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AHOTAILA

bynoes /1.C.  Kpamidikaiiss  TEIJIOTAPOJUHAMIYHOI  CTIHKOCTI Yy
3MIITYBJIBHUX  TEIUIOOOMIHHUKAaX  TypOIHHOTO BIIIUICHHS.  SIIEPHUX
eHeproycTaHoBok. — KBaniikariiiHa HayKkoBa Ipars Ha IpaBax pyKOIUCY.

Hucepramisi Ha 3100yTTS HAyKOBOTO CTyMeHs 1oKTopa (imocodii 3a
cnemianpHicTiO 143 AToMHa eHepreTuka. — Hamionaneuuit yHiBepcutet «Omechka
nomiTexHikay, Onaeca, Ykpaina, 2026.

baratopiunmii 10CBiA  eKcIUTyarauii 3MINIyBaJbHUX TEMIOOOMIHHUKIB
TypOIHHOTO BIIJIUICHHSI SJIEPHUX EHEProyCcTaHOBOK 3 peakTopamu Tuily BBEP
BU3HAUMB BHUHHUKHEHHS B IIEBHUX pPEXHUMax MOPYIIEHHS HOPMAaJIbHUX YMOB
eKCILTyaTallii Ta MiJIBUILIEHOr0 BIOpaiiHOrO CTaHy CUCTEM TYpOIHHOTO BIIIICHHS
BHACIIJIOK TIAPOAMHAMIYHMX «yJapiB» Ha BHYTPIIIHHOKOPITYCHI MPHUCTPOI
3MIITyBaJIbHUX TEIJIO0OMIHHUKIB.

HeratuBHMMH HaciKaMH TIPOJUHAMIYHUX «YyAApPiB» MOXKYTb OyTH:

HOPYLIEHHS YMOB HOpMaJbHOI poOOTH HAcOCIB, 110 3a0€3MeUyI0Th Mojady
BOJIY JI0 MapOreHEPaTOPiB;

HOLIKOKEHH /Py HHYBaHHS BHYTPILIHBOKOPITY CHUX IPUCTPOIB
3MIITyBaJIbHUX TEMJI0O0OMIHHUKIB;

MIBUIICHUN BIOpaIliiHuii cTaH oO0JagHAHHS/TPyOONPOBOIIB TYypPOIHHOTO
BIIJIUICHHS SIACPHUX CHEPrOyCTaHOBOK.

OpHi€ro 3 TOMIHAHTHUX NPUYMH BUHUKHEHHS TIAPOAMHAMIYHUX YAApIiB Ta iX
HEraTUBHUX HACIIAKIB MOXKYTh OyTH YMOBHU TETUIOT1IPOAMHAMIYHOI HECTIMKOCTI B
CUCTEMaXx 3MINTYyBAIbHUX TEMJI00OMIHHUKIB.

Bu3HaueHHsT yMOB BUHUKHEHHS TEIUIOTAPOAMHAMIYHOI HECTIMKOCTI Y
CUCTEMaX 3MINIYBAIbHUX TETUIOOOMIHHUKIB Yy POOOUYMX 1 MEPEeXiTHUX PEeKUMaX
MOke OyTH TIPOBEIEHO NUIAXOM PO3PaXyHKOBOI Ta EKCIEpUMEHTAIbHOI
kBanmiQikaiii (0OIpyHTYBaHHS) TEIUIOTIAPOAMHAMIYHOI CTIMKOCTI, 110 1 BU3HAYa€
aKTyaJIbHICTh, METY Ta 3aBJAaHHS L€l pOOOTH.

Merta naHoi poOOTH — poO3paxyHKOBa Ta €KCIIEpUMEHTaIbHa KBasi(ikallis

YMOB TEIIOTIIPOIMHAMIYHOT CTIMKOCTI B pOOOYHNX 1 MEPEXITHUX PEKUMAX CUCTEM



3MIITyBaJbHUX TETI00OMIHHUKIB TypOIHHOTO BIJIJTIJICHHSI SIEPHOIT
eHeproyctaHoBku 3 BBEP.

JlocsiTHeHHST 3a3HA4YeHOI METH 3a0e3MeUyeThCS BUPIMICHHSIM HACTYITHHUX
3azay.

1. AHamii3 BiIOMHUX JOCHIIKEHb B 00JIaCTI MOJIETMIOBAHHSA YMOB 1 HACIiIKIB
pI3HUX BUIIB IMITYyJbCHOI (NEPIOAMYHOI), HU3HKOYACTOTHOI Ta BUCOKOYACTOTHOI
KOJIMBAJIBHOI TEIUIOTIIPOAMHAMIYHOT HECTIMKOCTI B CHUCTEMaX TEIUIOTEXHIYHOTO
o0alHaHHS EHEPrOyCTAaHOBOK.

2.  Po3pobka  geTepMiHICTCBKOTO  MeETOAy  KBamidikaiii  yMoB
TIPOAMHAMIYHMX  yJIapiB y  JUHAMIYHUX  peXHMaxX  3MIIIyBaJbHUX
TEMJI000OMIHHUKIB BHACIIJOK IMITYJIbCHOI TEIJIOT1APOAMHAMIYHOI HECTIMKOCTI.

3. ExcnepumenTanibHa kBamidikaiiisa (Bepudikallis) yMOB TiAPOJUHAMIYHUX
yaapiB y  3MINIyBAIbHUX  TEIJIOOOMIHHUMKAX  BHACIIJIOK  IMITYJIbCHOI
TEIUIOT1APOMHAMIYHOT HECTIHKOCTI.

4. Po3pobka  JE€TEpMIHICTCBKOTO  MeToxy  KBamidikaiii  ymoB
TIAPOAMHAMIYHMX  yJapiB y  PIBHOBAKHUX  peXUMax  3MINIyBaJIbHHUX
TEIMJI000MIHHHUKIB BHACIIJIOK KOJIMBAIBHOI TETUIOT1IPOIMHAMIYHOT HECTIHKOCTI.

5. Po3poOka mnpakTUYHUX pEKOMEHAAIlid 100 3a0e3MeUYeHHs YMOB
TEIMJIOTAPOJAMHAMIYHOT CTIMKOCTI 3MINIYBAJIbHUX TEIUIOOOMIHHHMKIB TYpOIHHOTO
BIJUTIJICHHS siZiepHOi eHeproycranoBku 3 BBEP.

HayxoBa HOBH3HA pOOOTH MOJIATAE Y HACTYITHOMY.

1. Briepiiie BCTaHOBJICHO, 1110 /IJIsI CUCTEM 3MIITyBaJIbHUX TEIJIOOOMIHHUKIB Y
3arajJbHOMY BHUMAJIKy aKTyaJlbHi:

HU3bKOYACTOTHA KOJMBAJIbHA TETUIOT1APOMHAMIYHA HECTINKICTh, BUKJIMKAHA
3aMi3HEHHSM 3aBEPIICHHS TEIJIOMAacOOOMIHHUX TIPOILECIiB TPH KOHJCHcAIli Ta
THEPIIIHICTIO HAMIPHO-BUTPATHUX XapaKTEPUCTUK HACOCIB;

IMITyJIbCHA ~ TEIUIOTIIPOJAMHAMIYHA  HECTIMKICTh  BHACIIJIOK  IEPEeXoay

KIHETUYHOI €HEePTii MOTOKY Y BHYTPIIIHIO €HEPTIO T1IPOIMHAMIYHUX Yy1apiB.



2. Po3pobieHo HOBHMM JeTEpMIHICTCBKMN MeToa KBamidikaiii yMoB
TAPOJMHAMIYHUX yAapiB Y 3MINIYBAIBHUX TEIUIOOOMIHHMKAX  BHACHIIOK
IMITYJTBCHOT TETIOT1APOIMHAMIYHOT HECTIHKOCTI.

3. Po3pobieno HOBUMI ACTEPMIHICTCBKMM MeToj KBajidikarii yMoB
TAPOMHAMIYHUX YAApiB Yy 3MIMIyBaIbHUX TEIUIOOOMIHHMKAX  BHACIIIOK
KOJIMBAJIbHOT TETIOT1APOAUHAMIYHOI HECTIHKOCTI.

Po3po6ieni  oOrpyHTOBaHI MpakTUYHI PIMIEHHS IIOJ0 3aroOiraHHs
TIAPOAMHAMIYHUM  yJapam BHACJIIJOK IMITyTbCHOI ~ Ta  KOJUBAJBHOT
TEIUIOT1APOMHAMIYHOT ~ HECTIMKOCTI Yy  3MINIYBAJIbHUX  TEIJIOOOMIHHUKAX
TypOIHHOTO BIAJAUICHHS sijepHOi eHeproyctaHoBkd 3 BBEP wmoxyTts Oytu
BUKOpHUCTaHI  eKcruryatytouoro opranizamito HAEK  «Eneproarom»  nmms
niaBUICHHS epeKTUBHOCTI Ta Oe3nmeunoi ekcruryataiii AEC Ykpainm.

Y po3amini 1 mnpoBeneHO aHami3 BIIOMHX METOAIB  MOJCITIOBAHHS
TIIPOJIMHAMIYHUX  yAapiB BHACHIOK PI3HUX BHUIIB  TEIJIOT1APOJUHAMIYHOI
HECTIMKOCTI B CHCTEMax TEIUIOTEXHIYHOrO0 OOJIa[HAHHS EHEepProyCTaHOBOK:
HU3bKOYaCTOTHA KOJIMBaJIbHA TEIUIOT1IAPOJUHAMIYHA HECTIUKICTh y
aporeHepyrUnx /KOHJIEHCYIOUUX CUCTEMAX; BHCOKOYaCTOTHA
TEIJIOTIAPOJMHAMIYHA HECTIMKICTh Y HEpPIBHOBAKHUX JABO(PA3HUX CHUCTEMAX;
IMITyJIbCHA TEIUIOT1APOMHAMIYHA HECTIUKICTh Y TPAHC3BYKOBOMY CEPEIOBHIII Ta B
KOHTYpax MPUPOAHOI IUPKYJIAIIT Ta 1H.

BcranoBieHo, 10 B JaHWW 4Yac BIACYTHI JOCUTh OOIPYHTOBAaHI METOAM
MOJICNIIOBAHHS ~ TIIPOJAMHAMIYHMX  yJapiB Yy  CHUCTEMax  3MIlIyBaJIbHUX
TEIMJI000MIHHUKIB.

3rifHo 3 pe3yJbTaTaMy IPOBEACHOT0 aHaJi3y BCTAHOBIICEHO METY Ta 3aBIaHHS
poboTH.

Y po3aiai 2 po3po6sieHO HOBUM ACTEPMIHICTCHKUM METOJI MOJEIIOBaHHS
TAPOJMHAMIYHUX  yAapiB  BHACHIAOK  IMIOYJBCHOI  TEIJIOT1APOAMHAMIYHOI
HECTIUKOCTI B JAWHAMIYHMX (HECTAI[lOHAPHUX) pEeXKUMaX 3MINTyBaIbHUX
TEMJIOOOMIHHUKIB PEreHepaTUBHOI CUCTEMU TypOIHU. YMOBH BHHHMKHEHHS

TAPOAMHAMIYHMX  yJapiB  BHACHIJOK  IMIIYJIbCHOI  TEIUIOT1APOJIMHAMIYHOL



HECTIMKOCTI — IMITYJIbCHE 3HWIKEHHSI IIBUIKOCTI IOTOKY 3 IEPETBOPEHHSIM
KIHETUYHO1 €HEeprii MOTOKY B €HEPTrito IMITYJIbCY TUCKY T1IPOAMHAMIYHMX yAapiB.

BusznauanpHUMH yMOBaMH TEIUIOT1POAMHAMIYHOI HECTIMKOCTI B 00 eMmi
3MINTYyBaJBLHOTO MifirpiBadya € HE3aBEPIICHICTh TEIIOMacOOOMIHHUX IIPOIIECIB
KOHJEHCallli Ta 1HEPIINHICTh peakiii HamipHO-BUTPATHOI XapaKTEPUCTUKU
KOH/ICHCATHOTO Hacoca.

AMIUTITYIM 1 4YacTOTH KOJUBaHb TEIUIOTIAPOJWHAMIYHUX IapaMeTpiB Yy
3MINTyBaJIBHOMY TMiAIrpiBadl ICTOTHO 3ajieXkaTh BiJl BHUTpPATH MapH, IO TIpie€.
MakcumaibHi BIIHOCHI aMIUTITYIM KOJIMBaHb BUTPATU KOHAEHcATy 25 %, TUCKY B
00 emi migirpiBaua — 50 %, piBHA KOHJIeHcaTy B migirpiBadi — 99 %. MakcumanbHa
yactoTa kKoiauBaub 0,1 I'm.

IMIysibCcH TUCKY TPH T1IpOYyJapax TaKoK ICTOTHO 3aJIeXkaTh BiJ] BUTPAT MapH,
110 rpie. MakcumanbHUI BIZHOCHUM 1MITyJibC TUCKY Ttapu 400 %.

JUist  3ano0iraHHs KOJMBaHHAM TEIUIOTIIPOJAMHAMIYHMX IapaMeTpiB 1
TIPOAMHAMIYHUM yaapaM B 00 €Ml 3MIIIYyBaJIbHOTO MiAirpiBada JOIIBHOIO €
MOJIEpHI3aIlisi CHCTEMH IUISIXOM YCTaHOBKHU:

PEryJsTOpIB 1MO/aul BUTPATH TapH, 10 T'pi€, 1 pIBHSA KOHJIEHCATY B 00 €Mi
MiJIrpiBaya;

neMiyounux OpUucTpoiB Ha TPyOOIIPOBOII ITOAAYl KOHJIEHCATy B MiAIrpiBay.

VY po3aini 3 npoBeneHo ekcriepuMeHTalIbHy KBalidikaiio (Bepudikaiiiro)
pPO3pOOJICHOT0 METOJy MOJICJIIOBAHHS TEIUIOTIAPOJUHAMIYHOI HECTIHKOCTI Ta
TIPOAMHAMIYHUX YJapiB Ha EKCIEPUMEHTAIbHUX ycTaHoBKax «limpoymap» 1
«Hacoc». KoHCTpYKIIITHO-TEXHIYHI TapamMeTpu EKCIEePUMEHTAIBHUX YCTAaHOBOK
BIJIOBIJIAI0Th KPUTEPISAM TEIUIOT1IPOIMHAMIYHOI OA1I0HOCTI HATYPHOT CUCTEMH.

Ha excnepumenTanpHiil ycranoBii «I'ipoyaap» yMOBH T1IpOJAMHAMIYHOTO
ylAapy Ha KOPITyC TiAPOEMHOCTI «IITYYHO)» CTBOPIOBAIUCS IUIIXOM BiAKPHUTTA
KJIalaHa-3aTBopa Mpu TUCKax B riapoeMuocti 0,2, 0,45, 0,6 1 0,8 MI]a.

Ha ekcnepumentanpHiii yctanoBui «Hacoc» amMmmiTyaum peecTpoBaHHUX

KOJIMBaHb TUCKY B KOHTYPl CTBOPIOBAJIMCS LUISIXOM 3MIHU BUTPATH PETYIIOI0UUM



KJIAalTaHOM. YMOBH TIIPOJUHAMIYHUX YJapiB «IITYYHO» MOJEIIOBAIUCS PI3KUM
3aKPUTTSIM PETYJIIOI0YOro KilanaHa.

MaxkcruManbHi BITHOCHI aMIUTITYyId IMITYJIbCY THUCKY TMPH T1IPOJUHAMIYHUX
yAapax Ha eKCIepUMEeHTalbHIN ycTaHoBIl «[11poynap» He nepeBuiryBain 350 %.
MaxkcuMmanbHi BIZHOCHI aMILTITYAH IMIYJbCY TUCKY MPH T1IPOJUHAMIYHUX yaapax
Ha eKclepuMeHTanbHiM ycraHoBui «Hacoc» we mepeBumyBanu 950 %.
KoncepBaTuBHI PO301KHOCTI PO3PAXYHKOBHUX 1 EKCIEPUMEHTAIbHUX JIAaHUX
BU3HAUYAIOTHCA TMPUUHATUMH B PO3PAXYHKOBUX MOJENSX MPUITYIIEHHSMHU PO
130TEpPMIYHICT,  MpOIleCY  TiApOyJapy Ta  BIJACYTHICTB  HEOOOPOTHHUX
TEIJIOT1IPOIUHAMIYHUX BTpAT.

MakcumanbHi BIAHOCHI aMILTITYI KOJIMBaHb TUCKY B 3aMKHYTOMY KOHTYpI
eKCIIEpUMEHTaIbHOI ycTaHOBKM «Hacoc» nmpu BapitoBaHHI BUTpaTh He
nepesuiyBasu 50 %.

Y po3mini 4 po3pobieHO  JIETEPMIHICTCHKUM  METOJ  KBamidikaili
TEIJIOTIPAaBIIYHOI  CTIAKOCTI B PIBHOBAXHOMY CTaHi  3MINIYIOYHUX
TEIJI000OMIHHUKIB.

Po3pobnennii MeTo[ 3acCHOBAaHO Ha aHali3l BIUIMBY  HE3AJIEKHHUX
GAyKTyamiiHMX  BIAXWIEHb THUCKY Ta IIBHJAKOCTI IOTOKY Ha YMOBH
TEIJIOTAPOAMHAMIYHOT HECTIMKOCTI, IO JO3BOJIMJIO BU3HAYUTHU PO3PAXyHKOBY
MepexXy mapameTpiB TEIUIOTAPOANHAMIYHOT HECTIMKOCTI.

3rifHO 31 BCTAHOBJIIEHMMHM pe3yJIbTaTaMHd pO3pPaxyHKOBOi KBaji(ikaiii
TEIUIOT1APONHAMIYHOI CTIMKOCTI PO3pOOJICHO NPAKTUYHI PEKOMEHJAIl o0
3armo0iraHHs yMoBaM 1 HaCIHigKaM TEIUIOTIAPOJUHAMIYHOI HECTIMKOCTI Ta

TAPOJMHAMIYHUX YIapiB.

KawuyoBi ciaoBa: rigpoadHamika, TEMIO MacoOOMIH, TEIUIOTEXHIUHE

oOnaHaHHs, HAAIMHICTB, siIEpHA EHEPrOyCTaHOBKA.



ABSTRACT

Bundiev D.S. Qualification of thermal hydrodynamic stability in mixing heat
exchangers of the turbine house of nuclear power plants. — Manuscript.

Thesis for a Doctor of Philosophy degree by specialty 143 Nuclear Power. —
Odessa Polytechnic National University, Odessa, Ukraine, 2026.

Many years of experience in operating mixing heat exchangers of the turbine
house of nuclear power plants with VVERs have determined the occurrence of
violation of normal operating conditions and increased vibration of turbine house
systems due to "water hammers" on the internals of mixing heat exchangers in
certain modes.

The negative consequences of "water hammers" can be:

violation of the normal operating conditions of pumps that provide water
supply to steam generators;

damage/destruction of internals of mixing heat exchangers;

increased vibration of equipment/pipelines of the turbine house of nuclear
power plants.

One of the dominant causes of "water hammers" and their negative
consequences can be conditions of thermal hydrodynamic instability in the mixing
heat exchanger systems.

Determination of the conditions for the occurrence of thermal hydrodynamic
instability in mixing heat exchanger systems in operating and transient modes can
be realised with calculation and experimental qualification (substantiation) of
thermal hydrodynamic stability that determines the relevance, purpose and tasks of
this work.

The purpose of this work is the calculation and experimental qualification of
the conditions for thermal hydrodynamic stability of mixing heat exchanger systems
of the turbine house of a nuclear power plant with VVER in operating and transient
modes.

The achievement of this purpose is ensured by solving the following tasks.



1. Analysis of known research in modelling the conditions and consequences
of various types of pulsed (periodic), low-frequency and high-frequency oscillatory
thermal hydrodynamic instability in systems of thermal equipment of power plants.

2. Development of a deterministic method for qualifying the conditions of
"water hammers" in dynamic modes of mixing heat exchangers due to pulsed
thermal hydrodynamic instability.

3. Experimental qualification (verification) of the conditions of "water
hammers" in mixing heat exchangers due to pulsed thermal hydrodynamic
instability.

4. Development of a deterministic method for qualifying the conditions of
"water hammers" in equilibrium modes of mixing heat exchangers due to oscillatory
thermal hydrodynamic instability.

5. Development of practical recommendations for ensuring the conditions of
thermal hydrodynamic stability of mixing heat exchangers of the turbine house of a
nuclear power plant with VVER.

The scientific novelty of the work is in the following.

1. It was found for the first time that for mixing heat exchanger systems in the
general case the following are relevant:

low-frequency oscillatory thermal hydrodynamic instability caused by the
delay in the completion of heat and mass exchange processes during condensation
and the inertia of the pressure-flow characteristics of pumps;

pulsed thermal hydrodynamic instability due to the transition of the kinetic
energy of the flow into the internal energy of "water hammers".

2. A new deterministic method for qualifying the conditions of "water
hammers" in mixing heat exchangers due to pulsed thermal hydrodynamic instability
has been developed.

3. A new deterministic method for qualifying the conditions of "water
hammers" in mixing heat exchangers due to oscillatory thermal hydrodynamic

instability has been developed.



Reasoned practical solutions have been developed to prevent "water
hammers" due to pulsed and oscillatory thermal hydrodynamic instability in mixing
heat exchangers of the turbine house of a nuclear power plant with VVER that can
be used by the operating organization NNEGC Energoatom to increase the
efficiency and safe operation of Ukrainian nuclear power plants.

The First Chapter analyses known methods for modelling "water hammers"
due to various types of thermal hydrodynamic instability in systems of thermal
equipment of power plants: low-frequency oscillatory thermal hydrodynamic
instability in steam-generating/condensing systems; high-frequency thermal
hydrodynamic instability in non-equilibrium two-phase systems; pulsed thermal
hydrodynamic instability in a transonic environment and in natural circulation
circuits, etc.

It is found that at present there are no sufficiently substantiated methods for
modelling "water hammers" in mixing heat exchanger systems.

According to the results of the analysis, the purpose and tasks of the work are
established.

The Second Chapter develops a new deterministic method for modelling
"water hammers" due to pulsed thermal and hydrodynamic instability in dynamic
(non-stationary) modes of mixing heat exchangers of a regenerative turbine system.
The conditions for the occurrence of "water hammers" due to pulsed thermal and
hydrodynamic instability are a pulsed decrease in the flow velocity with the
conversion of the kinetic energy of the flow into the energy of the pressure pulse of
"water hammers".

The determining conditions for thermal hydrodynamic instability in the
volume of the mixing heater are the incompleteness of the heat and mass transfer
processes of condensation and the inertia of the reaction of the pressure-flow
characteristic of the condensate pump.

The amplitudes and frequencies of oscillations of thermal hydrodynamic
parameters in the mixing heater significantly depend on the flow rate of the heating

steam. The maximum relative amplitudes of condensate flow rate fluctuations are



25%, pressure in the heater volume is 50%, and condensate level in the heater is
99%. The maximum oscillation frequency is 0.1 Hz.

Pressure pulses during water hammer also significantly depend on the heating
steam flow rate. The maximum relative steam pressure pulse is 400%.

To prevent fluctuations in thermal hydrodynamic parameters and water
hammers in the volume of the mixing heater, it is advisable to modernize the system
with installing:

regulators of the heating steam flow rate and the condensate level in the heater
volume;

damping devices on the condensate supply pipeline to the heater.

The Third Chapter carries out the experimental qualification (verification)
of the developed method for modelling thermal hydrodynamic instability and "water
hammers" on the experimental installations “Water hammer” and “Pump”. The
design and technical parameters of the experimental installations meet the criteria
for thermal hydrodynamic similarity of the full-scale system.

On the experimental installation “Water hammer”, the conditions for water
hammers on the body of the hydraulic tank were “artificially” created by opening
the valve-gate at pressures in the hydraulic tank of 0.2, 0.45, 0.6 and 0.8 MPa.

On the experimental installation “Pump”, the amplitudes of the registered
pressure fluctuations in the circuit were created by changing the flow rate with a
control valve. The conditions for water hammers were “artificially” simulated by
abruptly closing the control valve.

The maximum relative amplitudes of the pressure pulse during water hammers
on the experimental installation "Water hammer" did not exceed 350%. The
maximum relative amplitudes of the pressure pulse during water hammers on the
experimental installation "Pump" did not exceed 950%. Conservative discrepancies
between the calculated and experimental data are determined by the assumptions
made in the calculation models about the isothermality of the water hammer process

and the absence of irreversible thermal hydrodynamic losses.



The maximum relative amplitudes of pressure fluctuations in the closed circuit
of the experimental installation "Pump" when varying the flow rate did not exceed
50%.

The Fourth Chapter develops a deterministic method for qualifying the
thermal hydraulic stability in the equilibrium state of mixing heat exchangers.

The developed method is based on the analysis of the influence of independent
fluctuation deviations of pressure and flow velocity on the conditions of thermal
hydrodynamic instability that made it possible to determine the calculation network
of parameters of thermal hydrodynamic instability.

According to the found results of the calculation qualification of thermal
hydrodynamic stability, practical recommendations have been developed for
preventing the conditions and consequences of thermal hydrodynamic instability and

water hammers.

Keywords: hydrodynamics, heat and mass transfer, heat engineering

equipment, reliability, nuclear power plant.
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