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V. BimoMocTi npo gucepraniio
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Tema gucepranii:

1. KommiekcHe 3a6e3nedeHHs1 KOpo3iliHOOe3eyHoi eKcIlyaTallii cucTeM TelJI0BOAOIOCTavYaHHs XUTI0BO-
KOMYHaJIbHOI iHppacTpyKTypu

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

Pedepar:

1. PoboTa HampasjieHa Ha BUPillleHHS HAayKOBO-TEXHIYHOI Mpo6sieMn HaZiliHOI Ta €(DEKTUBHOI eKCIITyaTallii CUCTEM
rOCroJapChbKO-TIUTHOTO BOLOIIOCTAYaHHS Ta KOMYHAJIbHOIO TEIJIONOCTaYaHH JKUTI0BO-KOMYHAJIbHO]
iH(ppacTPyKTypHu 32 PaXyHOK 3HMKEHHSI KOPO3iiHOTO PYIHYBaHHS TPyOOIIPOBOIB Ta 3HWKEHHS OCA/IKEHHSI HaKUITY
B TEIJIOOOMiHHOMY 0o6J1afiHaHHi. [Ipo6yiema BUPiLIyeThCs 32 paXyHOK BIIPOBAIKEHHS! aIbT€PHATUBHOTO IiIXOAY 10

BOJIOIIATOTOBKM Y TEIJIOBUX MEPEKAX LIJISIXOM [03YBAaHHS PEAreHTiB KOMILJIEKCHOI Jii Ha OCHOBI JaHUX



KOpO3iliHOr0 MOHITOPHUHTY, MifBULIEHHS e(PeKTUBHOCTI Ta HaJliHOCTI pOOOTHU MIACTUHYATUX TEIJIOOOMIHHUKIB
TEIJIOBYX ITYHKTIB IIPU HAKJIalaHH] y/IbTPa3ByKOBOi Bibpaliii Ta nifBuineHHs KOPo3iliHOi CTIKOCTI Tpy6OIIpOBOiB
CHCTEM raps40ro BOJOIIOCTAa4YaHHS MIJIIXOM BIIPOBAI)KEHHS KOMIIIEKCY €KCILTyaTalliiHUX 3aXOMiB.
[TponeMOHCTPOBAHO 3B$130K MiXK (pa30BUM CKJIaIOM ITPOAYKTIB KOPO3ii, yYMOBaMU eKCILIyaTaljii crasi ta
€JIEKTPOXiMiYHOIO aKTUBHICTIO. BU3HaU€HO, 10 Y X0JIO/HI BOJOTIHHI BOJi (POPMYIOTbCS €JIEKTPOXIMIUHO aKTHUBHI
IIPOAYKTU KOPO3ii, 1[0 IPU3BOAUTD 1O OTPUMAHHS 3aBUIIEHUX NAHUX MIBUAKOCTI KOPO3ii IpU BUKOPUCTAHHI
NOJISIPU3aLiiHUX METO/iB BUMipIOBaHHs. [IoKazaHa MOKJIUBICTh KOHTPOJIIO 32 €JIEKTPOXIMIYHOIO aKTUBHICTIO
IIPOAYKTIB KOpO3ii cTayli Ta ii BIIJIMBOM Ha BU3HAYEHHS NOJIAPU3ALIIIIHOIO OINIOPY 3a BEJIMYUHOIO €JIEKTPOIHOTO
noTeHIiany. JocmigKeHo aHTUCKaIaHTHI Ta IPOTUKOPO3iliHi BIaCTUBOCTI POCIMHHUX €KCTPAKTIB: PillaKy, KOPMOBOI
PeIbKU Ta LIyKpOBOTro OypsiKy. BcTaHOBII€HO, 1110 BCi TPU JOCI)KYBaHi €KCTPAKTX 3[1aTHI 3HUKYBaTH MIBUJIKICTh
KOPO3ii, TpoTe JniIe eKCTPAKT peibKY 3HUKYe HAKUIIOYTBOPEHHsI Ha 78,7% Ta npolec Koposii Ha 75%. Briepie
II0Ka3aHo, 10 NPUKJIAJEHHS YIbTPa3ByKOBOi Bibpallii yacToToo 28 KI' MpU3BOAUTS /10 3CYBY MOTEHLIialy MiTUHTY B
aHOJHUM OiK Ta 3HMXYE WBUAKICTb PO3YMHEHHSI CTajli B 06JacTi nituHry o 30 paszis. BusHaueHO MexaHi3m
penacuBallii NiTUHTIB Mif Aielo ylbTpa3ByKoBoi Bibpallii, o 1oJsirae y BUMy4eHHi IPOJYKTiB KOPO3ii Haj, 30HaMuU
HIiTUHTY Yepe3 NoripieHHs ix aaresii 10 Bi6py4oi noBepxHi. Pyx e1eKTposIiTy, CHpUYMHEeHU Bibpallielo,
IIPU3BOJUTH 10 TIOJAJIBIIOrO OcyIabIeHHs afresii MpoayKTiB KOpo3ii i Cripusie IPOHMKHEHHIO CBI’)KOT0 HACUYE€HOTO
KMCHEM €JIEKTPOJITY BCEPEAUHY IITUHTY, IO IPU3BOLUTE [0 LIBUIKOI pernacusallii akTUBHOTO meTany. OCHOBHI
pe3yJsbTaTu poOOTH BBEJEHO B HOPMATUBHI JOKYMEHTH, 1O PErJIAMEHTYIOTh OYAiBHULTBO Ta €KCIIyaTallil0o CUCTEM
TEIJI0BOAOIIOCTaYaHHs, 30KkpemMa B JIBH B.2.5-39:2008 «IHxeHepHe 06s1aiHaHHS OYOUHKIB i ciopyz. 30BHilIHI
Mepexi Ta criopynu. Tensosi mepexxi» (3miHa N21 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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