O61ikoBa KapTka gucepTanii (OK]I)

Iudp cneupazm: J1 26.002.24
Bigxpura

Bup gucepranii: 05

Jlep>kaBHuii 061ikoBuit Homep: 0523U100065

Jlata peectpanii: 25-04-2023

1. Bimomocri nmpo 31006yBaya

IT1B (ykp.): Bacumbes ['eopriit Crenanosny

TIIB (anra.): Vasyliev Georgii S.

JJoKTOpaHTYypa: Hi

Iudp crenianbHOCTI, 32 AKOIO BiAGYyBCS '3axuc'r: 05.17.14

Jlara saxucry: 20-04-2023

Ha 3706yTTs HayKOBOTO CTyneHs: [IOKTOP TeXHIYHMX HAyK (. T. H.)

CrieniazibHiCTh 32 0CBiTO0: TEXHIYHA €1EKTPOXIMIs

2. BiZomMoCTi PO yCTaHOBY, OPraHisaniio, y BYeHiH pazai sikoi BiOyBCsl 3aXHCT
Hassa opranisauii: HanionanbHui TexHiyHMi1 yHiBepcuTeT YKpainu "KuiBCbKuit NOJiTEeXHIYHUI IHCTUTYT iMeHi [rops
CikopcbKoro”

TliznopsiaKoBanicTs: MiHiCTEPCTBO OCBITH i HAyKH Ykpainu

Kop, €IPIIOY: 02070921

Appeca: npocniext [Tlepemorn, 6ya. 37, M. Kuis, 03056, Ykpaina

Tenedon: 380442367989 :

Tenedon: 380442044862

Tenedon: +38 (044) 204-82-82

E-mail: mail@kpi.ua

WWW: https://kpi.ua/

Inwe: kpi.ua



3. Bimomocri npo opranizaniio, ie BUKOHyBaJsacsi (rOTyBasIacs) JUCePTaLLis
Haspa opranisauii: Hanjonanbuuit TexHiuHumit ynisepeurer Yrpainn "KuiBChbKuil mositexHiyHmii iHCTHTYT iMeHi [rops
Cikopcbkoro"

MignopsakoBanicTs: MiHicTepCcTBO OCBITH | HayKu VKpainu

Kog €IPIIOY: 02070921

Appeca: npocnekt [Tepemory, 6yz. 37, m. Kuis, 03056, Ykpaina

Tenedon: 380442367989

Tenedon: 380442044862

Tenedon: +38 (044) 204-82-82

E-mail: mail@kpi.ua

WWW: https:/ /kpi.ua/

Inwe: kpi.ua

4. Bigomocri npo opranizaniio, fe npaioe 3706yBayu

HasBa opranisanii: HatioHanbHuMit TexHIYHMIA yHiBepcuTeT Yrpainm "KHiBCHKHMIT MOiTeXHIiYHMi iHCTUTYT iMeHi Iropst
Cikopcbkoro"

MignopsaxoBanicTs: MiHiCTepCTBO OCBiTH i HayKku VKpaiHu
Kop €IPIIOY: 02070921

Anpeca: npocnekr [lepemorn, 6yn. 37, M. Kuis, 03056, Ykpaina
Tenedon: 380442367989

Tenedon: 380442044862

Tenedon: +38 (044) 204-82-82

E-mail: mail@kpi.ua .
WWW: https:/ /kpi.ua/

Inmre: kpi.ua

5. HaykoBi KepiBHHKH Ta KOHCYJIbTaHTH
HayKkoBi KepiBHHKH
Bacusibes ['eopriit CrenanoBuy (K. T. H., o, 05.17.14)

HaykoBi KOHCYJIbTaHTH

Bacusbes 'eopriit CrenaHoBuy (K. T. H., gol., 05.17.14)

6. OdinifiHi ONOHEHTH Ta PELEH3EeHTH
Od¢iniiini onoHenTH

lIredan Bikropis BonogumupiBHa (g. T. H., npodecop, 05.17.03)
Xoma Mupocnas CrenaHosuy (4.T.H., npodecop, 05.17.14)

Kypmakosa Ipuna MukosiaiBHa (1. T. H., npodecop, 05.17.14)



7. IIiACyMKH DOCJIiAKEeHHS Ta KiJIbKiCHi MOKa3HUKH

Iigcymru pocaimkenns: 40 - Hoe BUPILIEHHS aKTYaJIbHOTO . . . S
Kinekicts my6aikauii: 41
HAyKOBOTO 3aBJJaHHS

KinekicTs cTopiHOK: 365 KinbKicTs maTeHTiB: 1

KinbkicTs goaarTkis: 3 BripoBa/i>kKeHHs pe3yJIbTaTiB pobory: 1

Inroctpauii: 162 Moga fokymMeHTa: YKpaiHChKa

Ta6auni: 30 3B'A30K 3 HayKoBHMH Temamu: 0115U002324; 0117U003854
Cxemmu:

BuKopHCTaHI nepmojsKepena: 276

8. Inpekc YK remaTuyHux pyopuxk HTI

Inpexc YIK: , 621.9.047/.048-114, 620.193; 620.197
TemarnyHi pyopuxu: 53.01.97, 55.20.23

9. Tema Ta pedepar gucepranii
Tema (YKp.)

KomruiekcHe 3abe3nedyeHHst KOPO3iiHOOe3neyHoi eKcryatauii CHUCTeM  TersOBOMONOCTaYaHHS  KUTIOBO-KOMYHAIbHOI
indpacrpykrypu

Tema (aHrJ1.)

Complex provision of corrosion-safe operation of heat and water supply systems of residential and utility infrastructure

Pedepar (yxp.) -

Po6oTa HampasjieHa Ha BUPIlIEHHS HayKOBO-TEXHIYHOI MpobyeMu HafiiHOI Ta e(peKTHUBHOI eKCrulyarallii CMCTeM rocrnojapchKo-
MUTHOTO BOJOMOCTAYaHHS Ta KOMYHAJIbHOTO TEIUIONOCTavafiHs JKUTI0BO-KOMYHa/IbHOI iHPPACTPYKTYPH 3a PaxyHOK 3HMKEHHs
KOPOBiiffHOrO Ppy/HYBaHHS TPYGONPOBOJIB Ta 3HMXEHHS OCA/PKEHHS HaKUIy B Teroo6miHHOMYy obnazHaHHi. [lpoGrema
BHDIlUIYETbCS 32 PaXyHOK BIPOBA/PKEHHS aJIbTEPHATUBHOIO MiJXO/y [0 BOJOMIZATOTOBKM Y TEMJIOBUX MEPEXax ULIAXOM
JI03yBaHHS PEareHTiB KOMIUIEKCHOI Jlii HA OCHOBI JaHMX KOPO3ifiHOr0 MOHITOPMHTY, MiBUIEHHS ePEeKTHBHOCTI Ta HaMiHOCTI
POGOTH MJIACTUHYATUX TEMJIOOOMIHHUKIB TEMJIOBUX MYHKTIB NMPU HAKJIaJaHHI yJbTPa3ByKOBOI Bibpallii Ta nmigBuIeHHs KOPO3iiHOI
CTIIKOCTI TPYGOMPOBOJIB CUCTEM rapsyoro BOAOMOCTAYAHHS LIJISIXOM BIPOBAKEHHS KOMIUIEKCY €KCIUTyaTalliiHMX 3aXOiB.
[1po/1IeMOHCTPOBAHO 3B'SI30K MiXK (Da30BMM CKJIAJIOM IPOJIYKTIB KOPO3ii, yMOBaMM €KCrlyaTalii Crajzi Ta eJeKTPOXiMIuHOIO
aKTUBHICTIO. BH3HayeHO, WO y XOJIOAHIH BOAOriHHIN BoAi (OPMYIOTBCS €eKTPOXIMIYHO aKTHMBHI MPOAYKTH KOPO3ii, 110
MPU3BOAMUTb A0 OTPUMAHHS 3aBULIEHMX JAaHMX IIBMAKOCTI KOPO3ii MpU BUKOPHUCTAHHI MOJAPU3ALIAHUX, METO/IB BUMIPIOBAHHSI.
[Toka3aHa MOMUJIMBICTb KOHTPOJIIO 33 €JIEKTPOXIMIYHOIO aKTMBHICTIO MPOAYKTIB KOpO3ii craji Ta ii BMJIMBOM Ha BM3HAYEHHS
NOJISIPU3aL{iiHOrO ONOPy 3a BEJIMYMHOIO €JIEKTPOJIHOTO NnoTeHujany. JIoC/ipKeHO aHTHCKaJIaHTHI Ta IPOTUKOPO3iiHI BAAaCTUBOCTI
POCJIMHHUX €KCTPAKTiB: pinaky, KOPMOBOi PeJIbKM Ta LyKpoBoro OypsKy. BcTaHOBJIE€HO, WO BCi TpH ;(ocninx(ysaﬂi €KCTPaKTH
3[aTHi 3HIKYBATH WBUAKICTb KOPO3ii, MPOTE JIMlIe eKCTPAKT PeJbKM 3HMXYE HAKUIOYTBOPEHHs Ha 78,7% Ta npouec Koposii Ha
75%. Briepie nokasaHo, 10 MPUKJIAeHHs yJIbTPa3ByKoBoi Bibpallii yacToToio 28 KI'y Npu3BOAUTL 110 3CYBY MOTEHLIiany MiTUHTY B
aHOMHMIT 6iK Ta 3HMKYE IIBUAKICTh PO3YMHEHHs CTaji B o6aacti mituHry go 30 pasiB. BusHaueHO MexaHi3m penacupallii MTHHTIB
1izi Ji€10 y/IbTPa3BYKOBOI Bibpallii, 1110 rossrae y BUy4eHHI NPOJYKTIiB KOPOSii Haj| 30HAMM IITUHIY YEPE3 MoripuweHHs ix ajgresii
110 Bi6pyIOUOi MOBEPXHi. Pyx eneKTpoiTy, CIpMuYMHEHHH Bibpallieio, NPU3BOAUTE /10 MOMA/IBIIOro ocnabneHHs ajaresii NPOAYKTIB
KOpO3ii i Cripusie MPOHMKHEHHIO CBDKOrO HACHMYEHOTO KHMCHEM €JIEKTPOJITY BCEPEAMHY MITHUHIY, WO MPU3BOAMTbL O LIBUAKOIL
penacuBalii akTUBHOro MeTanmy. OCHOBHi pe3ynbTaT pOGOTM BBEAEHO B HOPMATHBHI JIOKYMEHTH, IO DPErJIAMEHTYIOTh
Gy/iBHMIITBO Ta €KCIUIYaTallil0 CHCTEM TEIJIOBOJIONOCTayaHHs, 3o0kpema B JIBH B.2.5-39:2008 «Imxenepne obnanHanHs OyAMHKIB
i cnopya. 3oBHimHI Mepexi Ta cnopyau. Terosi mepexi» (3mina N21 Bin 01.07.2018).

Pedepar (aHra.)

The work is aimed at solving the scientific and technical problem of reliable and efficient operation of drinking water supply and



municipal heat supply of housing and communal infrastructure by reducing the corrosion destruction of pipelines and reducing
scale deposition in heat exchange equipment. The problem is solved by introducing an alternative approach to water treatment
in heating networks by dosing reagents of complex action based on corrosion monitoring data, increasing the efficiency and
reliability of plate heat exchangers of heat points by applying ultrasonic vibration and increasing corrosion resistance of hot
water supply systems. The relationship between the phase composition of corrosion products, steel operating conditions and
electrochemical activity has been demonstrated. It is determined that electrochemically active corrosion products are formed in
cold tap water, which leads to inflated corrosion rate data using polarization measurement methods. The share of
electrochemically active corrosion products decreases with increasing water temperature and flow rate, due to the predominant
formation of electrochemically inert precipitates of calcium carbonate. The possibility of control over the electrochemical
activity of steel corrosion products and its influence on the determination of polarization resistance by the magnitude of the
electrode potential is shown. Antiscalant and anticorrosive properties of plant extracts: rapeseed, fodder radish and sugar beet
have been studied. It was found that all three studied extracts are able to reduce the rate of corrosion, but only radish extract
reduces scale formation by 78.7% and corrosion process by 75%. It has been shown for the first time that the application of
ultrasonic vibration with a frequency of 28 kHz and 1.2 W to the end face of a steel plate made of AISI 304, 316 steel 0.4 mm thick
shifts the pitting potential by at least 120 mV anode and reduces the dissolution rate pitting area up to 30 times. The mechanism
of repassivation of pitting under the action of ultrasonic vibration is determined, which consists in removal of corrosion
products over pitting zones due to deterioration of their adhesion to the vibrating surface. Detachment of corrosion products
occurs when the force of inertia, which appeared under the action of vibration, exceeds the force of adhesion. The movement of
the electrolyte caused by vibration leads to a further weakening of the adhesion of corrosion products and promotes the
penetration of fresh oxygen-saturated electrolyte into the pit, which leads to rapid repassivation of the active metal. The mode
of operation of the hot water supply system to minimize corrosion processes is determined. To reduce the corrosion rate of low-
carbon steel in hot water supply systems, the water velocity should be maintained above 0.3 m / s, and the volume of water
collection of the hot water supply system should be at least 30% of the system volume per hour. Under these conditions,
crystalline precipitates of iron oxohydroxide are formed on the surface of the steel, which act as a barrier for oxygen to reach
the surface and the rate of corrosion of the steel is reduced. The influence of flow distribution at pipe connection on the
occurrence and localization of differential aeration pairs is theoretically substantiated and experimentally confirmed. It was
found that the smallest influence of differential aeration pairs is observed at a flow rate of 0.3 m / s, and the coefficient of water
distribution between the main and side channel at the pipe connection is 1: 1 and above. It is shown that the area of cathodic
protection in the anodic dissolution of the magnesium electrode in the pipelines of hot water supply systems extends 10-15 cm
from the anode. The rest of the surface of the pipelines is protected from corrosion by raising the pH of the solution and the
formation on the corroding surface of the metal stable layers of carbonate sediments that prevent access of oxygen to the
surface. The main results of the work are introduced in the, normative documents: change N.1 from 01.01.2018 in DBN B.2.5-39:
2008" Engineering equipment of buildings and structures. External networks and structures. Heating networks ".



TosoBa cnenianigopanoi Buenoi pagu: Ceinepcbkuit BajeHTHH AHATOIHOBUY (m.1.H., npodecop, 05.17.11)
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KepiBuuk Bigziny peecrpauii HaykoBoi pissHocTi
YkpIHTEI

IOpuyenko T.A.



