcbkuit, 6ya. 31, Kuis, 03037, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

TOJIOBH pajgu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 pEeECTpallil0o HAyKOBOIi

OisIJIBHOCTI

Illamancekuii Cepriit Mocunosuy

[llamancekuit Cepriit locunosud

I'nymenko Poman OsiekcangpoBud

VKpIHTEI

Opuenko Tetsana AHaTosiiBHa



