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IIpencraBiieHo pe3ynbTaTu  4u-
CENILHOTO  MOJICJIIOBAHHS  MPOLECIB
TEINIOMacoOOMiHy Tpu Tewil JBO-
(ha3HOTO TIOTOKY B CEMHCTPIIKHEBIH
30ipmi. JlocmimKkeHO BIUTMB 3MiHH
PeXHMMIB Teuii Ha eHTaJBITIIO MoTepey-
HUX TOTOKIB MK KOMIpKaMH ITy4YKa
CTPUXKHIB.

bu6n. 14, puc. 4.

IIpencraBiieHbl pe3ysbTaThl YHUC-
JIEHHOTO MOJIEJIMPOBAHUS IPOLIECCOB
TerioMaccoOMeHa Mpy TEYCHUH JIBYX-
(ha3HOrO MOTOKa B CEMHUCTEP’KHEBOM
coopke. MccnenoBaHo BIUSIHUE CMEHbBI
PEKUMOB TEUEHHS Ha DHTAJBIHIO T10-
MEPEYHBIX TTOTOKOB MEXJy SUeHKaMu
IIy4Ka CTEpKHEM.

The results of numeral simulations
of heat and mass transfer processes for
the two-phase flow in the seven-rod
assembly are presented. Influence of
flow regime changeover on enthalpy
of cross-flow between the cells of the
rod bundle are investigated.

KiroueBble ci10Ba: YHCIEHHOE MOJAEIHPOBAHHME, CEMHUCTEp)KHEBas COOpKa, SHTAJIBIUS IOMEPEUHBIX

IIOTOKOB.

¢,~ Kod(QULMEHT TPEHHUS;
d — nuamerp;

F — mexdasznoe Tpenue;

F , — BBITAJIKMBAIOIIAs CUJIA;

G, — renepanus TypOyJ€HTHON SHEPIUM;
2 — YCKOpEHHUE CBOOOHOTO MaICHHS;

h — SHTaJIBIINS;

k — xuHeTHYECKas YHEPrusi TypOyICHTHOCTH;
M — MHTEHCUBHOCTh MaccoOOMeHa;

Pr — uucno [Tpanams;
p — NaBJICHUE;

¢ — TUIOTHOCTH TEIIOBOT'O MOTOKA;
S — TeH3op ckopocteit nedopmarum;

§ — mocTostHHas, paBHas 0.97;
! — BpeMms;
V' — cxkopocTs;

X — OTHOCHUTCJIbHAs 5HTAJIbIINA ITIOTOKA,

Beeoenue

MexkaHallbHOE B3aMMOJIECUCTBUE TEIUIOHOCH-
TEJI1 OKa3bIBACT 3HAYMTENIBHOE BIIMSIHUE HA THIPO-
JUHAMUKY [OTOKa, a MMEHHO CIOCOOCTBYET BbI-
PaBHUBAHUIO TIOJIEN TEIUIOBBIX M TUAPABINYECKUX
rapaMeTpOoB B TEIIOBBIICIISIONICH COOPKE aKTUBHOM

0 — Ten30op KpoHekepa BTOpOro panra,
€ — CKOPOCTh JAMCCUIIALINN;

k—opr;

L — BSI3KOCTB;
p — IUNIOTHOCTH;
pW — MaccoBasi CKOPOCTb;

¢ — oObeMHas (hpakuus.

Nuaexcol:

H.K — Ha4aJIO KUIICHU,

K — KpUTHYCCKasd,
Il — OCHTpAaJIbHAas,

s — sTyenKa;

b — oTHOCHTCS K IY3BIPHKY;

eff — s hexTuBHBIN;

k — ¢a3a;

t — TypOyJIEHTHBII;

€ — OTHOCHUTCA K CKOPOCTU AUCCUTIALINH.

30HBI, YTO BJIMHACT Ha ,Z[OHYCTI/IMBIfl npeacj MOIIHO-

CTH pPEaKTopa. JTO B3aWMOJICHCTBHE BBI3BAHO Kak
TypOyJIEHTHBIM TIEPEMEITUBAHUEM, TaK U IMOIEPE-
HBIMU MOTOKAMHU TEIUIOHOCUTEIS MEXIYy sSYeiKaMu
TEIUIOBBIACIIAIONIEH cOOpKU U oOecrieunBaeT 0OMeH
MacCOM, SHEPTHEN 1 KOJTUIECTBOM JIBIXKEHUS MEKIY
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TEMNJ0- N MACCOOBMEHHbLIE MPOLIECCHI

napasuieIbHBIMU MOIKaHAJIAMHU.

B paGore [1] Obuto chemaHO MPEATONOKEHUE
0 TOM, YTO SHTAJBIHS MOMEPEYHOTO MOTOKA paBHA
CpemHEel BETWYMHE MEXAY 3HAUCHUSMU OJHTAIb-
AU TEIUIOHOCUTENS B ATUX sueiikax. OpHako 9Ta
rUnoTe3a He ObUla TMOATBEPIKIACHA TOJyYCHHBIMU
UMHU K€ IKCTICPUMEHTAJIbHBIMA JaHHBIMH. OTBITHI
MO0 OMPEIEICHUIO SHTAIBITUU TIOTIEPEUHBIX TTOTOKOB
MPOBOJIUIIUCH B HEM30KMHETUYECKUX YCIOBUAX. Pe-
3yJIBTAThl SKCIIEPUMEHTOB MOKA3aJii, YTO BETUIUHBI
SHTAJIBITAH TIOTIEPEYHBIX MTOTOKOB 3aBHUCST OT PEXKH-
Ma TEYCHHS MMOTOKA M U3MEHSIOTCS CO CMEHOM ATHX
pexuMOB. B My3bIpbKOBOM pEXUME TEUCHHS TPU
napocoAep>kaHuu Mnotoka 10 15 % sHTanbnus mo-
MEPEYHBIX MMOTOKOB MPEBBIIIACT IHTAIBINAIO TOTO-
Ka B SYCHKE-IOHOpPE. ITO TOBOPUT O TOM, YTO TPHU
My3bIPHKOBOM DPEXKHMME TEUCHHUSI B 3a30pax MExIy
CTEP)KHSIMHU B TIOTICPEYHOM HAIPABICHUU JIBUKETCS
B OCHOBHOM mapoBas ¢a3a. [Ipu cmeHe pexxnma Te-
YCHHUS ITy3bIPHKOBOTO Ha CHAPSITHBIN, YHTAJIBITHS T10-
MEPEYHOI0 OTOKA PE3KO MaaeT. ITO MOXKHO O0ObsIC-
HUTB TEM, YTO TPHU MTEPEX0JIe K CHAPSTHOMY PEKUMY
B 3230p€ MEXIY CTEP)KHSMHU B IMMONIEPEIHOM HaIpaB-
JICHUW JIBIDKETCS y)KE€ B OCHOBHOM JKHJIKast (haza.

[Ipu panpHeWeM yBeIWYEHUH TMApPOCOIEPKaA-
HUS TIOTOKAa B JIUCIIEPCHO-KOJIBIIEBOM PEKUME JH-
TaJIBIUS MOMIEPEYHOTO TTOTOKA BHOBH BO3PACTAET OT-
HOCHUTEIIBHO DHTAJIBIINN STYCHKH-TOHOPA, T.€. BHOBb
npeobagaeT B MOMEPEYHOM TOTOKE JBM)KEHUE Ta-
pOBOI1 (hasbl.

[Toxokue pe3ynbTaThl MOYYeHBI aBTOpaMHU pa-
00ThI [2], THE WccmenoBaHre OBLTO MPOBEIACHO IS
CTEP>)KHEBOM COOpKHU KBaApaTHOM (GOPMBI C KBaIpat-
HBIM PaCIIOJIOKCHUEM CTEPIKHEH, XapaKTEPHBIM IS
peaktopoB PWR.

KadecTBEeHHO MOX0XKHE PE3yIbTaThl MO SHTAJb-
MUY TIOTIEPEYHBIX MOTOKOB MEXIYy KaHajlaMu ObLIN
MoJIy4eHbI B pabote [3], XOTs MpH 3TOM HCCIIe0Ba-
JIaCh HHTEHCUBHOCTh MEXKAaHAIHHOTO TIepEeMeITNBa-
HUS TIApOBOJITHON CMECH B JIBYX B3aUMOCBSI3aHHBIX
KaHAJIOB B HEU30TEPMUUECKOM PEXKHUME.

CMmeHa KBaApaTHOM PELIETKH CTEPKHEBOMU
COOpKHM Ha TPEYTOJbHYIO, KaK OKa3bIBACTCA, Kap/Iu-
HaJbHO HE MEHSICT 3aKOHOMEPHOCTH TCUCHUS JBYX-
(ha3Horo moroka. ABTOphI paboThl [4] ucciaenoBanu
MEKKaHAJIbHOE B3aWMOJCHCTBUE BO3IYITHO-BOIS-
HOTO TIOTOKA (MMUTHPYIOIIETO MapOBOASHON IMTOTOK)
B CTEP’KHEBOM cOOpKe TpeyronbHOH reomerpuu. Oc-

HOBHOW BBIBOJ] UCCIJIEJOBAHMSI CBOJUTCS K OOHapy-
KEHHUIO YCUJICHUSI MEKXKAaHAIIBHOTO B3aUMO/ICHCTBUS
BO3/1yIIHO-BOJITHOTO IIOTOKA B 00JIACTH IEepexoia OT
CHApSAIHOTO K KOJIBIIEBOMY PEXXUMY TEUCHUSI.

Eme oqHo ucciienoBanue cTep:KHEBOW COOPKU C
KBaJpaTHOM PELIETKOM MPOBEIEHO aBTOpaMu pabo-
ThI [5]. 31€eCh HCClIe0BaNIOCh TEUEHUE MaPOBOISTHOM
CMecH B 000rpeBaeMOM IIy4Ke CTEp>KHEH. ABTOPHI
TaK ke OOHAPYKUJIM YCUIIEHUE aKTUBHOCTH MEXKa-
HaAJBHOTO OOMEHa ABYX(a3zHOTo MOTOKA MPH MEPEX0-
JIe OT CHApSATHOTO K KOJIBIIEBOMY PEXHMY TCUCHUSI.

Cnyukep B.I1. u npyrue [6] skcriepuMeHTaIBHO
HCCJIEIOBAJIA MEPETOKU TEIJIOHOCUTEINSI TPU Tede-
HUU OJHO(A3HOTO U ABYX(Pa3HOTO MOTOKOB. bbuin
pa3paboTaHbl 3aBUCUMOCTH ISl OTPEICIICHUS WH-
TEHCHUBHOCTH MEXXKAHAJIbHOTO OOMEHa B pa3iny-
HBIX PEKUMax TEUEHMs IBYX(a3HOTO MOTOKA. ITU
3aBUCHUMOCTHU TaK e IMOKa3bIBAIOT yBEIUMYCHUE MH-
TEHCHUBHOCTHU MEKKAHAJILHOTO 0OMEHa ABYX(a3zHOTO
MIOTOKA IMPH MEPEX0/ie OT CHAPAIHOTO K KOJIbLIEBOMY
PEXKUMY TEUEHUSI.

MesxkaHaTbHbIE IEPETOKU MPUCYTCTBYIOT MpaK-
TUYECKHA BO BCEX PEXKHMMAX TEUCHUS MApOBOJSTHOTO
MOTOKA. Y TOYHEHHE 3HAYCHHSI SHTAIBITHH MOTeped-
HBIX IIOTOKOB B ITyYKaX CTEPKHEH MOXKET CYIIeCTBEH-
HO CIIOCOOCTBOBATh YCOBEPIICHCTBOBAHUIO PacyeT-
HBIX TporpamMMm. B nmanHo#l pabore uccrienoBaiach
o0nacTh TeueHUs: BOJBI MPU JABICHUSX ONM3KUX K
KPUTUYECKOMY, TIPH 3TOM JHANa30H HCCIEIOBAHUSL
HAYMHAJICS OT TeUEeHUsI OAHO(PAZHOM KHUIKOCTH, pa3-
JUYHBIX PEKUMOB JBYX(Pa3HOTO MOTOKA M BIUIOTH
JI0 KpHU3HUCa TETUIOOTAaYu IpU KUTieHnH. B kadecTse
00BEeKTa UCCIIeIOBaHMSI BRIOpaHA IMIECTUTPAHHAS Ce-
MUCTEp)KHEBasi COOpKa, TUaMeTp CTEepKHEH 6 MM,
rar Mexay CTepKHAMH 8 MM, o0orpeBaemMasi JUInHa
I m.

[TapameTps! ucciie0BaHUS U3MEHSAIUCH B TAKOM
JuarnasoHe: .
— MaccoBas CKOpoCTb  pw, =1500 ——;
MC

— nasienue p = 9 Mlla, 14 MlIla;
MBT .

5 0
M

— IJIOTHOCTH TEIUJIOBOIO MoToka ¢ =1,5

— OTHOCHTEIbHAS DHTAJIBINS IIOTOKA B STYEHKe-
nonope x_=-0,25...+0,30.
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Bbu10 mpoBeAEHO YHCIECHHOE MOJECIMPOBAHHE
mporecca TeyeHHsl AByX(a3HOIo MOTOKA C LEJIbI0
W3YYCHHUS DHTAJIBINN TOTOKOB CMEIICHHS MEX-
Ny suelikamu myuka. [lomepeuHoe cedeHue myuka
Mpe/ICTaBICHO Ha puc. 1.

W

Puc. 1. Ilonepeunoe ceuenue nyuka cmepricHeil.

Ceuenne myuka (puc. 1) ycioBHO pa30oMBanoCh
Ha 3 TuIa sYeeK — LEHTPaJIbHYI0 1, OOKOBYIO 2 M
yrioByto 3. MojenupoBaHue SHTaJbIIUU IOTOKOB
CMEIICHUS TPOBOAMIIOCH JJIsI IEHTPAJIbHOM SYEUKH.
Mamemamuueckaa mooens. 1lpu monenupona-
HUM ABYyX(a3HOTO MOTOKA HCIOJIH30BaJIaCh MOIEIH
[7], xoTopast Obu1a MOAM(UIIPOBAHA HA OCHOBE I10-
JY4YEHHBIX B paboTe HIKCIEPUMEHTAIBHBIX JAHHBIX.
Maremarndeckass MOAEIb JAByX(a3HOTO MOTOKa
BKJIIOYAE€T ypaBHEHHE HEPA3PHIBHOCTH, YPaBHEHUE
JBUKEHUS U YpPaBHEHUE SHEPT UM [Tl KaK10M (pasbl,
YpaBHEHHS [UIsi KHUHETHMYECKOM »sHepruum TypOy-
JICHTHOCTH W CKOPOCTH IUCCUTIAIUU dHEpruu. Jis
3aMBIKaHHS CUCTEMBl YpPaBHEHMM HCIIOJIb3YIOTCS
ypaBHEHHUS JJIsl TypOyJIE€HTHOM BA3KOCTU U JUIst 3(-
(eKTUBHBIX TypOyJeHTHBIX uncen [Ipanais.
YpaBHEHHE HEPA3PBIBHOCTH:

(1)

e p,, ¢,, V, — WIOTHOCTb, 0ObeMHas (pakiuus u
CKOpPOCTb KaxkJ10M ¢assl, k = 1,2.
VYpaBHEHME IBHKCHUS IJIs1 KOKIIOHM (hasbl:

%—’_div(pkq)klfk) =M,,

v (y,/
P, a£+s—(“’ p)+
ot ot
%,—J
I ()
+V{psz (VVk +(VVk)T—§V-Vk6nmﬂ+FbK

(Vo V)V, |==0,Vp+ F(V,~V,)+

rae VV,— TeH30pHBIN I'PaJUEHT, KOTOPbII Mpeod-
pasyeT BEKTOp (TeHSOP MEPBOTO paHra) B TEH30P
BTOPOTO paHra, (VVk) — COIPSDKEHHBIN (TpaHCHo-
HUPOBAHHBIM) TEH30pPHBIA I'PAJMEHT, B IOCIEIHEM
cilaraeMoM V 1epes KBaJpaTHbIMU CKOOKaMH — TEH-
30pHasi IMBEPreHLUs, KOTopas npeoOpasyeT TeH30p
CKopocTeil nedopmannii BTOpOro paHra B BEKTOP.

F,=p.g> (3)

w

e

F — 075 Cdpl(pl(p2
d

4
b
Koaddumment tpenus naxomurcs mo Gopmy-

Jam:
6.3/Re; Re, >100,We <8

2.67  Re,>100,We>8 !, (5)
We™ /3.0 Re, >2065.1/ We™

Cdz

e YMCICHHOE 3HaYeHHue KodpPuIueHTos nl, n2 u
n3 OyneT ONpeneseHO U3 SKCIIEPUMEHTAIbHbBIX JIaH-
HBIX.

VYpaBHeHnue suepruu [8]:

PN 0 (H; /pk(pk)
— Ay s—V. | ————"Vh |+V hV, )=
at Sat \/ES (pkq)k k k)

I

eff (6)
|=V[“Lﬁcpkv1¢k]+sh.
Pr/
Jlns  3aMbIkaHust ypaBHEHHWH TypOYyJIEHTHOTO
TEUEHHUS] HCIOJIb3YeTCs] MOJENb TYypOYJICHTHOCTH.

B nacrosimeit padore ucnons3oBasiack RNG k-€ —
MOJIeb TypOYJIEHTHOCTH.

TypOynentHast BI3KOCTh omnpeaenseTcs mo ¢Gop-

MyJIe:
2
3
. (4k+3a/6nCKsuk /pk)
= s o -216C3%, /p, | (1)
K

rae C,= 1,605 — peHOpPMIpyIIIOBOE 3HAYEHHE KOH-
crantbl KomMoroposa.
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VYpaBHeHUE N7 KHHETUYECKOM 3HEpruu TypOy-
JICHTHOCTHU:

oppk 0 /P
&_,_S_V.[%ij-f—V(pl(plle):

ot ot
! ®)

i
=V Pl o,Vk |+,

v

Tac I- JOIMOJIHUTCIIBHOC CJIaracMocC, YUUTbIBAOIICC

HECTAallMOHAPHOCTh TYpPOYJIIEHTHBIX MpoOIeccoB [9,
10].
YpaBHEHUE 17151 CKOPOCTH JUCCUTIAINH:

opoe, oo ((n/p9
pgfl +Sav.(%w]+v(9m€m=

‘ )
“eﬂ
=V Pl o,Ve [+8S, -

€

I'enepanus TypOyJIe€HTHOIN SHEPTUU OIIpeaeIIseT-
Ccsl B BUJC:

2 2
Gk:Mtl(VVI +(VV1)T—§V'V15M,) : (10)

J71s1 Toro 4TOOBI MPOBEPUTH PAOOTOCTIOCOOHOCTH

2

LS A A A

0
-0.002 0 0.002

0.006 0.006
d, Mm

a)

peI0KEeHHON MaTeMaTnyeCcKo MoieNIn ObLITN MPO-
BEJICHBI CPaBHUTEIbHBIC pacyeTsl. [ nmpoBeneHus
TECTOBBIX PACUETOB OBUIH MCIIONTH30BAHBI NCXOIHBIC
naHHbIe paboTsl [11]. Pacyer mpoBoawiics mist Tede-
HUSl BOJbl B BEPTUKAJIBHOM KaHasie nauamerpoM 10
MM ¥ JyiuHHOM 1 M jyst nByx nasnenuid 14 Mlla u
18 MlIla u ¢ mapameTpaMu Ha BXOJE: MaccoBasi CKO-
poctb 500 kr/(m?-¢), 900 kr/(Mm? ), TeMIIepaTypa BOJIbI
458 K n 465 K. IIOTHOCTE TEIUIOBOTO MOTOKAa Ha
crenke 0,5 MBT1/M?. Pe3ynbraThl pacueToB HCTHH-
HOTO 00BEMHOTO TIAPOCONEPIKAHNUS CPABHUBAIHCH C
AKCHEPUMEHTAIBHBIMU JITaHHBIMH, IPEICTABICHHBI-
Mu B pabote [11] u nmpuBenens! Ha puc. 2. BugHo, 4to
MOJIeNTb a/ICKBaTHO ONMCHIBAET MOBEACHUE JIBYyX(a3-
HOTO TIOTOKA TMPH Pa3INYHBIX JaBieHUsX. Kak mis
nasienus 14 Mlla, tak u mis 18 Mlla, Ha BeIXoje
MOJTyYEHBI MONEepeyHble MPO(UIN UCTUHHOTO 00b-
eMHOro napocoaepxanus. CHayana reHepupyeMbli
nap HAKAIUTUBACTCS W JBWXKETCA Y CTCHOK TPYOBI.
[Tpu Bo3pacTaHWN OTHOCHUTEIBHOW SHTAJIBIINM YBE-
JMYMUBAETCS BHIOPOC Mapa B sSJIpO MOTOKA U, BCIIEH-
CTBHUE 3TOT0, HAOMIOAACTCSI PAaBHOMEPHBIN MPO(HIIH
Iapoco/iep>KaHMsl Ha BBIXOZAE M3 KaHana (puc. 2, a,
pexum 2).

[Ipu naBnenuu 18 Mlla Ha BbIXOIE W3 KaHaIa
npoduie mapocoaepiKaHus HMEET CEIJIOBHIHYIO

0.2

0.006
d, Mmm

-0.006 -0.002 0 0.002

0)

Puc. 2. Pacnpedenenue ucmunnozo 005emMH020 RApOCOOEPHCAnUA HA 8bIX00e U3 mpyovl:

MBt

@) p=14 MIla, pw, =500 ——, ¢=0,5 ——, 1-x=-0,019, 2—-x=0,219;
M

KI'
2
MC

MBT

6) p =18 MITa, pw, =900 ——, ¢ =0,5 ——, 1-x=-0,04, 2—x=0,146.
MC M

Touku — pezynomamut 3xcnepumenma [11], runus — pezynomam mooenuposanus.
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(dhopMy, 94TO CBUICTEIBCTBYET O PEXKUME PA3BUTOTO
My3BIPHKOBOTO T€UeHUS (pHC. 2, 0).

CpaBHEHME  SKCIIEpUMEHTAIBHBIX U pac-
YETHBIX JAHHBIX [I0Ka3aja0, 4YTO JUIsl JIaBJICHUS
14 Mlla ontumanbHOE 3HAYEHHE IMMAPAMETPOB CO-
crapisier: n = 0,402, n,=1,4, n,=2,72. [lpu naBnenun
18 MlIla 3HaueHWe mMapaMeTpPOB COCTABIISET:
n= 0423, n= 1.2, n= 2,9. Takum 00pa3om, uc-
noNb3ys 3HavyeHust mapamerpoB n,= 0,385, n=
1,9, n,= 2,6, xotopbie monyuensl B pabdore [12] o
14 Mlla 6putH IpEITIOKEHBI CIIETYIOIIHIE 00001Iar0-
IIMe 3aBUCUMOCTH JIJIsl ompeaesieHus: kKodpduimeH-
TOB BO BCEM HCCIIEJOBAHHOM JIMANa30HE U3MEHEHHUS
nasieHud ot 14 no 18 Mlla:

n,=0.1447 +0.02475p — 0.0005417p%,  (11)
n,=8.4333-0.7p +0.01667p?, (12)
n,=1.2+0.135p - 0.0028p>. (13)

Pe3ynomamut pacuema. Pe3ynbrarbl pacyeToB
MIPU TEUCHUH TETNTIOHOCUTEINS B ITyUKe CTEPIKHEN pe-
>kuMoB ¢ gasiieaueM 9 Mlla u 14 Mlla ¢ maccoBoit
ckopocthio 1500 kr/(M*¢), TUIOTHOCTBIO TEILUIOBO-
ro notoka 1,5 MBT1/M?> npejicraBieHsl Ha puc. 3, 4.
BeprukanbHbIMU JTUHUSAMH MTOKA3aH MepeXo OT Of-
HOTO PEeKHUMA TEUEHUs K APYroMy, a UMEHHO Ha4ajo
KUIIEHUS, TIEPEX0] OT My3bIPHKOBOTO K CHAPSTHOMY
PEXUMY, OT CHAPSIIHOTO K JIUCIPECHO-KOJIHIIEBOMY
Y KPUTUYECKOE 3HAYEHHUE MAPOCOAEPHKAHUA, TIOCIEe
KOTOPOTO HAOMIOIAeTCsl KPU3UC TEIIIOOTIAuH.

UTto kacaeTcsi OJyYeHHBIX PE3yIbTaTOB UCCIIe-
JIOBaHMS, TO HAa XapaKTEp WU3MEHEHUS JHTAJbIINU
MOTOKA CMEIIIEHHUsT OOJIBIIIOE BIMSHAE OKA3bIBACT Pe-
KUM TEUYEHHS! TEIJIOHOCHUTENs. ['paHuIlbl peKUMOB
TEUEHHS OTPEIEISUTICH corliacHo padote [13].

B npenenax omHOo(}a3zHOTO MOTOKA M MY3BIPHKO-
BOTO TeueHHUs IBYX(pa3HOTO TOTOKA HAOIIOmaeTcs
MOHOTOHHBIN POCT SHTAIBINH ONEPEYHOTO TOTOKA
13 LEHTPAJbHON sYelKU. B TeyeHum mpakTudecku
BCETO JIMaIa3oHa My3bIPhKOBOTO peXrMa HaOIroIa-
€TCS POCT SHTAJBIIUU MONEPEUHBIX TOTOKOB MEXIY
HEHTPaIbHON U OOKOBOU siueiKaMu 1O OTHOIICHUIO
K DHTAJBIIUU TMOTOKOB B ATHX SYEHKax W IOJIydYa-
omiasicss pasHuna sHTanbnui pocturaer 100...200
K/[K/KI.  DTOT MOHOTOHHBIM POCT CMEHSIETCS pe3-
KM TaJICHUEM DJHTaJbIIUU TOMEPEYHOro TMOTOKA
MIpU TIepeXoJie K CHAPSAHOMY PEXUMY TeueHus (Ha
100...120 xIx/kr).

JanpHelmui poCT 3HTAJBINKU MOTOKA B IIEH-
TPaJbHON SYEHKE BHOBb COIPOBOXKIAETCA MOHO-
TOHHBIM POCTOM 3HTAJbIIUU MONEPEUYHBIX MMOTOKOB
BIUIOTH JI0 Mepexoia K IUCIEPCHO-KOIBIIEBOMY pe-
KuUMy TeueHus. [Ipu 3TOM pa3HuLIa SHTAJIBINU TO-

h, kOx/kr

1800

1600 |

1400 |

1200 |

1000 :
03 02 01 o o1 02 03
Xug. Xn
Puc. 3. H3menenue 3nmanvnuu nomoxa cmeuie-
HUA, UEHMPANbHAA AYEUKA-OOHOPD,

MB
pw =1500 ———, p=9 MIla, g=1.5 ——:
M

2 2
C M

1 — 3Hmansvnus nomoxa 6 UeHMPAILHOU AUCIIKe,
2 — IHmanvnus nOmMoKa 6 60Kl auelike,
3 — pacuemnasn IHManNbRUA ROMOKA CMEUICHUAL.

h, kOK/Kr

1800

1600 r

1400 r

-0.3 -0.2 -0.1 0 0.1 0.2

Puc. 4. H3menenue snmanvnuu nomoka
cmeulenus, UeHmpaaIbHan A4YeUKa-00Hop,
pw, =1500 -, p=14 MIIa, g=1.5 M]?T:
MC M
1 — Iumanvnus nomoxa 6 YeHmMpaILHOU AUellKe,
2 — 9IHMAIbRUA HOMOKA 6 DOKO0BOIL AUCIIKe,
3 — pacuemnasn IHMAILRUA NOMOKA CMEULCHUAL.
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MIEPEYHOTO IMOTOKA M SHTAJIBITUH TOTOKOB B CME)KHBIX
sueiikax pocturaer 50...100 x/[x/kr. T.e. B pac-
CMaTpuBaeMoOil 00IacTH HAOIIOMAETCsl CTPEMIICHUE
mapoBoi (a3l MEPEeMECTUTCS K IICHTPY KaHATY.

JlanpHelee yBeIMUYCHUE SHTAIBIIMKM TOTOKA
B IICHTPAJIBHON SYCHKE XapaKTepU3yeTCsl MOHO-
TOHHBIM POCTOM SHTAJIBIUU IONEPEYHOTO TOTOKA
BIUIOTh JI0 MPEIKPU3UCHBIX PEKHUMOB TEIUIOOTIAYH.
[TommydeHHbBIC JaHHBIE XOPOIIO COIJIACYIOTCS C KC-
MEPUMEHTAJIbHBIMU JIAHHBIMH.

Buteoowt

1. Ha ocHOBe SKCIEpUMEHTAIbHBIX JaHHBIX
YCOBEpILICHCTBOBAHA MaTreMaru4ecKas MOJIENb pac-
yeta AByX(a3HbIX MOTOKOB. JlaHHAas MareMarudye-
CKasi MOJIEJIb JAeT BO3MOKHOCTB JIOCTAaTOYHO TOYHO
MIPOTHO3UPOBATH JTUHAMUKY W3MEHEHUS DHTAJIBIINU
MOTIEPEYHBIX MOTOKOB MpPHU TEUEHUU JBYX(a3HO-
o0 TEIUIOHOCUTEIISI B TEIUIOHANPS)KEHHBIX KaHallax
AKTUBHOM 30HBI PEAKTOPA.

2. Ha 3HaueHue SHTAJIBINU [IOTOKA CMEIIEHUS
3HAYUTEILHOC BJIMSHUEC OKA3bIBACT DPEKUM Tede-
Hus AByx(dasHoro moroka. [Ipu cMeHe peKHMOB
TEUEHHsI HAOJIIOIAeTCsl PE3KOE CHIDKEHHE 3HAYCHUUN
SHTAJILITUK TIOTOKA CMEIICHUS MKy LIEHTPaIbHON
1 OOKOBOI SYEHKaAMHU.

3. B ycnoBusx copMHpOBABIIETOCS pPEKUMA
TEUEHHs] — Iy3bIPHKOBOTO, CHAPSIIHOTO JTHOO AMcC-
MEPCHO-KOJIBIIEBOr0, HaOMIOnaeTcs npeiid mapoBoi
(a3l B Hanbos1e€ BHICOKOCKOPOCTHYIO IIEHTPATBLHYIO
obOmacte mydka. [Ipu 3TOM TIpEBBIIIICHUE DHTAIb-
UM TTOTOKa CMEUICHHS HaJ BETUYMHON SHTAIBINU
B HaumOosee ropsiueil HEHTPAJbHOHN sueiike Imyuka
mocturaet 100...200 x/x/Kr.
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EFFECT OF REGIME PARAMETERS ON E
NTHALPY OF CROSS-FLOW BETWEEN
THE CELLS OF THE ROD BUNDLE

A. Avramenko, E. Kondratieva,
M. Kovetskaya, A. Tyrinov

Institute of Engineering Thermophysics of the
National Academy of Sciences of Ukraine, 03057,
Kiev, vul. Zhelyabova 2a, Ukraine.

This paper analyzes the processes of heat transfer
for the two-phase flow in the seven-rod assembly.
Computer simulations were performed for the
enthalpy of cross-flow between the cells of the rod
bundle under subcritical pressure. Numerical study of
the processes was based on the k-¢ RNG turbulence
model. Results for the mixing flow enthalpy in central
rod were analyzed. Regime parameters are ranged
from a single-phase flow up to the subcritical heat
transfer in two-phase flows. Influence of flow regime
changeover on enthalpy variation was imnvestigated.
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