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Pedepat/anoranis:

1. Y nepuioMy po3piini mpoaHasi3oBaHO CyyacHi Iiaxony o 3a6e3nedeHHsl HaceeHHs IMTHOIO BOJOI0 B YMOBax
BiZICYyTHOCTI LIEHTPasi30BaHOr0 BOJOIIOCTa4YaHHS, MDKHAPOJHI Ta HalliOHaJIbHI BUMOTHY [I0 MiHIMasILHOTO
BOJ03a0€3IeUYeHHs] HaCeJIeHHS B HAaJ3BUYalHUX CUTYallisiX, @ TAKOXK CBIiTOBY MPAaKTUKY 3aCTOCYBaHHS
IeLleHTPaJli30BaHMX i MOBITIBHUX CUCTEM OYMIIEHHS BOIU. Y3araabHeHO Ki1acu(ikalio nepecyBHUX KOMILJIEKCIB
3a00py i OYMIIEHHS BOAY Ta BUBHAYEHO BUMOTH 0 iX aBTOHOMHOCTI, TPQHCIIOPTabeIbHOCTi, PEMOHTOIPUAATHOCTI,
TEXHOJIOTIYHOI 6araTo6ap'€pHOCTI, IIBUIKOTO PO3TOPTAHHS i I0JIbOBOTO KOHTPOJIIO SIKOCTi BOAU. Y IPyroMy po3miii
BUKOHAHO aHaJli3 MOXKJIMBUX JI)KEPeJI i TUIIB 3a6pyIHEHHS BOAM B YMOBaxX HAJ3BUYAMHUX CUTYAlill Ta BOEHHUX il

CdopmoBaHO pusuK-TIpodisb AxKepesia BOAU, SIKUM BUKOPUCTAHO K OCHOBY I1J1s1 BUOOPY pPe>KUMY pOOOTH



[IepeCyBHOTO KOMILIEKCY. PO3po6yieHO 6araTopeskuMHY TEXHOJIOTIYHY CXeMY I1IePECyBHOTO KOMILIIEKCY 3a60py i
OUUIIEHHS BOAM, 110 [TIOEHYE MoNlepelHE MeXaHiuHe OUUIIeHHS], peareHTHy 00poOKy, HamipHy QinbTpaliio,
copOliliHe OYNIIEeHHs, 3He3aPaXKEHHS Ta, 32 HEOOXiHOCTI, MeMOpaHHU1 6JI0K 3BOPOTHOI'O OCMOCY. 3alIpOIIOHOBAHO
aJITOPUTM BUOOPY PEXXUMY POOOTH KOMILJIEKCY 3aJI€XKHO Bif SIKOCTi BUXiHOI BOAY Ta PU3UK- NPO(IJIIO AKepea, 1o
I03BOJISIE€ 320€3MeYNTH aJlalTallil0 TEXHOJIOTIYHOI CXeMHU 10 Pi3HUX YMOB eKCIUTyaTalii KOMIIEKCy 6e3
IOYKOMILJIEKTYBaHHS JOJIaTKOBUM TEXHOJIOTIYHUM O06JIalHaHHIM. 3a pe3ysibTaTaMU [10JIbOBOI anpobariii
TEXHOJIOTIYHUX CXEM Ha BOJIi Pi3HOT'O TUIly BUKOHAHO OLiHIOBaHHSI JIOKQJIbHOI Ta KyMYJISITUBHOI €(PEKTUBHOCTI
OUNIIEHHS Ha OKPEMUX TEXHOJIOTIYHUX CTafisfax. Po3pob6yeHo cTaniliny po3paxyHKOBO-CTATUCTUIHY MOJIEJIb
ePeKTUBHOCTI TEXHOJIOTIYHUX 6ap’epiB IepecyBHOro KOMILJIEKCY Ta il IporpaMHy peasizauiio. Mozesb jae 3Mory
OlIiHIOBaTU €(EKTUBHICTb OKPEMUX CTaill OUMIIEHHS, IPOrHO3YBATH SIKiCTh BOJHU MicJsl 06POOKY, BUKOHYBATH
KaJliOpyBaHHS 32 €KCIIEPUMEHTAIbHYMY JaHVMU Ta BU3HAYATH MEXi FrapaHTOBaHOI POOOTU YCTAaHOBKU. Y TPETbOMY
PO31iii 06rPyHTOBAaHO KOHCTPYKTHBHE pillleHHS TOCIIiAHOrO 3pa3Ka IepecyBHOro KOMIIEKCY Ha 6a3i mpuyerna-
dyprona. BusHaueHo onTUMasbHi TUIIOPO3MIpH Ta KOMIIOHYBaHHS 061afHaHH. OOIPYHTOBAaHO MO>KJIMBICTh
POOOTH KOMILJIEKCY BIIPOZAOBXK POKY, 30KpeMa 32 paxyHOK pO3MillleHHs 00J1aJHaHHS B YTEIJIEHOMY (PyproHi i3
3aCTOCYBaHHSIM aBTOHOMHOTO €JIeKTPOXKUBJIEHHSL. OGIPYHTOBAHO MTPOAYKTUBHICTD Ta PEKUM POOOTH KOMILJIEKCY.
[TinTBEpa>KEHO TPUIATHICTD MPUMHATOI KOMITOHOBKY [J1S1 IIBUIKOTO PO3rOPTAHHS, POOOTU 3 Pi3HUMU JIKEPeJlaMUu
BOJIM, IOJIa4i OUUIIEHOI BOJY Y BOJOBO3U 200 6€3110CEPEIHbOT0 PO3JIMBY B Tapy CIIOKKBayviB. Y 4€TBEPTOMY PO3isi
PO3p0o6J1eHO reoiH(OpMaLifiHy MOJeJIb IJIAHYBAaHHS 3aCTOCYBaHHS [1€PECYBHUX KOMILJIEKCIB y CKIai
IeLleHTPasli30BaHoOi CUCTeMHU BoJo3abesnedeHHs HaceseHHsI. CHOpMyIbOBaHO 33ja4i BUBHAUEHHS TOCTYITHUX
I)KepeJsl BoJy, pO3MillleHHs ITYHKTiB po3zadi, BU6opy 3aco6iB MirOTOBKY BOJM Ta JIOTiCTUYHOTO IJIaHYBaHHS ii
nifBo3y. 3alpONOHOBAHO CTPYKTYPY BUXITHUX JaHUX AJI1s1 MOJeJli, 1110 BKJII0Yae IPOCTOPOBI 1aHi, iHpopmaliito mpo
SKATJIOBY 3a0yA0BY, YUCEJbHICTh HACEIEHHS, TIOTEHIilIHI MYHKTU po37adi, A>Kepesia BOAY, TPAaHCIIOPTHI MapIIpyTu
Ta HasIBHI €JIEeMEHTU pe3epBHOr0 Boi03abe3nedeHHs. Po3p0o6ieHo aJropuTM BU3HAYEHHS 30H 00CIyTOBYBAHHS
IIYHKTIiB PO37a4i BOJIM Ta pO3paxyHKy J060Boi NOTpebu HacesieHHs y IUTHIN BoAi. ['eoindopMaliiiHa Mozesb
3abesnevye nepexiy, BiJl IPOCTOPOBOro PO3IOiNy HACEJIEHHS [0 iHXKEeHEePHUX [TI0Ka3HUKIB: 0OOBOI MOTpebH Yy BO|,
HaBaHTa)Ke€HHSI Ha ITyHKTU PO37adi, HEOOXiAHOI KiZIbKOCTi IepeCyBHUX KOMILJIEKCiB, HAKOIINIYBaJIbHIUX EMHOCTEN,
BOZIOBO3iB i TpaHCIIOPTHUX peliciB. ClieHapHY anpoballito Mozesi BUKOHAaHO Ha IPUKJIaZi MiCT pisHOro macurady,
11O IiATBEPAMIIO MOXKIIMBICTS i ajanTauii 70 pisHUX IPOCTOPOBUX YMOB Ta Pi3HUX HOPM MiHIMasILHOTO
BOJI03a0€3MeYeHHs HACEeJIeHHS. Y ITSITOMY PO37ijli BUKOHAaHO €KOHOMIYHY OL[iHKY 3aCTOCYBAaHHSI [I€PECYBHOTO
KOMILJIEKCY Ta aHaJli3 4yTINBOCTiI (PiHAaHCOBUX ITOKA3HUKIB. BpaxoBaHO BUTPATH HA €JIEKTPOEHEPTII0, peareHTH,
BUTpAaTHi Marepianu, 06CIyrOBYBaHHS, IIEPCOHAT, MEMOPaHHi eJleMeHTH, XiMiuHe MUTTS Ta iHIIi CKJIaJO0Bi
eKCIITyaTauiiHux BUuTpar. [lokasaHo, 110 OLiHIOBaHHS AOLIBHOCTI 3aCTOCYBaHHS IIEPECYBHOIO KOMIIJIEKCY Ma€
BpPaxOBYyBaTy He JiMile COOiBapTICTh OAMHUL OYMILEHOI BOJIY, a 1 37JaTHICTh KOMILIEKCY 320€3IeYUTH SIKiCTh BOIH,
ABTOHOMHICTb, BMEHIIIEHHS JIOTICTUYHOI 3aJI€;KHOCTI Ta MiJBUIIEHHS CTIMKOCTI CUCTEM KUTTE3a0e3I1eYeHHs B
ymoBax kKpuau. HaykoBa HOBM3HA OJep>KaHUX PE3YJIbTaTiB I10J1Ira€ B OOIPYHTYBaHHI HAYKOBO- TEXHIYHOTO MifX0Ay
10 BUOOPY TEXHOJIOTIYHOI CXeMU 3a60py i OUMIIeHHS BOAU 3 YpaXyBaHHSIM PU3UK-TIPODIIIIO IpKepesia; po3po0IeHHi
6araTobap’epHOI TEXHOJIOTTYHOI CXeMU IIEPECYBHOT'O KOMILJIEKCY, TPUIATHOI 1J1s1 pOOOTH Y 3BUYAiHOMY PeXXUMi Ta
3a YMOB IiJIBUIIIEHOTr0 3a6pyAHEHHS BUXiIHOI BOJY; yIOCKOHAaJIEHH] MiAX0y IO KEPYBaHHS POOOTOI0 KOMILJIEKCY B
[I0JIbOBUX YMOBAX Y€PEe3 CUCTEMY KOHTPOJIbHUX TOYOK i TEXHOJIOTIYHUX I1apaMeTpiB; pO3po0JIeHHI CTaAiHOl
PO3PaxyHKOBO-CTaTUCTUYHOI MOJieJli €peKTUBHOCTI TEXHOJIOTIUHMX 6ap’epiB; (pOpMyBaHHi reoiHdopmaniitHoi
MoZeJIi IJIaHyBaHHSI 3aCTOCYBaHHS [IepPEeCYBHUX KOMILJIEKCIB y HACEJIEHUX IIyHKTax.

2. The first chapter analyzes modern approaches to providing the population with drinking water in the absence of
centralized water supply, international and national requirements for minimum water supply to the population in
emergency situations, as well as international practice in the application of decentralized and mobile water
treatment systems. The classification of mobile water intake and treatment complexes is generalized, and the
requirements for their autonomy, transportability, maintainability, technological multi-barrier design, rapid
deployment, and field water quality control are defined. The second chapter analyzes possible water sources and
types of water contamination under emergency conditions and military actions. A source risk profile is formed and



used as a basis for selecting the operating mode of the mobile complex. A multi-mode technological scheme of the
mobile water intake and treatment complex is developed, combining preliminary mechanical treatment, reagent
treatment, pressure filtration, adsorption treatment, disinfection and, if necessary, a reverse osmosis membrane
unit. An algorithm for selecting the operating mode of the complex depending on raw water quality and the source
risk profile is proposed. This makes it possible to adapt the technological scheme to different operating conditions
without equipping the complex with additional technological equipment. Based on the results of field testing of
technological schemes on different types of water, local and cumulative treatment efficiency at individual
technological stages was evaluated. A stage-wise calculation-and-statistical model of the efficiency of the
technological barriers of the mobile complex and its software implementation were developed. The model makes it
possible to evaluate the efficiency of individual treatment stages, predict water quality after treatment, perform
calibration based on experimental data, and determine the limits of guaranteed operation of the unit. The third
chapter substantiates the structural design of the prototype mobile complex based on a trailer-van. The optimal
dimensions and equipment layout are determined. The possibility of year-round operation of the complex is
substantiated, in particular by placing the equipment in an insulated van body with the use of an autonomous
power supply. The capacity and operating mode of the complex are justified. The suitability of the adopted layout
for rapid deployment, operation with different water sources, supply of treated water to water tankers, or direct
dispensing into consumers’ containers is confirmed. The fourth chapter develops a geographic information system
model for planning the application of mobile complexes within a decentralized water supply system for the
population. The tasks of identifying available water sources, locating water distribution points, selecting water
treatment means, and planning the logistics of water delivery are formulated. The structure of input data for the
model is proposed, including spatial data, information on residential development, population size, potential water
distribution points, water sources, transport routes, and existing elements of backup water supply. An algorithm
for determining the service zones of water distribution points and calculating the daily drinking water demand of
the population is developed. The geographic information system model ensures the transition from the spatial
distribution of the population to engineering indicators: daily water demand, load on distribution points, the
required number of mobile complexes, storage tanks, water tankers, and transport trips. Scenario testing of the
methodology was carried out using cities of different scales as examples, which confirmed the possibility of its
adaptation to different spatial conditions and different minimum water supply standards for the population.
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InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Aok Muxaino BacuaboBuy

2. Mykhailo Yatsiuk

KBasigikanis: 1. 1. 1., c.z., 21.06.01
Inentudikarop ORCID ID: 0000-0002-5535-715X



JoparkoBa iHpopmauist: https://www.scopus.com /authid /detail.uri?authorld=57202160827;
https://scholar.google.com.ua/citations?hl=uk&user=QzJmtcAAAAAJ

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT BOfHUX NIPO6Jiem i Mestiopanii HalionanbHoi

aKkazeMii arpapHuX HayK YKpaiHu

Koz, 3a €IPITIOY: 01018947

Micuesnaxo,szemm: ByJI. BacunbkiBceka, Kuis, 03022, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: HaujonasnpHa akajemis arpapHux HayK YKpaiHu

Imentudikarop ROR: He zacrocoyerbcs

PeuenszeHnTu

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. Xomyreupka TersHa [leTpiBHa

2. Tetiana P. Khomutetska

KBasigikanis: n.r.u., c.a.c., 05.23.04
InenTudikarop ORCID ID: 0000-0003-0153-4920
JoparkoBa indpopmanist:

IToBHe HafIMeHyBaHHH Iopn,zmqﬂoi 0CO0M: KuiBChKUiT HAI[iOHAIBHUI yHiBepcuTeT Oy[iBHULITBA i

apxiTekTypu

Kopg 3a €IPIIOY: 02070909

Micqesﬂaxo,lpKeHHﬂ: npocnekT [lositpsHux cui, Kuis, 03037, Ykpaina
dopma ByracHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im's I10-6aThKOBI:
1. Vpapnikosa IHra BikTopiBHa

2. Inha V. Uriadnikova

KBasigikanis: 1. 1. n., npodecop, 05.23.04
InenTudikarop ORCID ID: 0000-0002-3750-876X
JopaTrkoBa indpopmamnist:

IToBHe HafIMeHyBaHHH Iopn,zmqﬂoi 0CO0M: KuiBChKUiT HAI[lOHAIBHUI yHiBepcuTeT Oy[iBHULITBA i

apxiTekTypu

Kopg 3a €IPIIOY: 02070909

Micqesﬂaxon)KeHHﬂ: npocnekt [lositpsiHux cui, Kuis, 03037, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBitiHHS: MiHictepcTBo oCBiTH i HayKu YKpaiHu



InenTudikarop ROR:

VIII. 3ak1104YHi BiZOMOCTI

Biiacue IlpisBume Im's I1o-6aThKOBI Koueros lennanin Muxainosid
rOJIOBH paju

Bsacue IlpisBume Im'st [To-6aThKOBI Koueros I'ennapiit Mnxaitosu4

TOJIOBYIOYOTO Ha 3acCiiaHHi

BigmoBizasibHUH 32 MiATOTOBKY Kouepra Onena MukonaiBHa
00JIiIKOBHX JOKYMEHTIB

Peec1'paTop [Opuenko TersHa AHaTosiiBHA

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peecTpallilo HayKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




