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Pedepar/anoTamis:

1. ArmocdepHa reHepauis Boau (AI'B, AWG - Atmospheric Water Generation) € nepcrnekTUBHUM TE€XHOJIOTTYHUM
pilleHHsM, 31aTHUM 320€3MeYUTH IeleHTPali30BaHe, aBTOHOMHE BOZOIIOCTaYaHHs 6e3 3aJIesKHOCTI Bif
LleHTpasi3oBaHUX iHPPACTPYKTYpHUX MepeX. BinTak po3podka eHeproepeKkTuBHuX cucteM AI'B i3 iHTerpatiieio
BiJHOBJIIOBaHUX JKepeJi eHeprii (BJIE) Ta iHBEpTOPHUM KEPYBAHHSM € aKTyaJbHOIO0 HAYKOBO-TEXHIYHOIO 33/1a4€l0.
Merto10 po60THU € po3podKa eHepreTuyHe e(eKTUBHUX CUCTEM OTPUMAHHS BOJY 3 aTMOC(EPHOTO MOBITPS A1
crienudivHUX KIIMaTUYHUX YMOB OeCchKOro perioHy IIJISIXOM HayKOBO OOI'PYHTOBAHOI iHTerpauii TpaauLiiiHux Ta
BijHOBJIIOBA/IbHUX Ipkepe eHeprii (BIE), a Takox onTuMizallii TernsaomMacoo6MiHHUX IIPOLIECiB B OCHOBHOMY Ta
IOTNIOMi>XKHOMY obs1afHaHHi. [ly1s [OCSTHEHHS METU BUPIIIyBa/IMCh TaKi OCHOBHI 3a/1a4i: a) aHali3 KJIiMaTUYHOTO
noreHuiany OfecbKOoro periony AJjsl 3aCTOCyBaHHs cuctem AI'B Ta oriisi Cy4acHOro CTaHy TEXHOJIOTIN

aTMoc@epHOro BoLI0BiI60py; 6) po3pobKa KOMIIJIEKCHOI MaTeMaTUYHOI MOZiesli HecTallioHapHUX



TEINJI0MaCOOOMIHHMX NpoLeciB y cucteMi AI'B 3 ypaxyBaHHSIM JOGOBUX Ta CE30HHUX KOJIMBAHb IIapaMeTpiB
aTMoc@epHOro MoBiTps Ta NPoQiio COHSYHOI iHCOAL; B) eKCIIEpUMEHTAJIbHE TOCIIiIPKEHHSI MiKpDOYCTaHOBOK Ha
6a3i repmoeniekTpuyHux MmonyJis IenpTbe (TEC1-12706) npu sxubineHHi Bif BIE Ta BU3HaUeHHs ONITUMAJIbHUX
PEXUMIB iX pob0TH; I) pO3p0OKa IaPOKOMIIPECiNiHOI cucTeMu AI'B 3 iHBepTOPHUM KepyBaHHSIM, OO DYHTYBaHHS
panioHanbHOro 16-roguHHoro rpagika ii po6oTu Ta BU3HaUY€HHS ONTUMAJIbHOI YaCTOTA OGEPTAHHS KOMIIPECOPA; 1)
nmociinkeHHs iHTerpauii AI'B B iH)keHepHi MepeXXi >KUTJIOBUX OyIMHKIB Ta OLiHKa CUHEPreTUYHOTO e(deKTy Bif,
yTujizanii 106iYHOro OCyNEHOro MOBITPS; €) TEXHIKO-€KOHOMIYHE OOIPYHTYBaHHS Ta aHaJli3 MacIITabyBaHHS
cucrem AI'B nj1g notpe6 xap4oBoi Ta (papMal,eBTUIHOI IPOMUCIIOBOCTI; X) 3 BAKOPMCTAaHHSM OTPUMAaHUX
Pe3yJIbTaTiB aHaJIi3y, MOMIE/IIOBAaHHS Ta eKCIIEpUMEHTAIbHUX AOCIiIKeHb CHOPMYJIIOBATH PEKOMEHaLlii 1715
MOTEHIiITHUX PO3POOHUKIB Ta BUPOGHUKIB KJIIMAaTUYHOI TEXHIKU Ta CUCTEM OTPUMAaHHS BOJIU 3 aTMOC(EPHOTO
noBiTps. HaykoBa HOBU3HA OTPMMAHMX pe3yJibTaTiB: 1. Bnepuie a1 ymoB OfeCcbKOro periony po3po06JyeHo
KOMILJIEKCHY MaTeMaTUYHy MOZieJIb HECTAl[iOHAPHUX TEIJIOMAacOOOMIHHUX IIpoLeciB reHepatlii atmocdepHoi Boay,
aJanToBaHy /0 MicueBoro KiimMaTu4Horo npodimnio. 2. Brepiie TeopeTUYHO OOIPYHTOBAHO Ta €KCIIEPUMEHTAJIbHO
IiATBEPKEHO HasIBHICTh EKCTPEMYMY €HEProe(eKTHBHOCTI iIHBEPTOPHOr0 KOMIIpecopa B cucteMax Al'B: npu
gacrori 38 'y JocsAraeTbCcs MakcumasnbHa eHepreTrudHa eektuBHicTb COP = 4,2, mo 3a6e3nedye cTabiabHy
reHepalilo Ipu 3HWKEHUX €eHEepProBuTparax. 3. Bnepiie 3ariporioHOBaHO Ta ONTUMI30BAaHO pallioHaJIbHUN 16-
roguHHU rpadik pobotu cuctemu (06:00-22:00) nys xkiaimaTuyHux ymos I1iBnHs Ykpainy, o Makcumisye
BMKOPHMCTaHHS eHeprii coHsiuHe eHepretryHoi ctaHuii (CEC) Ta paHKOBUX MIKOBUX 3HA4€Hb BOJIOTOBMICTY IOBITPS,
cyrTeBo 3HMKyoun CAPEX Ha akyMmy/SITOpHi 6artapei. 4. Biepiue 3anponoHOBaHO OPUTiHAJIbHY
6araToPyHKILiOHAJIbHY CUCTEMY KUTTe3abe3edeHHs Ha 6a3i abcopOLifiHOrO BOJ0aMiayHOTro
TepMoTpaHcpopmaTopa 3 6yCTEP-KOMIIPECOPOM Ha 6a3i 610[I)KETHUX COHSIYHUX KOJIEKTOPIB 3 BOJ0I0 B SIKOCTI
TerIoHoCis. 5. Habyna po3BUTKY METOI0JIOTiSI IPOCTOPOBOI Ta €HepreTUYHoi iHTerpanii aBToHOMHUX cucteMm AT'B B
iHXeHepHIi Mepexki OyAiBesb, 0 J03BOJIsIE YTUIIi3yBaTy MOGIiYHE OCcyLIeHe MOBITPps y IPUIIJIMBHIN BEHTUIIALII Ta
3HIDKYBATH HaBaHTA)KEHHS HA CUCTEMU KOHJUIIOHYBaHHS Ha 15-25 %. 6. Habysia po3BUTKY METOJ0JI0Tis
€KCIIEPMMEHTAJIBHUX JIOCIIiI)KEHb MTPOLECIB TENJIOMACCOOMEHA B CUCTEMAX OCYIIEHHSI aTMOC(HEPHOTO MOBITPS
cucTeM KOHJUL{IOBaHHS NMOBITPs. 7. OTpuMasa PO3BUTOK apXiTeKTypa KaCKaJHOro MacIITabyBaHHS iHBEpTOPHUX
MOZyJiB reHepalii Bogu s Xap4yoBoi Ta papmaleBTUYHOI TPOMUCIIOBOCTI. [TpakTHyHe 3Ha4eHHSs OTPUMaHUX
pe3yJbTaTiB. 3alpONIOHOBaHA KOHIEMNIisl iHTerpoBaHux cuctem AI'B peanisye npuHuun «Zero Mile Water» -
OTPUMAaHHS MUTHOI BOJY 6€3[10CEPEIHBO B MIClLli CIIOKUBAHHS 6€3 TPaHCIOPTHOI JIOTiICTUKY 1711 yMOB OJleChbKOi
ob61acTi. BnpoBamkeHHs KaCcKaJHUX TPOMUCIIOBUX crucTeM AI'B Ha mignpueMcTBax 3 piYHUM CIIO’KMBaHHIM
IUCTUIBOBaHOI Boau noHaz 1000 m® no3BoJisie OCATTU MOPiYHOI eKOHOMIi 65113bKO 7,965 MJTH I'pH MpU TepMiHi
OKYITHOCTI iHBECTULiH 10 2,5 pOKiB. Pe3ysnbTaTtu gucepraliilHOi po60TH BUKOPUCTOBYBAIUCH IIPU i rOTOBKY 3BITY 3
Iep>kaHoi HayKoBoi TemaTuk MOH Ykpainu «AHasli3 MaTeMaTU4HUX METO/IIB ONUCY TabJIMYHUX TEPMOILMHAMIYHIX
rnapameTpiB i Ternopi3snYHUX BIACTUBOCTEN GiHAPHUX PO3YMHIB POOOYUX Tijl aGCOPOLUINHNX XOTOANIBHUX MAaIIUH»
(2021-2022 poki), Homep gepxpeectpauii 0121U111610. ApXiTeKTypHi pilleHHSs 1[010 BUKOPHUCTAHHS
TEPMOEJIEKTPUYHUX MOZYJIIB Ta abCOPOLITHUX TEPMOTPAHCHOPMATOPIB y CUCTEMAX OJlepKaHHS BOIU 3
aTMoc@epHOro MOBITPs aAANTOBaHI 40 pecypciB TexHomoriyHUM MokauBocTsM HBHIT «<HIKOIHTEPM», m.
Muxkoznais (JOIATOK B).

2. Atmospheric Water Generation (AWG) is a promising technological solution capable of providing decentralized,
autonomous water supply without dependence on centralized infrastructure networks. Therefore, the
development of energy-efficient AGW systems with the integration of renewable energy sources (RES) and
inverter control is an urgent scientific and technical task. The aim of the work is to develop energy-efficient
systems for obtaining water from atmospheric air for the specific climatic conditions of the Odesa region through
scientifically based integration of traditional and renewable energy sources (RES), as well as optimization of heat
and mass transfer processes in the main and auxiliary equipment.To achieve the goal, the following main tasks
were solved: a) analysis of the climatic potential of the Odesa region for the use of AGV systems and a review of the
current state of atmospheric water abstraction technologies; b) development of a comprehensive mathematical
model of non-stationary heat and mass transfer processes in the AGV system taking into account daily and



seasonal fluctuations in atmospheric air parameters and the solar insolation profile; ¢) experimental study of
micro-installations based on thermoelectric Peltier modules (TEC1-12706) when powered by RES and
determination of optimal modes of their operation; d) development of a vapor compression AGV system with
inverter control, justification of a rational 16-hour schedule of its operation and determination of the optimal
compressor rotation frequency; e) study of the integration of AGV into the engineering networks of residential
buildings and assessment of the synergistic effect of the utilization of by-product dried air; f) feasibility study and
analysis of the scaling of AGV systems for the needs of the food and pharmaceutical industries; g) using the
obtained results of analysis, modeling and experimental research, formulate recommendations for potential
developers and manufacturers of climate control equipment and systems for obtaining water from atmospheric
air. Scientific novelty of the obtained results: 1. For the first time, a complex mathematical model of non-stationary
heat and mass transfer processes of atmospheric water generation has been developed for the conditions of the
Odesa region, adapted to the local climatic profile. 2. For the first time, the presence of an extreme energy
efficiency of an inverter compressor in AGV systems has been theoretically substantiated and experimentally
confirmed: at a frequency of 38 Hz, the maximum energy efficiency COP = 4.2 is achieved, which ensures stable
generation with reduced energy consumption. 3. For the first time, a rational 16-hour system operation schedule
(06:00-22:00) has been proposed and optimized for the climatic conditions of Southern Ukraine, which maximizes
the use of energy from a solar power plant (SPP) and morning peak air humidity values, significantly reducing
CAPEX on batteries. 4.For the first time, an original multifunctional life support system based on an absorption
water-ammonia thermal transformer with a booster compressor based on budget solar collectors with water as a
coolant has been proposed. 5. A methodology for spatial and energy integration of autonomous AGV systems into
building engineering networks has been developed, which allows for the utilization of secondary dried air in supply
ventilation and the reduction of the load on air conditioning systems by 15-25 %. 6.The methodology of
experimental studies of heat and mass transfer processes in atmospheric air dehumidification systems of air
conditioning systems has been developed. 7. The architecture of cascade scaling of inverter modules for water
generation for the food and pharmaceutical industries. Practical significance of the results obtained. The proposed
concept of integrated AGV systems implements the principle of “Zero Mile Water” - obtaining drinking water
directly at the place of consumption without transport logistics for the conditions of the Odesa region. The
implementation of cascade industrial AGV systems at enterprises with an annual consumption of distilled water of
over 1000 m? allows achieving annual savings of about 7.965 million UAH with an investment payback period of up
to 2.5 years. The results of the dissertation work were used in the preparation of a report on the state scientific
topic of the Ministry of Education and Science of Ukraine “Analysis of mathematical methods for describing tabular
thermodynamic parameters and thermophysical properties of binary solutions of working fluids of absorption
refrigeration machines” (2021-2022), state registration number 0121U111610. Architectural solutions for the use of
thermoelectric modules and absorption thermotransformers in systems for obtaining water from atmospheric air
are adapted to the resources and technological capabilities of the NIKOINTERM NVNP, Mykolaiv (APPENDIX B).
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VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. TitnoB Onekcangp CepriioBud

2. Oleksandr Titlov

KBasigikanis: 1. 1. u., npodecop, 05.05.14

ImentTudikarop ORCID ID: 0000-0003-1908-5713

JoparkoBa iHpopmamist: https://www.scopus.com /authid /detail.uri?authorld=57196299129
IloBHe HaﬁMeHyBaHHﬂ lOpPI,ZLH‘IHO'l' 0COOM: OfechKUii HalliOHABHUI TEXHOJIOTIYHMIA YHiBEpPCUTET
Kopg 3a €IPIIOY: 02071062

Micue3Haxoa KeHHS: sy Kanatna, Opneca, 65039, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pELl€eH3€HTIiB
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InmenTudikarop ROR:

VIII. 3aKkJIr04Hi BiZoMOCTi
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PeecTparop IOpueHko TetsiHa AHaTOJiiBHA
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