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A Study of Physical Models for Two-phase Flow Analysis

Nobuo SHIMEGI

Two different models were discussed to study the influence on analysis of two-phase flow
dynamics. These models are the two-fluid model and the homogeneous model. The former is
based on the unequal velocity and thermal nonequilibrium model, and the latter is based on the
hypothesis of equal velocity and thermal equilibrium between two phases. For this study, the
turbiné-trip test performed using the Peach-Bottom Boiling Water Reactor (BWR), was numeri-
cally analysed by two different types of computer program which consist of the above-mentioned
physical models, respectively. The calculated results show that the unequal velocity effect is

more important in this type of BWR transient analysis than the thermal non-equilibrium effect.
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KED WUTFPEHEEFVEVD) ICEBEEZREL, BEREST2ZORRLHRIT 5,
#512, SHEOIE L LT, Peach Bottom §i0 turbine-trip £8Y% & ) H1F, L 2ODEF LD
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DF, B2FIZBWT, 2MHKEIEOWEET IV & Peach Bottom (281} 5 turbine-trip EERD
MERRN, 83 EIHERRL ZORY, FAETRHEREBND,
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2.2 Peach Bottom turbine-trip EERDIRE

FILOERIT, EHKHETI1098MWe ® BWR, Peach Bottom 2 47128 C1977E R AL M
DEDT—FERZ HHTITON/ b DTH b, TOFEMIISEXMA)ISEH SN TWE Y, BE
&, KDL %bDTHE, |

Peach Bottom 2 BFDOEARE M 1 (IR, £ERIZ, HNEEZ IEITLIE, ZOBEOH
&, EHDAT. 4%, 61.6%, 69.1%THY), TNENTTL, TT2, TT3 L&MITLN T2,
CITRIOHDOEME 2FBDERTHS TTL, TT2, 2L, BTOMRE TS, EBRIE
Bl 0 IZB VT, # =Y v IEF (turbine stop valve) (1) #BASET A 2 L2 X ) BItAT %,
CORBERFOMBEENEORBELTRRIL, Z1h25, FEKE (steam line) %{Zh 1, AR
F—2 (steam dome) (2L, L (core) ZMET S, ZDAHFLAICHEET HIELKN2 SN,
EORGEDHAL VBT ERT 525, HFIFEER (scram system) M &, Z1I2LD
HIIEEHIZTA S, X7 - ibfE, T4 5 —E N 3Z2FH (turbine bypass valve)
M ESFLPLDERIIZOHFHIIHENL DO T—ELR LIZFGED bELPIIRT LEREIRT
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29 . D EDEBRICBWTEMBZ 513, PLCHIEKEOHERIZLY, FIMX 5N A KL
EARRLY, HOLBOREXIHERZETLETH S, Thbb, L, SHEETVIELSLE,
PORICEETARADHEENELZ LR ), ZEIHDOFEHEOMEL LTHRICH LD
NBIEIIhb, ZNH, REOFHETHIOHNERORESITERL, METVOE, BLUY,
ZDHEDBERTA~DETF VOB ERETTH5 I EI2T 5,

TT1, TT2 WX AMHEAEER 1ICH, IOBEOLRERER2IIRT, 75 OFMIES
ZEANCO T 5,

xR1 PHEH
Enthalpy of Flow from APRM Scram Setti
Test Power Core Flow Feed Water Flow Separa}t)gr o Dovtln Comer & Pated gg&ler etting
(Mwt) (Lb/sec) (Lb/sec) (Btu/Lb)
TT1 1,562 28,140 1,583 541 85
TT2 2,030 23,030 2,174 539 95
*2 IFLEEHER
Test llgi?ri);culation Feed-water Pump Steam Bypass Valves
Speed Reduction 1 of 2 tripped at Valves started opening
™ Inpitiated at approx.3sec 7 sec P at 0.33 sec
: 1 2 of 2 tripped Valves started opening
TT2 Remained on-line at 8 sec . at 0.08 sec
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ZZCTn=n(t) BFEHADTHY, WEEL 1ICHEBILLTH S (normalized power)o C;, B,
FENEN I EOERPUTRATHEOBRELEE, L EZOREERTH S, X HIEIREFETF
MERT. NP IREETHY, RENTRPLOERE (K1 FLw)) o8N EVETS
FTA FRIGE EEBROEFTEHBETHRELERICLI B A FARBEOHE LTHLbLENE,

K21, FLHAOERKEER (KA FZE, void fraction) %M t= 0 & 10I2BWTRLE
bDTHB, M2 —(1DBLIVH2 —CNTIRLA LI, FFEHHEGEETNVEBVIGEIZE, W
BUIBUITBIPLRA FRIFEHET NV ERAVAHAE I DA v, Thud, SHEOEEIVNS WD

FHEEETNVIZBVTIIAL L W FHEOITE LIPS /20 Th b, WHEET NV TRIRMOEN
SBAHDEMEICKE S IF LD S DFAMOITHE LB 55, T/, TTL &, TT2 DESAEY
KB EBENE V. SHNER VITRLAZ L) ICIFR D ONBEIBREDOFHIKENDTH %,

Y—UErIEREMEL, ZTOKREBETDIENRIE, FERITA v EEbA, M3 —-(1)BLUK

—~(2)ix TT1, TT2 WEEREZ 4D — ¥ » A (turbine inlet) FEJ), FEKE (steam line) £
71, ZZR F— 2 (steam dome) FEJJDORFRZEILETE 7NV DR L EHEO BBV TURL
bDTHEH, ENRIMEET HI2oN, TORHMEEIICRL 250, FHWENIHELIILERL
TV DI B, TOERF -5 - ETORKIEHOERTH Y AEFVIZL HEHE
BEORICKELRENE N, ZOZ LR, MEFNVICLBFREEOEMBICKELEI BN LY
RLTWA, Thbb, BYIIASLE, TEHEIZBVTHERIZSBREIEVIREL L TED,
ERF—LIIBEMERE LTHEINTVwAEEbN S, BB INOENEENIIEINEIZL TV
EPLEBDFLRED Z0BERILOMTFHIEVIREBIIH s LB SN,

4—DBLUR4 -2z TTI BLO TT2IZBITAIFHT (normalized power) DBEERHIZEAL
ERLIODTHD, TOHINVRD 2 mAtefiensg, T TTI L) TT2OHANE -2 0K
BNE WV, RIZTT2 DS BEFEIEHEET NV EHEEHETNVOENI TTI LD K&V, 20
2 HOMBRR 2 —()B LU 2 (@R LAAFLHOME R A FEOEIRERY S5, 781
DRICEL, BHICEZHE, TT2 3WEHENI0E R, FORLEENERITEI KA F



ZHEEEoWET T VICHET A —FE

—UVUT —UVUT
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Z  o.3f _ 0.3k
> t = 10sec
0.2} 0.2F
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N L I " I 1 ! b)Y
[4 A © r
Core inlet Core outlet Core inlet Core Outlet
(1 TT1 (2) TT2

2 (FORESEREE (void fraction) 9%

<UVUT : 3FEPf$f3F-ﬂ‘JE%7“‘)1/)
EVET : F#HEETNV

DR EZNIZL KA FRIGEDFIMED S 251397 THY), HIOLERLKE b L%
AoNb, LPLEBICRZOETHL, ZhiE, E1LIFELOENLEEOKRE SRS, F2+54
ZEIIDETIIERE BBV EEZR L 2TNER SR, RICENOEE DL TOLERE
REL2HRETOFHETHY, CTHIRIOBEDRS FETRERENEZVWTT2OHEL, o
TRA FODENFIEBR PR, HBRELTBIMENLRISEN TTL & hANE L b LBR
INnb,

RISTT2 BT FEIFEEETVICL DR E L PFEEET VI L AETEDOEN TTL £
DREVEIZDOWTEZOBHEEET S, TT2ICBVTIRM2ITRLZL I TTL L Y HIEIR A
FEDPKEV, FIHORS FEPSWI LIGBERBIZBW TSR EHE L I PEEFLVOE
BHLTVIEERLTWS, LVFELLV) L, HANEL RS FEFSVLTT2 TR, KA F
B2 Z (AT AIHEETF VO AP LADENCEDOHEL ) T WD TH b, ThIT, K
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EVET : F#9E €7V

D2DODIRVBEDLE 2720 DEEZ NS, Thbbh, WEETITIRRA FESLWEIIEN
EHPMEH NI VT L, B2k, AUKE SOENEEBIFLGELLBETYH, EHEETV
DEZDBEDHFPBRIITET S, TOHEEEWVIRZI A% L, BRI HICHEEFT VI
SVHBESINZEROBB IZEHEMLOBEEICZR N, BESITENI L2 EKT 5, INH2Y
TT2 2BV THFHEYEE TNV L ) EEHEETVOH R E — 2 3RS WEBHTH %,

4. ¥ FA

2ERORB LTS 57200 L HEOWEE 7L 200T, BWR OBIEFR LEARIL
THRE L72o BWR D8, SHRETIE, BOTHIEL TV EELOND, IOREIIET
EIEHEB L UFHEHEOTWETVOWTIIZL o THELLFE SN, WHEETFTIVEEHE
EFNVETEHFELAOKRS FOE BRE) ICELEL, BEOHIDLGESINS, BFERE
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WKBVWTYH, BWFEPSOTNIRNEVEEZILN, TAVF-FHEETVOEN S OEEMHIT
NSV, EPFIE D L) BBEFTEET VL AREHEROZIEMAT I 2,

Thill, #RELT, FFEIFEOMS ORRVEE L D RBEMERD L ) 2 HEEHER
IS L A HANE{ZHES) BWR OBEFEZOFEIIBWTE, FFHEL VIEHERDOT L
WEERREE TSRS, BICENEES FREOFELE LR AELOEE LTH

BicEkbh s,
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