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Bunuknenns mepmoaxycmuynoi HeCmitikocmi 6 HepiGHOBAICHOMY 080DAZHOMY NOMOYI MENIOHOCIA MOJICE iICMOMHO BNIU-
6amu HAa HAOJIUHICMb 1 YINICHICMb GHYMPIUNHbOKOPNYCHUX NPUCMPOis si0eproco peakmopa. Ha oanuii wac axmyanvrHum nu-
MAauHAM € po3po0Ka a0eKeamuux ma o0IPYHMOBAHUX MeMOoOi8 MOOeNI08AHH MePMOAKYCMUYHOI HeCMIIKoCmi ¢ aKMUueHil 30Hi
sA0epHo20 peakmopa. [[na ymog nepexioHux i asapiiHux pexicumis s0epHux eHepeoycmarosok i3 BBEP 6invu o6rpynmoganum
€ MmepMOOUHAMIUHUL NiOXI0 SU3HAUEHHA YMO8 SUHUKHEHHA MepMOAKYCMUYHOI HeCmiuKoCmi HepigHO8ANCHO20 080pa3HO-
20 mennonocis. Bin 3acnosanuti Ha 3aKOHOMIPHOCMAX YMO8 SUHUKHEHHS KONUBANbHUX NPOYecié Nnpu aKyCmudHux oOypeHHAX
MepMOOUHAMIYHUX NApaMempie NOMOKY MenioHOCIs 8 AKMUBHIL 30HI A0ePHO20 peakmopd.

The occurrence of thermoacoustic instability in the non-equilibrium two-phase flow of the coolant can significantly affect the
reliability and integrity of the nuclear reactor's internal devices. At present, the development of adequate and justified methods for
modeling thermoacoustic instability in the active zone of a nuclear reactor is an urgent issue. For the conditions of transient and
emergency modes of nuclear power plants with VVER, the thermodynamic approach of determining the conditions for the occurrence of
thermoacoustic instability of a non-equilibrium two-phase coolant is more justified. It is based on the regularities of the conditions for
the occurrence of oscillatory processes during acoustic disturbances of the thermodynamic parameters of the coolant flow in the active
zone of a nuclear reactor.

bion. 12.
KurouoBi cjioBa: TepMoakyCTHYHA HECTIHKICTh, aKyCTHUHI OOYPEHHS, SIICPHUI PEaKTop.

Beryn. Anaunis JiTeparypHuX JuKepet JnBo(a3Hi MOTOKU TETUIOHOCISI B aKTUBHIN 30HI PeaKkTopiB,

i mocrtaHoBKka nmpoodaeMun SIKi € HE0OX1JHOI0 YMOBOIO BUHUKHEHHS BUCOKOUYAaCTOTHOT

B nepexigHux 1 aBapifiHUX peXHMax AJEpHHX €HEp-  KOJMBAJIbHOI TEIUIOTiApoanHaMiuHoi HecTiiikocTi (TAH —
royctraHoBoK (SIEY) MoOXyThb BHMHHKAaTH HEPIBHOBAaXHI TepMOAKyCTHYHA HeCTiiKicTh) I1i HEpiBHOBaXHUM JIBO-

Tennogizuka ma mernnoeHepaemuka, 2023, m. 45, Ne1 91



BUKOPUCTAHHA TA CMNAJIFOBAHHA MNMAJIMBA, TEMNOEHEPIETUYHI YCTAHOBKW, EKOJOIMA

(ha3HUM TIOTOKOM MAa€ThCS HA yBa3i PEKUM ITOBEPXHEBOTO
KHUITIHHS 3 KOHJIEHCAII€0 TapoBoi (a3 B IEHTPaTbHIN
«XOJIOJHIN» 30HI MPOXIIHOIO NEPETUHY TEIUIOHOCIsA. Bu-
HUKHEHHS TEPMOAKyCTHYHOI HECTIHKOCTI TETIOHOCIA
B akTuUBHiIMH 30HI (A3) peakTopa CynpOBOIKYETHCS
BHCOKOAMIUIITYIHUMH  BHCOKOYACTOTHUMH  HaBaHTa-
KCHHSIMU HAa TCIUIOBHUJIISAIOUl €JIeMEHTH (TBEIH) Ta
BHYTPILIHBO KOpHIYycHI mpuctpoi peakropa. [1,2]. ILle
MOXK€ ICTOTHO BIUIMHYTH Ha HAJIHHICTh 1 IUIICHICTH
BHYTPIIIHBOBKOPITYCHUX KOHCTPYKIIH peakTopa (B TOMY
YUCJIi 1 HAa TBEIH).

YMOBHW BHHHKHEHHS TEPMOAKyCTHYHOI HECTIHKOCTI
BH3HAYAIOTHCA BHCOKOYaCTOTHOTO KOJIMBAITLHOTOT
HECTIMKOCTIO [BO(Aa3HMX HEPIBHOBAXHUX MOTOKaxX i
yMoBaMH MiK(]a3HOi B3aeMonii B aKyCTUYHHUX XBHIISIX.
OcHOBHa 4YacToTa TEPMOAKYCTHYHUX KOJHMBaHb TEILIO
riIpoAMHAMIYHUX TapaMeTpiB OOEpHEHO NPOMOpIiiiHa
4acy MPOXOJKEHHS 3BYKOBOI XBUJII B CUCTEMI.

ExkcnepumenTtanbHo BcTaHOBJieHO, 1o npu TAH
aMIUTITYyIM KOJIMBaHb THUCKY MOXYTbh jpocsiratd 50 % Bin
CEpeIHbOTO 3HA4YEHHS THUCKY; a OCHOBHA YaCTOTa KOJIH-
BaHb BH3HAYAETHCS YacCOM PO3TOBCIOKEHHS aKyCTHUYHHUX
XBUJIb Y TTAPOTEHEPYIOUOMY KaHaTi.

CyugacHi aperepminictebki komu (RELAP, COKPAT,
CATHARE Ta iH.) He MOACTIOIOTH YMOBH BWHUKHCH-
Hg TAH B akTuBHIN 30H1 sSaepHUX peakTopiB [3, 4, 5, 6].
ToMy akTyanbHUM TUTAHHSAM € pO3pOOKa OOTPYHTOBAHUX
METO/IiB MOJICJIFOBaHHS yMOB BUHUKHEHHsI TAH B akTHBHI#
30H1 peakTopa B MepeXiTHUX 1 aBapiliHUX PEKUMAaX.

VY 1iii po0OTI MpeACTaBICHO aHaIi3 BiJIOMUX ITiJIX0JIiB
MonenmtoBanHs TAH nns oOrpyHTyBaHHS aJeKBaTHUX
METO/IB BU3HAYECHHSI YMOB BUHHKHEHHS Ta CIOCO0IB yCy-
HeHHs TAH B akTUBHIl 30HI pEaKTOPIB.

2. AHaJi3 JiTepaTypHUX JaHUX Ta IOCTAHOBKA
npooJeMu

YV po6ori [1] Ha OCHOBI TEOPETUIHHX Ta EKCIICPUMEH-
TaJbHUX JIOCHIJPKEHb BCTAaHOBJICHO, 110 BUHUKHEeHHsT TAH
B aKTUBHIH 30H1 SJICPHUX PEAKTOPIB CYNPOBOKYETHCS BU-
cokovacToTHUMHU (coTHi ['epir). Takoxk BOHHU CYNPOBOIKY-
IOTBCSI  BHCOKOAMIUTITYTHUMH KOJMBAaHHSIMH THCKY (10 50
% BiI cepenHbOro TUCKY), SIKi MOXKYTb CYTTE€BO BIUIMHYTH
Ha IUTICHICTh BHYTPILIHBO KOPIYCHUX MPUCTPOIB PEaKToO-
pa. OmHaK 3anpOIOHOBaHI METOIM MOJICTIOBAHHS YMOB BU-
HukHeHHs: TAH manu 3aranbHull TEOPETUYHUN XapakTep
Ta CKJAJIHI U1 MPAKTUYHOTO 3aCTOCYyBaHHA. Y poOoTi [1]
TAaKO)K MPOBEJCHHUH aHaji3 BIIOMOIO METoJa BHM3HAUCH-
H1 ymoB TAH Ha 0CHOBI HEpPiBHOBa)KHOI IO AUCIIEPCHOT
Moneni mBOGa3HOTO TMOTOKY TEIUIOHOCIS 3alpOIIOHOBAHO

METOJl BHU3HA4YeHHS yMOB BUHUKHEeHHS TAH B akTuBHIii
30H1 peakTopa B poOOUHNX, MEPEXiTHUX Ta aBapiiHUX PEKU-
Max [2]. B pe3ysbTari BCTAHOBJICHO, 1[0 1€ METOM YKpaii
CKJIaJHUH IJIS1 IPAaKTUYHOI'O 3aCTOCYBAHHS i/l 4ac aHaJIi3y
0e3mneKu SIePHUX CHEeProyCTaHOBOK. Y poOoTi [2] Takox
NpEe/ICTaBIICH] YMCIICHHI eKCIIepUMEHTalbHI AaHi 32 MexXa-
mu obnacti TAH y maporeHepyrounx KaHajax y IIHPOKOMY
JiarnazoHi peKUMHUX MapaMeTpiB (B T. Y. YMOBH SIIEPHUX
eHeproycranoBok 3 BBEP). B pesynbrari excrnepumen-
TaJbHUX JOCIiIKEeHb BCTAHOBJIEHO: HEOOXiTHOI YMOBOIO
TAH B maporeHepyrouMx KaHajlaX TEIUIOEHEPTETUYHOTO
oOagHaHHS € PEeKUM HEPIBHOBAKHOTO («HE JOTPITOTO»)
kuniHeg. Ilpy oMy mapoyTBOpeHHs BiOyBaeTbesl Ha
MOBEpXHI HarpiBaHHs 3 KOHJCHCAI€0 TapoBoi ¢a3u B
XOJIONHOMY TIOTOII TerioHocisl. OCHOBHA 4acToTa TepPMO-
AKyCTUYHHUX KOJIMBAaHb BH3HAYAETHCS YACOM MPOXOIKEHHS
AKyCTHUYHOI XBWJII B KaHaTi. AMIUTITYIa TEPMOAKyCTHYHUX
KonmBaHb jgocsarae 50 % Bix cepeaHbOTO THCKY B KaHAi,
PO3BHUTOK TEPMOAKYCTHYHHUX KOJIMBAHb MOXOAMTH BiJl OLIbLI
BUCOKOYACTOTHUX TapMOHIK 70 OCHOBHOI (€HEPreTH4HOT)
rapMOHIKM KosimBaHb. Ha yMOBHM BHHHKHEHHS TEpMO-
AKyCTHYHUX KOJIMBaHb I1CTOTHO BIUIMBAIOTH — PO3IMOILI
TEIUIOBUIJICHb 110 JIOBKHHI KaHally, 110 OOIirpiBaeThCs,
Ta30HACHYCHICTh TEIIOHOCIA Ta iHmI (akrtopu. Y poboTi
[7] po3mistHyTO MHUTAaHHA LIOAO YMOB BHUHHKHEHHS TeIl-
JIO TIAPOIUHAMIUHOI HECTIMKOCTI B 3aO0DKHHUX KJlaraHax
PEaKTOpPHOI YCTAaHOBKU. B pe3ynbprari BCTAHOBIEHO YMOBH
BUHHUKHEHHS arnepiofn4Hoi HECTIHKOCTI BHACIIIOK TpaHC-
3BYKOBHX PEKUMIB BO(A3HUX TIOTOKIB TEIUIOHOCIS; & YMO-
Bu BuHHKHeHHS TAH BincytHi. ¥ poOoti [8] po3misHyTO
MUTAaHHS YMOB BUHUKHEHHS TiAPOAMHAMIYHOI HECTIMKOCTI
B KaHAJax aKTHBHUX CHUCTeM Oe3MeKH, 1o 3a0e3MeuyroTh
HiKUBJICHHS PEAKTOPHOI YCTAaHOBKM B aBaAPiMHUX PEXKH-
Mmax. [Ipore BruB cuctem Oe3NeKH Ha yMOBH BUHUKHEHHS
TAH y po6orti [8,9] HE po3mIsHYTO.

3. Mera Ta 3a1a4i J0CJTiI7KeHHSA
Meta HOCTIDKEHHS — PO3POOUTH KpHUTEpiabHUI
METO/I BH3HA4YeHHA yMOB BUHUKHeHHS TAH B akTuBHIi
30HI SIGPHUX PEAKTOPiB, SKUH JO3BOJHTH IiIBHIUTH
eKCIuTyaTaliifHy Oe3MeKy i HalacTh 3MOTY PO3POOUTH OTIe-
paTHBHY CHCTEMY JiarHOCTHKH YMOB TAH B akTHBHIH 30H1
PEaKTOPHHUX YCTAHOBOK BEJHKOI IMOTYKHOCTI.
Jns qocsirHeHHs MOCTaBJI€HOI METH BCTAHOBJIEHO 3a-
BIaHHA pPO3pOOKH MaTeMaTWYHOI MOJEIh OIEePaTHBHOTO
croco0y BU3Ha4eHHS yMOB BUHUKHEHHS TAH.

4 AunaJji3 nixxoais monenwBaniass ymoB TAH
Ha nanwmii yac copMoOBaHO JBa OCHOBHUX TEOPETHY-
HUX MiIX0Au 00TpyHTyBaHHS yMoB BuHUKHEeHHs TAH y ma-
porenepyrounx kananax [7,10]:

92

Tennogbisuka ma mennoeHepaemuka, 2023, m. 45, Ne1



BUKOPUCTAHHA TA CIMNAJTFOBAHHA MAJIMBA, TEMJIOEHEPIETUYHI YCTAHOBKW, EKOJIONNA

pEe30HAaHCHUN TiAXil, 3aCHOBAHWM Ha PE30HAHCHOMY
e(eKTi CriBIaiHHs YaCTOTH aKyCTHYHUX 00ypeHb o, 1 4a-
CTOTHU IMITYJIbCIB TUCKY NPH KOHJICHCALl IapOBHUX ITy3HPiB
@

Wq = WR; (1)
TEepPMOAKyCTUYHHH TMiIXiJ, 3aCHOBaHWI Ha TepMo-
JUHAMIYHUX 3aKOHOMIPHOCTSIX YMOB BHHHMKHEHHS KOJIH-
BaJIbHUX MPOLECIB NPH 3MiHAX TUCKY 1 MACH B CHCTEMI.
YMOBH OOTPYHTOBAHOCTI BKa3aHUX MIIXOJIiB PO3IIIsSHE-
MO Ha MPHKIIAJl CUCTEMH 3 OJIMHOYHOTO MapoBOTO MY3UPS,
10 KOHACHCYETHCS B 00’ €Mi BITHOCHO «XOJIOIHOD» PiTUHU.
PiBHSIHHS TETIIOMacOOOMiHY B pO3IIsiIaHiii CHCTEMI:

aM;

d(pyVp) .

“a = Gy =G @

a(pyVpiy) — _Gcivl; Gc — “Fb('Tv_Tl)’ 3)
dt Lyl

ae t —yac; p, — IIUIBHICTH TAPH; V,F,— 00’eM 1 Ioma
TOBEPXHI My3ups; M, — Maca «XOJIOJHOI» PiMHu; i, [ —
MUTOMa CHTAJIBIIIS TapH 1 (a30BOTr0 Mepexoy KOHICHCaIlii;
0 — KoeiIlieHT TEeIUIOBiAMadl Ha TIOBEPXHI ITy3HpS;
T, T,— TeMniepaTypa NapH i «XOJIOAHO» PiMHH.

[Ticnst neperBopeHHs piBHAHB (2) Ta (3) oTpuMaEMo cu-
CTeMY PiBHSHB!

dp _ Gl

. (4 E— 4
dt (iva;Z_dgi;:v)Vb fp’ ( )
% _ Gcil+iva172fpvb —

at Py =~fv ®
aM; _

o - Ge ©
P(t =0) = Pyp; V(t = 0) = Vs

M;(t = 0) = Myp; V,, (t = wg!) = 0. (7)

Habnuxene koHCepBaTUBHE PillIEHHS CUCTEMH PiBHSHb

4), (5) ta(7):
wr ~ fpo/Vbos

Pt = “)El) ~ Py + prVbo/fbo-

®)
)
Toni ymosa (1) pesonancuoro edexry TAH:

av/L = fpo/Vpos (10)

1€ a , — UIBUIKICTb 3BYKy B CUCTEMI 1 B mapi; L — mpuse-
TIEHUH PO3MIp CUCTEMH.

3 ypaxysanusm P, V, =P V, (P, = 0,1 MIla) ymoBu
pe3onancHoro edexry BunukHenHst TAH (10):

. @1VpaPa
Piofpo (an
Amnaiz orpuMaHoi 3anexsocTi (11) BU3HauuB, 10 Ipu
P >>P taT -T<<50<K ymosa pezonancnoro epexkry TAH
BUKOHY€TbhCS 1S cuctemu 3 L << 1,0 m.
V' ¢opmari akyCTM4HHX OOypeHb THCKY OP<<P,
piBHSHHS (4) Ta (6):

dsp _ 9fy
—_ =1
=~ =25, (13)

VY pamkax TepMOIMHAMIYHOTO IiJXOAYy YMOBH BHHHUK-
HeHHs TAH, y cucremi 0 po3mIsSAa€eThCs, KIIAPOBHM ITy-
3up — pinka ¢aza» [10]:

asp  9fp
dt __ 0P
asi; = aeg > 0 (14)
dt apP

TakuM 4MHOM, IEPCIIEKTUBHI METO/IM BU3HAYECHHS] YMOB
BuHHKHeHHS TAH y mepexinnux i aBapiitnux pexxumax SIEY
3 BBEP mnoBuHHI TpyHTyBaTHCS Ha TEPMOAMHAMIYHOMY
MiAXOIi.

5. O0roBopeHHs pe3yabTaTiB PO3PaXyHKOBOIO
MO/IeJTI0BAHHA

Po3pobneno maremMarnyHy MOJETh  ONEpPaTHBHO-
ro croco0y Bu3HaueHHs ymoB TAH y nBodazHOMy
HEPIBHOBAXHOMY ITOTOIlI TEIUIOHOCIS, SKa Ha BiAMIHY Bif
Bimomux migxoxiB [9,11,12] BpaxoBye BILUTUB aKyCTHYHUX
KOJIMBaHb TUCKY Ta HU3HKOYACTOTHHUX (PIYKTAI[IHUX KOJIH-
BaHb BUTpPATH Ha yMOBH BUHUKHEHHs TAH.

Ha ocHoBi po3po0OneHoi MaremarudHoi Mojeni Hpej-
CTaBJICHO KpUTEpiaJbHUI MeTOoj Bu3Ha4eHHs yMOB TAH B
akTuBHil 30Hi BBEP.

Ha ocHOBI TepMOAMHAMIYHOIO MiAXOAYy OTpUMA-
HO YMOBHM TEPMOAKyCTHMYHOI HECTIHKOCTI TEIJIOHOCIS B
aKTUBHIHN 30H1 peakTopa. BoHM 3aiexars BiJl BH3HAYAIEHUX
TEPMOIMHAMIYHUX TTApaMeTPiB — OTYXKHICTh peakTopa, BU-
TpaTu TEIUIOHOCIsI, TUCKY Ta TEeMIepaTypy TEIUIOHOCIS Ha
BXOJI1 Ta BUXOJI 3 aKTUBHOI 30HH. Bci 3a3Ha4eHI mapaMeTpu
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KOHTPOJIIOIOThCS IITAaTHOI CHCTEMOI0 PEAKTOPHOIO KOH-
tporo BBEP. BcranoBneHo, 1110 B HOMiHAIBHOMY PEXHMI
po0OTH peakTopa TEIUIOHOCIH € CTIMKMM MO0 TePMOAKY-
CTHYHHX KOJIMBaHb. YMOBH TEPMOAKYCTHYHOI HECTIHKOCTI
MOXYTh BHHUKHYTH, HaNpHUKIaA, TOpW 3aKIMHIOBaHHI
JEeKIIbKOX TOJIOBHUX IUPKYISLIHHAX HACOCIB.

OneparuBHi cuctemu giarHoctuku SIEY He mnpusHa-
YeHi JUIl BU3HA4YEHHs Ta ycyHeHHs yMOoB TAH B akTuBHIM
30Hi sepHUX peakTopiB. OCHOBHA MPUYMHA TAKOI CUTYyaLii
TIOJISATAE Y BiJICYTHOCTI IOCTAaTHRO OOTPYHTOBAHUX METO/IIB
MOJIeNTFOBaHHA yMOB BUHUKHeHHS TAH y akTuBHIif 30Hi pe-
AKTOPHUX YCTaHOBOK.

[IpencraBneHnii TepMOIUHAMIYHHN METOZI MOJICITIO-
BaHHS yMOB BHHHKHEHHS TAH Moxke OyTH OCHOBOIO ISt
PO3pOOKH BiJIIOBIIHOT ONIEPATUBHOT CUCTEMH J1arHOCTHKH
peaxkTopHoi yctaHoBKM Tuny BBEP, a Takox ajnantoBaHuii
JI0 PEaKTOPHUX YCTaHOBOK

BucnoBkn

1. BuHUKHEHHA TEpPMOAKyCTHUHOI
B HEPIBHOBWKHOMY JIBO(GA3HOMY TOTOI[ TEIUIOHOCIS
MOXE ICTOTHO BIUIMBATHM Ha HaAIHHICTG 1 WLUIICHICTH
BHYTPIIIHBOKOPITYCHUX IPUCTPOIB SOEPHOr0 peaxropa (B
TOMY YHCII 1 TBEJIB).

Cy4acHi IeTepMIHICTChKI KOJIU HE MOJCIIOITh YMOBH
BUHHUKHEHHS TEPMOAKyCTHYHOI HeCTiiKocTi. ToMy akTyasb-
HUM IHUTaHHSIM € po3poOKa aJeKBaTHUX Ta OOIPYHTOBAHUX
METOJIIB MOJICJIIOBAHHSI TEPMOAKYCTHYHOI HECTIHKOCTI B
AKTUBHIH 30HI SJICPHOTO PEAKTOPA.

2. Ha ocHOBiI TpoBeAeHOro aHami3y BIJOMOTO pe-
30HAHCHOTO MIiOXOAY MOJENIOBAaHHS YMOB BHHHUKHEHHS
TEPMOAKyCTUYHOI HECTIMKOCTI (Ha MPHKIIAAI OJUHOYHOTO
My3Hpsi, 10 KOHJIEHCYETHCS) BCTAHOBJICHO, 1[0 PE30HAHCHI
e(eKTH CIiBIaJiHHSI YaCTOTH PO3MOBCIOKCHHS aKyCTHY-
HUX XBHJIb 1 4aCTOTH KOHJIEHCALlii TApPOBUX IY3UPIB MOXKYTh
OyTH 3HAUYIIUMH JJIs1 BIJHOCHO KOPOTKUX KaHaJiB (MEH-
mux 3a 1 M) pH BiAHOCHO HU3BKHUX THUCKAX.

3. i yMOB TiepexiHUX 1 aBapifHUX PEeXHUMIB siep-
HUX eHeproycTtaHoBok i3 BBEP 0imbmr oOrpyHTOBaHUM €
TEPMOAMHAMIYHUHA MiAXiX BU3HAYEHHS YMOB BHHUKHEHHS
TEPMOAKyCTUYHOI HECTIMKOCTI HEPIBHOBaXKHOTO ABO(a3-
HOTO TEIJIOHOCIS, 3aCHOBaHW Ha 3aKOHOMIPHOCTSIX YMOB
BUHHUKHEHHS KOJINBAJIbHUX IPOLECIB IIPU aKyCTHYHHUX 00Y-
PEHHSIX TEPMOAMHAMIYHUX MapaMeTPiB MOTOKY TEIIOHOCIS
B aKTUBHIH 30HI SJICPHOTO PEaKTOpa.
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The occurrence of thermoacoustic instability in the non-
equilibrium two-phase flow of the coolant can significantly
affect the reliability and integrity of the nuclear reactor's
internal devices. At present, the development of adequate and
justified methods for modeling thermoacoustic instability
in the active zone of a nuclear reactor is an urgent issue.
The purpose of the study is to develop a criterion method
for determining the conditions for the occurrence of TAN
in the active zone of nuclear reactors, which will increase
operational safety and provide an opportunity to develop an
operational system for diagnosing the conditions of TAN
in the active zone of high-power reactor installations. For
the conditions of transient and emergency modes of nuclear
power plants with VVER, the thermodynamic approach
of determining the conditions for the occurrence of
thermoacoustic instability of a non-equilibrium two-phase
coolant is more justified. Based on the thermodynamic
approach, the conditions of thermoacoustic instability of the
coolant in the active zone of the reactor were obtained. They
depend on the defining thermodynamic parameters— reactor
power, coolant consumption, pressure and temperature of
the coolant at the entrance and exit of the active zone. It
was established that in the nominal operating mode of the
reactor, the coolant is stable with respect to thermoacoustic
fluctuations. Based on the analysis of the well-known
resonance approach to modeling the conditions for the
occurrence of thermoacoustic instability (on the example
of a single condensing bubble), it was established that
the resonance effects of the coincidence of the frequency
of propagation of acoustic waves and the frequency of

condensation of steam bubbles can be significant forrelatively
short channels (less than 1 m) at relatively low pressures.
For the conditions of transient and emergency modes of
nuclear power plants with VVER, the thermodynamic
approach of determining the conditions for the occurrence
of thermoacoustic instability of a non-equilibrium two-
phase coolant, based on the regularities of the conditions
for the occurrence of oscillatory processes during acoustic
perturbations of the thermodynamic parameters of the
coolant flow in the active zone of a nuclear reactor, is more
justified.
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