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ABSTRAC7

Results of two set$. of recent Lok Alamos

trans]t!on-phase cxpcrlmcnts arc ruportcd
hcrc]n. The two sets of cxper!ments addressed
two d)ffcrent bchavlors of bo]llng pools of
molten fuel. molter steel and steel vapor, ]n
the transltlor phase of a core-disruptive
accident (C1;A) In a llqul~-rrctti) fast breeder
reactor (LMFflH). The transjenl bollup
e.xper]mcnts simulated the recrltlca llty-lnducecr

motlon~ c)I a boll)ng pool wlthln a s~nglc
cubi~$~tmblv during the cub~sscmbly-pool subphase

of the tranr.ltlon phase. The mclt]ng wall
experiments r]mulatcd the mcltlng and
cntra]nmcnt of cubtssemblv duct wall steel Into
a bollln~ pool during the tame Sui?phasc, t ron
(he rcriults of thr trnnklcnt bo!lup cxptrlment
wc identified behaviors and phcnorncno that argur

●ga!rst an energctlc dlsaksemblv from the
subakhcmhlv-pool aubphate, tr.~ the mrltlng
WCIII expcr;ments we dctcrmlncd that a ntablc
bolljnL pclo 1 IS unllkrlv ttv showing that
slgnlflcnnt arnounti of wall steel would lIkclv

br rupILJIv er,tralncd and Icad 1(I POIII COI]SPSC,

TIIr transition phase or a torr-d]srupt)vc

accident ((11A) III a Ilqutd-mrlhl Iant Irreedtt

re-ctor (LMI’IW) I* thr phtinr or tlmc pcIIod of
the acc~dtnt durln~ whII, }I the rea~tor cnrr IS

chan$lng frorr n mf,~lly lnlalt gr(mrtrv to a

Prs-sstly molltn Sttitc, l)urln~ thr tranoltlc)n
phnsr, that phosr (1f thr (“l)A Ircfwrrn thr
inltlat}n~ f!hn~r and tht trrmlnallor phanc,

b(})lln~ () f mt)ltrn rnrt dcbrln and
rccrl\ltslltlen arc poa~lhlc 6Pd of cnn, ertl,

(I)AI art gtn?lallv groupe,J int(, thrtt
catcgor~ci, ttr? ;oan () f f low ( 101 ) , the
tranrilenl ovtrpowct (T(W) and tot IONR of httt
aln~ (loll\), In addlt)on, (l)AB arc ucuallv
unprotetttd, that In, thrv III lucfr a failurr to
BC ran, d I t Ilougtl I n I omt trnsea Ievcrr tort

disruption can still occur after a reactor

scram. The trans)t]on phase starts at fhc onset

of subaaaembly duct wall mclt:ng. By th]s t)mc

llm)tcd fuel and ctecl have melted In a fck

aubaascmblles. As the trans]tlor phase

progrcssrs, more molten rut] IS formed and a~

the molten ]nvcntory In the core re[lon grob~

and becomes morr mobllc, the rcactcr car return

to a ncutronlcallv crltlcal state. The

transltlorl pha~c ends when further

~ccr)t)callt]ek can not occur. Thr evcnt~ that

Cal? 6top further rccrlt]Lal]t)es ar’ fls~llc

fuel core-rcg)on Inventorv rcduct)on, cnre-

reg]on flts!le fuel ciIIuIInrI with fertile fuel,

or an cner~et]~ djsaksembly (a vcrv srvcrc

rccrlticalltv)! The brh~vlor of pools of molten

fuel, molten steel ●nd ttccl vapor, formed In
the transition pha$c, can stronglv lnf]U?17Lt the

character of the tran~ltlon pharnt, and of the

entlrc accldcnt. Lot Alarnos tran~ltlnr.pl)a~r

eYperlm*nth almulated the bchav)or$ CII thckc

pool%,

The transltlofi phax.c progrc~tc~ Ihroufh

three fairly dlatlnLt subphasrt, tht

aubaaaembly-pnol aubphast , thr reglunal. pk,i I
aubphase and the whvle-core.pool nuhphahr, lr
the tubarnaemhlv-pnol aubphnsr, poolr. 01 m,lltrr

fuel, molter ~trel and attrl vap(,t, art c(,nflncd

to aevtral scat ttred high-pt)wercd nuba~~cmtlllex
and dlsplav predom!nantlv onr-dlm?nhlorra, anlnl

fluid mcrtlcrnt, Thr translcnt h(lllup exprrlmrnt~

addrcaard thlb nuhphatc , and simulated thr

mnt Inn of a iubassrmblv po[l1 ft, lluwlfl[ J
rrcrltlca llty-induted p(lwcr burst The mrl!ln~

wall e~ptrlmcnt$ adc!; cased thtu aubaxnrmblv

aubphaa( al~{, and bIrrI !I!e+ tht tntralnmr!lt (,1

mrltlng Strrl from the +,1 , wall Int(, !Ilt

auhai~emblv po(Il, In II lt rcyl(,nol pII(, l

aubphahe , tllgbtly iargcr but *tIll ~rpntnt,,l
pnols ealnt, mucfr UP of tht rm)’l~n rrm,llt)~ II!

Llunttrk () f tuhainrmhl Iti, Ir’ tbr
wholr ~urr POOI nullphanc, th? regl(jl’al p~~~~l~ nrr

I Inhtcf, L{,nletltcl lnt{~ LInr Iatfc piItIl that \ tl
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arid tttcl vapor, w~thln s tuhas$cmbly duct

subss~cmblypool tubphute. Wlttl prcbatric

blt,(ka~c~ at the top and bottom, and
nuhnsrnemblv dull walls, thr molten fucl-

mlxturt IB cllcctlvrly “bottled up.” and

al moitonk rrt prcdomtntnt IV ont -
l(lnal Ir the amIl dlrrctlon. Addltlonai

crttrs thr po($ I by tbc mrltln~ &rrd

tntrolnmtrt of cuba~;cmblv duct wall~, cl;ddln[
rcmr,nrtt 8r,cl pltcrh of wlrt wrcp, Ak sttti 1$

vrip{~rlzrd in tht pool, It lravr~ tht poolSncf
trnvtl~ u I$w,I rd I !1 the tu$am~tmhlv to wntrt
co(!ltr trm~,tr~turr~ provldc # condcnnntlon sink,

TbIs p[$(li, ‘htIIlcd up” hv otrr! va},(,r, I\ trot

ttlrtll, WhcI\ a tctrltllslltv tnd powct burct
C)LLUr, Iut!-vup[ll Rcnrratlotl nrur tht p[lo I
mldplant at(r!trr,trhtht top hall of the pool

upward. Alttr tht upward rnotlon Itnpn, tbt
rlcvntrLI futl-it?cl rnlaturr des~rnds, grncratlng
the rrn[tlvltv ramp ratt for tht next

rC1rltlL-llt V, Tbr mllturc msy dtntn bsLk, rain
haLk II! 1o11 bn~k ~k t tlu~, at varIoux cpeedn
((I rrl(,ln th, b(,ttorr hall of tbr Iubssscmblv

po(ll (~), Thus , tht ttvtrlty crf thr next
rccrltl~alltv tnd tht cnrrLv from the acsoclattd
powt r hurt! srt vtr~ stronglv dtprndrnt on the

10110,)s? midc and dcoitnt rstr rrt th? elrvatcd

toP hull of the poo], During the tubasscmblv-

poo I tubphysc, rtcrltjcalltlefi and thc]r
atsoclattd powrr bursls caust ar, ]ncrcas)n~
smount of fItBIlc furl tt, movt up and dowr jr

subatsrmbllct In a more cohcltnt manner. Thl\
proceo~ ctopc and tht ~ubacsrmblv-pool tubphnsc
ends whrn one of tkrcr thln~n occurt, They art:
1) subattrmtrlv duct WOII melt ]n~, ]n+. rodui tny
~ht regional-pool subph~st , 2) rlcbllt furl
lnvcntorv reduct lon that slops fu~thcr
rccrltlcslltlcc, n ncl .3) tncrgetlL dlsas~emblv

due to cohrrtnt fuel cnllnpst, It It th)b Ia\t
s{cntrlo that tht triptrirntntt addrctk. for It If

th: s~ct]cratlon up and the cullap$f dovr th~t

dt!ermtnc the res[tlv~tv ramp ratr fut thw ntkt
rccrltlcalltv and powrr hurkt, Tht r:]mp rate IS
I functlor 01 the If,ltlul Iucl dlatrlhutlt,r a~
c(lllspnt he~lnn, thr rate () f L(llinp%t o r

rcafiitmhlv, and the collapsr mt)dr, Lltlmiilcs
lndlLatrd th~t *IUL Iullbtitk p,vduLrs ramp rates

trn tlmc$ t+[~r.t for drnlnback snJ :hat ralnbuck
produ~c~ ramp ratt{ thrtc tlmtk t40st for
drulrrhu,k (~), Tht Los Alamo* trsnilrnt bo! up
r!prrimcnt~ tlmulntrd thr arcrlcrnttor, up 41,L!

t{lllsp$t d~~wn of tbr top hulf of a $uhanscmbfv
pr}~,l ant! pri!vldr ~nlt,rmatlon fo: cltabll~}lln$ ,1

dcfcnnl$lc ramp-rate rangr or IImlt It,? thl$

cubphstr.

Tht top hslf of tbt pool of molttr futl,

molten ctccl and ttcrl vtipcrr, was ttmulutcd bv n

two-phntt taturattd sttam-wattr mlnturr rtstln~
al thr b(!ttorn of a (1,64-m-hlkh, 102-rmn dlamttcr

vcr~tcol trannparrnl acrvllc tuhr (11~, I), lr,

all cm9cB, the unvoldccf Ilquld hcl~ht Wa\
1$() rrml, !ittsm sbovt thr mlxturr slmulattd sttcl
vapor abt)vc tht nubas<tmblv pool,”In 8 prevIous
Set of LI\k A)am~l~ =Xprrlmrntn, nitrogen, u



noncondenciblc. wcs u~cd lnttcad of steam for
●pparatus development and to simulste fttsjon

gas above the pOO] (~). The use of stesm, a

condcnclble, was a Clgrrlflcar,. ●chjcvcrncnt,

btcausr the cxpcrlment with condcnsjblc matcrjal

more closely appro=lmatcd the expected ln-

rcactor c,nd~tlons. The tvo-phasr m)xlurc

rrstcd on a thin Mylar diaphragm, btlow wb)ch

wss a nitzogcn rcstrvolr at elevated pressure.

The nitrogen below the djaphragm r)mulatcd fuel
vapor gcncratcd near the ccntcr of the

subassembly pool by t povcr burst. At the start

of the cnpcrlment, the Mylar dlsphragm was

rapldlY cut ●nd the prcssurlzcd nitrogen began

to accc)cratc the m!sturc upward tn the tube. or
columrf. This slmuls!cd the upward ●ccclerot ton

of the top half of the subassembly pool caused

by fuel-vapor gcncr~tlon at the pool rnld~lanc.
The mlxturc thcr traveled Up tfre column,

stopped, somctlmcs bv impacting the top plate.

and came back down the columr,. FIVC important

CllCCC& of data wtTc collcctcd. a h]eh-speed
movlc ● nd four pressure traCCL. The t Wo
prlnclpal parameters varlcd In the cxpcrlmcnts

were tbc >arltlal pressure dlffcrcnce (Ap)

bctwccn the tube and the n]trogcn rcscrvolr

bclo~, ●nd the Inlt]al vspor volume fraction in
the two-phacc mixture.

Hl~h-Void-Fraction (_4rcs.— —

Expcrlmcntal rrcultu for the ctcam-voldcd
scrlc~ and the nltrogcn-voldcd scrlcs were very

slmllar, even thwagh the void Iractlons used

wrrc 4(IU and S(M, respectively (not qultc thr
same ). Flgurc 2 show$ comparison plots for the

stcotr-v(r]dcd and nltrogcn. voldcd translcnt

botlup expcrlmcnt scrlcs.

The low ln)tlal Apcascs [34 *Pa (S pstg)]

for both the stcllm-voldcd snd nltrogcn-voldcd
serlcg produced ● slowly rlslng pressure at tht

top of the column without a pressure splkc

(lIg. 2a). In both rerles the nltrogcn drivel
gas pcrcolstcd through the two-phase mlxturc,

eutralnlng It, and dragging lt up the column.

The water wah dlspcrscd falrlv un]formly over

the hclght of the column, but bv the time the
water started to fall most of the water wac in

the upper qunrtcr of the column. Eapcrlmcntal
prcusur~ traces at the top nf the column for tnc

two ncrlc~ were CIONC, The mowlc rcaults for

the t W(1 hcrlcs trc close ● s WC]], and wc

conclude that cOndcnsntlon did net play a

slgnlflcant role.

Th C high Inltlsl Ap case, [310 kl’ti
(4s Pslg)l b(~t h thr condcnslhlc and

noncondcnslblc series produ~cd very slmllar
results, (fig! 2b). Althouth thr high Inltlal

Ap ctsc IS faster and more v)olcn~, thr general

bchavlor wak Rimlltr to that In thr low lnlt~al
Ap Case. In both srrlcs the nltrogcn ga~

pcrvolatcd through the two-phaac mlsturc and
cntralncd It upward In thr column. The water
was dlspctccd fairly unlformlv over the hc)ght

o f the cofumn; addltlonally, when the wattr

started to fall II wa~ atlfl dlspcrtccf rather

than concentrated In any part of the column.
for bottl the ttcam-voldcd and nltrogrn-voldcd
tfrieh, the prrosurc at the top of the colunn

peaked raptdly and qu]cklv dtmpcd to a steady

ftnal pressure. So. a! high votd fractions (4(R

to 5@l) ●nd at low snd hlxh inlticl Ap [34 kPz

(5 pslg) ●nd 31(J kpa (45 PsIfi)], for both the
ctcam-voldcd ●nd nltrogcn-volrfcd acr)cs of

capcrlmcnts, the cxpcrlmcntal results wtrc vcrv
Cfosc. lhcrcforc, we concfudc that condensat Ior

was not slgnlflcant in tbccc hlgb-snltlal-vc!d-

fractlon czpcrlmcnta.

Low VoldFractlon Caacs

At the tow ~nltial void fractjon (1OIII the

steam-voldcd and nltrogcn-voldcd cspcr]mcnt

acrlcs bavc simllsrltlcc ●nd d)ffcrcnccs. 1r

the ctcam-voided ser!cc the steam voids qulcklv

col;ap$cd 5ftcr tbc }n\tlal prcssufc pu}sc:

obviously this dld not occur In the nltrOgCc-
voldcd scrlcs.

At ‘hc high Initial Ap [310 kPa (45 psI&l]

the bchavlor and prcacscrc traccc for the !W.I
cr*Ics were ~]mllar (Fig. 2d). The prcssurc~ al

top of the column peaked -t :k~u” +k- Samr

magnltudc ●nd tjmc, and dlspla~cd a
charactcrlstlc damptd platen-llkc bchavlor. Ir

the noncorldcns]blt scrlch the plug rcmalned a

two-phase mlxturc aa It rose In the columr,. lr

ccrntraat, in the condcnslblc scrlcs, in which

the steam-voids had quickly collapsed, the SIUg

rcmalncd slnglc-phast as It rose in the columr,.

In both strlcs the prcssur)zcd nltrogcn bclm

broke through the slug ●l lt approached the top
of the columr and dlsperacd the water. For both

acrjcs, descent began with the ❑llturc d)spcrted

througtiout the tube.
At the 10b Initial Ap 1?4 kPa (S psIfj)]

the Iargcst dlffcrcncc bctwctn the steam-voldcd

and nt+rogcn-voldcd terlcs emerges (Fig. 2,),
As at the high In)tlal Ap. In the n)trogen-
vc)[dcd aerlcs the slug rcmalncd a twophasc

mixture wrrIlc ahccndlng, and the nltro&cn above
the a)ug, comprcsacd hy the slug’s upward

travel, vcnta downward through the slur and

dlapcrats the Ilquld. as the SIUE approachc$ the

tnp of the column, In the attam-vo)itrd acrlcs,

the atcam, comprcasccf above th, hlu~,

cxprrlcnccs some condrnaotlor and poasl~~lv ver,t~
down through tht part lallv broktr but

csacntlally alnglc-phahe water wlth(’ut

algniflcant dlapcralon Of thr l,quld. Tht

alngle-phase slug rraches tht top illatc and more
water accumulatch there (from thr wall fllrr and

droplrts tntralncct In the wake ) Utltll It

retcmblcs a glass. of wtittr turned qulcklv

upsldc-down before anv dralrilnR, The water Ir.

the uteam-voided acrlcfi dralntd down the sIdc~

of the co)vmn and aomr globules fell dour tht
mldd)c, In thf nltrogcn-vlJlded serlc~ ttlr

broken-up two-phasr mlxtu!t dots not accumulate
at tht top p’atc and dctccndk sc a dlkpcrscd
masa of droplets. Yet even thou$h thr thi!

acrics prcrduccd quite dilfcrcnt behavlor$. tile
prcasurc tratct are qultc almllar. In fait 101

the two srrlcfi the prea’,ur:a at the t{lp ptatc
arc the same cx(ept that for the condcn~!hlt

scrlea th? ptsk la allghtly reduced, $[) , (,nlv

for the low vo)d, low prcasurt cane d(l( ~

condcnaat Ion have a notlccablc Cllcct$

~onderraatlcrr dor~ appear to af;cct the collap~c
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(c) Pressure traces for a 10’I voided column with a 5-psi ~rcss~rc pulse.
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mode, wbIlc the pressurcc In the column are only

●ffected slightly. For botb cerlcs. descent

begar when tbe rolxture was concentrated In the

upper quarter of the tube.

Interpretation

Our interpretation of tlrr ‘transient boll-

UP” cxperlmcnts leads to some conclusions ●bout

collapse modes ●nd reactivity rtmp rates.

FIrst, we dld not observe coherent slug fallback
of the llquld in ●ny of the expcrltments. The

experiments suggest that the fuel-steel mixture

should not fallback as a coherent slu~. -fkals
cffcctjvely IImlts t be reactivity ramp-rate

contrlbu: ion of a s)nglc subassembly to that
typical of the rj ‘back or dra]nback anodes.

Sccofid, thr scve, i Of J recltlcsllty IS

]nflucnccd by the scver)ty of the preceding

recrltjcallty. Upor. descent, the more dlsperscd

a mjxturr IS, the lexs v:]! bc its posltlvc

react lv:ty effect durln~ fallback. Our

cxpcrlments suggest that high-po~cr bursts

should d]spcrsc rnlxturcs more than low-power
bursts. The pos]tlvc rcsctlvlty contribution

from a fali]rrg fuel-steel m]xturc witb]n a
subassembly should tfrcrc Iore DC ICLS iuiiuw IIIg n

high-power burst than followlng a low-bower

burst. Third, condcnsat]on should play a m]nor

role in the translcnt behav]or of bo]l]crp
subassembly pool. The condensation effect
observed wa6 at the lower-void-fraction
]ower-pressure-pulst rcglmc, In tbls ctse.

IIquld formed Into the configuration of

‘ups)dt-do~, glas~ of water” at the toP of
tube. Ever as such, the l)qtiid dld not

back as a cohctcnt slug, SlkMER-11

calcula:lonal results also lndlcatccf

Wc
and

the

an
the

●ll

(g)
bat

condcn<atlon had IIttlc effect. Thcrefort, wc

conclude that Londcnsat]on of st?cl vapor In the
translcrt bchavlor of subassembly pools should

not have a slgl.lflcant effect on resct]vlty ramp
rates.

M~LTlf’dG 14ALL EXPERIMEhTS

A number of research ●clcntlsts, more than
a dcLddc agLI, asstrtcd that stable bo]ltng pools
would keep fuel SUfflclcrtly dispersed to
prcvcnf rCCrltlLdlltl?K (~), The stobll!ty of a

boiling pJOI rxpcr)cnclnE decay powrr lev:ls
deptnd~ {jr, a stnblr power Icvcl in balance with

a 6tablt steel vapor gencratlorl rntc. The
mcltlng wall cxpcrlmcnt6 slmulstcd the melting

●nd entrainment of subassembly duct wall steel
Into an asltated holl)ng pool of furl and cteel,

I-ksc mat~, droplet $Izrt, mlxlng and
equlllbrotlor ra!c of thr cntra]ntd steel affect

tht steel vap(lr gcnerstlon ratt, subsequent

dvhamli bch~vlor of thr pocl and thr overall

accldrnt chora{lcrtntlc$, If the relatively

cold S!CCI from thr want ciowlv cqu~llbrates

with thr bolllng Iucl-attel mlxturr, the bolllng
and aRno(latrci dlhpcraed ctatr mav bc malntainecf

for o nurnbcr 01 second%, tbc~cby producing a

qunslntatlc and SIOWIV progrccstrrg chs:actcr for

thr acc ldcrt, (In tl-,t oth?r hand, if

cqullltrratlor Ia rapid, bo~l)ng ct:ses ~rv! pool
collpaac our v caust 8 rtCf:il?Mllty, The

●cc)dent character then becomes dominated by

recr]t]calltles w)th ●ssolcated highly

transient, ●ccelerated disruption.

In tbc cxpcr]mcnt, a rectangular column

(152-nsn long. 152-rmr wide, 914-man hlEh) of

freon-11~, ●gltatcd by n)trogcn lnJccted at the

bast of the column. simulates the bo]llng

ca]xture of fuel and steel (Fig. 3). Two
opposltc walls of tbt column are transparent for
Vlsuil obacrvatlons, one wall is metal for

]nstrumcntat Ion support , and one wall IS a

porous flat plate. lrrjcct]on of water through

tbc porous plate Into the freon pool s]mulates a

melt trrg subassembly duct wall. This apparatus

J1]OWS us to study t be bydrodynarnlc
Cbaractcr]stlcs of thin buoyant films exposed to
●gltatcd pools w]thout the added complicatlonh

of thermal effects such as melting, frccz]ng,
●nd vaporizat,oc. Thermal effects such as these

may be Important. kiowevcr. the meltlng wall

expcr}mcnt was Intended to provide bas]c

]nformatlor pcrtainjnE to the stabll]ty and

entralrrmcnt of imxnls~lb!c ltqu]d fjlms exposed

to ogltatcd pools.

The results obta]ncd from tbc meltlng wall

experiment fall Into two genera! catcgorlcs.
r . . . . ,4. ,,,,.:, . ----- .-h.-rvatlons of the ]artcract)or

between the ag]tated flow flcld of the $rcor.

pool and the thlc f]lm of water on tbc porous

plate provide some qual]tat]ve tcsults. Second,

direct measurements of pool ●nd flllr

cbaractcrlstlc6 provldc a quantltatlvc

dcscrlptlon of bow the pool and fllrr interact.

at least at low levels of ag.ltat]on.
Visual observations of the pool and fIlrr

have been made with dlffer]ng water lnjectlor.

rutcs and dlfferlng levels of agltatlon, At tbc

bottom of the porous plate, where the IIquld

fl]m 16 Just starting t@ grow and IS very th]n,
the film IS very smooth and free of waves.
Further up the plate, the film IS charactcrlzcd

by a wave pattern Th c transition rcg)or,

bctwccn tht smooth and wavy structurcb lb

charactcrtzcd by Intcrmlttcrt formation and

growth of waves, This general plcturc of the

film rcmalns unchanged for most operat lnE

cond]t Ions.

The bchav]or of the ftlm 1$ more scns]t]vc

to agltatlon than to the wat?r Inject ton rate.

A slmpll fled IInear stablllty analykl$ for a

thlr film ha6 been dcvcloprd for the case jr
which ~htrr IS no agltatlona The observed

location csf thr trdnsltlon region and wavcleng!h

compare well with the prcd]ctlons of tht theorv,

However, the location of the ~rans]tlon rt~lor

la very sensitive to the level of agltatlor,.

Uhcn a very small xtream of nltrogcn bubble~ IK

admitted along the wall opposltc the porous

plate at tht bottom c)f the pool, the tran~lftor
rcglor, moves dowr to a Iocatlon at which the

film IB very thin,

At sllghtly htgher levels of agltatlon,

●nd wtth a nltrogcn void fractlnn of Icsn thar
M a portion of thr film EISy be entralntd lr~tt

thr pno]. It IB clear that the rffcct of poo]

agltatlon must bc Included In the dcscrlptlon of
thr stabllltv of the film to obtain rcaaonable

rcaults. TWO Important rrsulth nbtalnrd arc:
tht atab)lltv of tht water film Ii vrrv
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Ecnslt)ve to the level of ag] tatjon, and for

iocally blgh levels of agltatlon ]r, tbt pool,

but w]th the nltrogcn vo]d fract]on still Icss
than 5~, COlnpletc cntralnmcnt of the water Into
the pool occurs with no f]!m v]clble on toe

wall.

The ctafrllltv of a bollcd-up pool

cxpcrlcncing drcay power conditions depends on
stable ctccl v~por production. Because of the

large amount of tntralnracnt at relatively I Ow
void fracllcns obxicrvcd in the cxpcrimcnts, uc

bellcve that It s unllkcly that a pool could

remain In a stable bo] led-up conflguratjcrn at
dc~ay power cond)tlons. Ratbet, It appears more

IIkclv that the wail] steel cntralncd WI]] cause
an Inltlal dccrcaric In t!rc atccl vapor

production, and hcncc pool collapse. Prcv]ous

Slh94[lf-11 calculations bavc shown that decay
power levels arc lnsufflclen! to malntaln pool

bolllng.(~) The$c tw(~ PICLCS Of evldcncc ●rgut

agtlnst a stable bolllnS subassembly pool,

03FKLUSION$

We htvc found the LOE Alamos tranaltlon-

phase exptrlmcnts to bc instrumental In

provldlnE a better understanding of the

transition nha$t and pool behavior In the

xubas$cmhly-po~,l aubphusc. We conclude from thr

t~anx}cnt bol Iufr eapcrlmcntt that , n the

subaascmblv-poo] mubphasc, clcvatcd fuel should

ncrt fall back ns a coherent slug, that tbe

tcvcrlty or a rccritlcallty may bc Influcnccd by

Spinovef

— N2
bbbks

I.& N2

FIE. 3.
blcltlng wall experiment apparatus.

Suul”cc

the acvcrity of the prcvlous one, and tha
vapor condcncatlon should not 61gfilf

affect the transient bchavjor of the pool

ttccl

cactlv

From

the meltlng wall expcr~mcnts WC coricludc th~t

bccausr of rapid entrainment, a bolllng pool

would probably collapse, adding rcact]v)tv ard

promoting a ncutron]cally actlvc (I)A bctl?v]or,

The va!uablc data from the Los ,41 amos

trnnslt)on-phase expcrlmcnts have provldcd U<
with xlgntflcart lnalghts and a better

understanding of tbc trans]cnl bchav]or of

boll]nc pools of molter, fuel, mol!cc Steel ard
steel vapor in the
dlsruptlvc ac~]dcnt
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