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1. KommiekcHe 3a6e3nedeHHs] KOpo3iliHOOe3eyHoi eKcIlyaTallii cucTeM Ter0BOJOIOCTavYaHHs XUTI0BO-
KOMYHaJIbHOi iHppacTpyKTypu

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

infrastructure

Pedepar:

1. PoboTa HampassyieHa Ha BUPillleHHS HayKOBO-TeXHIYHOI Tpo6seMu HafiliHOi Ta e(peKTUBHOI eKCIlTyaTalii cucTeM
roCIIofapChbKO-IIMTHOTO BOAONOCTaYaHHs Ta KOMYHAJIbHOTO TEIJIONOCTAa4YaHHS )KUTJIOBO-KOMYHaJIbHOI
iH(pPACTPYKTYpH 32 PaXyHOK 3HUKEHHS KOPO3iHOrO PyIHHYBaHHS TPyOONIPOBOAIB Ta 3HUKEHHS OCAI)KEHHS HAKUILY
B TEMJIO0OMiHHOMY 06Js1afgHaHHi. [Ipo6seMa BUpillyeThCsl 32 PAXyHOK BIIPOBAIKEHHS aJIbTEPHATUBHOTO MiAXOLY 10
BOJOIATOTOBKY y TEIJIOBUX MepeXKax IIJIIXOM JO3yBaHHS PEeareHTiB KOMILJIEKCHOI Jiii Ha OCHOBI JaHUX
KOPO3ilHOrO MOHITOPUHIY, NiIBULIEHHS €(pEeKTUBHOCTI Ta HAiMHOCTI pOOOTH IJIACTMHYATUX TEIJIOOOMIHHUKIB
TEIJIOBUX MYHKTIB TP HAaKJIa[JaHHi yIbTPa3ByKOBOI Bibpallii Ta migBUIIeHHs KOPO3iiiHOi CTIIKOCTi TPy6OIIPOBOLIB

CHUCTEM TrapsAa40ro BOAOIIOCTa4YaHHA MJIAXOM BIIPDOBA/IPKEHH S KOMILJIEKCY eKCHHyaTaHifIHHX BHXOILiB.



[IpoieMOHCTPOBAHO 3B'SI30K MiX (pa30BMM CKJIA[IOM NIPOAYKTIB KOPO3ii, yMOBaMU eKCILTyaTalii crasi ta
€JIEKTPOXiMIYHOIO aKTHBHICTIO. BU3Ha4YeHo, 10 y X0JI0Hii BOAOTiIHHI BoZi POPMYIOTbCS €JIeKTPOXIMIUHO aKTHUBHI
IIPOAYKTU KOPO3ii, 1[0 IPU3BOAUTD 10 OTPUMAHHS 3aBUIIEHUX NAHUX MIBUAKOCTI KOPO3ii IpU BUKOPUCTAHHI
NOJISIPU3ALIMHMX METOZIB BUMipIOBaHHs. [I0Ka3aHa MOKJIUBICTh KOHTPOJIIO 32 €JIEKTPOXIMIYHOIO aKTUBHICTIO
IIPOAYKTIiB KOPO3ii cTali Ta ii BIIJIMBOM Ha BU3HAYEHHS M1OJIAPU3ALIIIHOTO ONIOPY 3a BEJIMYUHOIO €JIEKTPOJHOTO
noTteHuiany. JJocuigKeHo aHTUCKaIaHTHI Ta IPOTUKOPO3iliHi BIaCTUBOCTI POCIVMHHUX €KCTPAKTIB: PillaKy, KOPMOBOI
PeIbKU Ta LIyKpOBOTro OypsiKy. BcTaHOBJI€HO, 1110 BCi TPU JOCII)KYBaHi €KCTPAKTU 3/1aTHI 3HUKYBaTH MIBUIKICTh
KOpO3ii, mpoTe Jiniie eKCTPaKT PebKY 3HMXKYE HAaKUIIOYTBOPEHHS Ha 78,7% Ta npolec Koposii Ha 75%. Bnepiue
[I0Ka3aHo, 110 MPUKJIaZeHHs yIbTPa3BYKOBOi Bibpalii yacToToo 28 KI'1 Ipru3BOAUTD O 3CYBY IIOTEHIIiay MiTUHIY B
aHOJHUM OiK Ta 3HMXY€E LIBUAKICTb PO3YMHEHHS CTaJli B 06J1acTi miTuHry fo 30 paziB. BusHaueHO MeXaHi3m
penacuBalii NiTUHTIB Mif Ai€lo yIbTpa3ByKOBOi Bibpallii, 1o MoJsirae y BUMy4eHHi IPOIYKTiB KOPO3ii Haj, 30HaMU
IIiTAHTY Yepes NMOoripleHHs ix aaresii 10 Bi6py4oi noBepxHi. Pyx e1eKTpoJIiTy, CIpUuYMHEeHU Bibpallielo,
IIPU3BOJUTH 10 IIOJIAJIBIIOTO OcabseHHs afresii MpoaAyKTiB KOpo3ii i cripusie IPOHUKHEHHIO CBI’)KOr0 HACUYE€HOTOo
KMCHEM €JIEKTPOJITY BCEPEAUHY IITUHTY, IO NIPU3BOLUTE A0 WIBUIKOI pernacusallii akTUBHOTO meTany. OCHOBHI
Pe3yJbTaTu pOOOTU BBEJIEHO B HOPMATUBHI JOKYMEHTH, 1IJO PETJIAMEHTYIOTh OYIiBHUIITBO Ta €KCIIJIyaTallilo CUCTEM
TEIJIOBOJOIIOCTaYaHH, 30kpeMa B [IBH B.2.5-39:2008 «Im>xeHepHe obafgHaHHS OyIUHKIB i ciopyq. 30BHIlIHI
Mepexi Ta cnopynu. Tensosi Mmepesxi» (3miHa N¢1 Big 01.07.2018).

2. 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 connectionis1:1and
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 ".
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