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so-called "quench® temperature, At temperatures below this quench temperature the kinetics of (HES 215 514
gas phase reactions among CO, COy, Hy, and H,0 are 100 slow 1o maintain chemical T e
equilibrium on useful time scales. In the sharp lemperature drop created by the water pool, very
ot gases produced by the core debris are suddenly cooled to temperatures such that the gas
composition is effectively “frozen® at the equilibrium composition for the “quench” lemperature.
Experimental evidence suggest thal the qwh:h mup:nunth 1300 1w 1000 K. The value of
the quench temp was d 1o be y ibuted over this range for
the calculations donc here.

(6) Soluie Mass. Thcmo(ﬁuuhmﬂpmlsm!ymm&bmmxhum
has not been i done 1o date. [t is assumed here that the
logarithm of the solule mass is mll‘wnly distributed over the range of In(0.05 g/kilogram
H30) = -3.00 to In{100 g/kilogram H,0) = 4.61.

(") ¥olume Fraction Suspended Solids. mmlmfmmofsmwmmimlnm:wu
puolwinhcmnwilhlim ¥ g on the available facilities for rep g the water,
M\vlumfn:ﬂmmldbmuquinhqe_ Maodels available for this nﬁyam,hm
limited to volume fractions of 0.1. Consequently, the volume fraction of suspended solids is
nkmwbemHMMydiMomuworawOI

) Density of Suspended Solids. Among the maicrials thai are ex to make up the
mpemdnlmmmom,t,-:zgmn’]wsm,(,-zzy ) from the concrete and
UDll:p-lovm’]u&‘ﬁztp-59gp‘cm’)llmn&tmdclmlormyofawyol
aerosol 1t is assumed here that the maicrial density of the swspended solids is
mlhmlymmwownwnflnﬁﬂmz’ The upper limit is chosen based on the
assumption that suspended U0, will hydrate, thus reducing its effective density. Otherwise, gas
sparging will not keep such a dense material suspended.

mwmmmﬂmnrmemmmummmm
by ignitude of the change is taken here 1o be So{w) where § is the
udml’nﬁlmofdludwdlnlm The sign of the change is mken to be minus or plus
depending on whether @ random variable € is less than 0.5 or greater than or equal to 0.5.
Thus, the surface tension of the liquid is:

aiw) (1-5) for e <05

e
U low 0149 fore 205

where e(w) is the surface tension of pure water,

(10) Mean Actosol Particle Size. The mass mean particle size for actosols produced during
melt/concrete interactions is known only for situations in which no water is present. There is
reason to believe smaller particles will be produced if a water pool is present.  Examination of
aerosols produced during meit/ ions shows that the primary particles are sbout
0.1 um in diameter. Even with a water pool present, smaller particles would not be expected.
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Consequently, the natural logarithm of the mean particle size is taken here to be uniformly
distributed over the range from In (0.25 ym) = -1.39 to In (2.5 um) = 0.92.

(1) Geo he P The serosols produced (H#EHE 2-15 #8114z
mmm&bﬁmm:hmmmmnmlumnummm — bty
standard for the ions in cases with no T L

mmwybﬂmlbnﬁ]! An argument can be made that the geometric standard
deviation is positively correlated with the mean size of the aerosol. Proof of this correlation is
d!fﬁnnbmﬂ!bmnudu\emdmbu: It can also be argued that smaller

sandard will be in si with water present. It Is unlikely
that data will ever be available 1o d this ion. The g ic standard deviath
ohh:d:&mmhwﬂhkwmrmwﬂtwdl.ﬁhjj. Any

of the g standard deviation with the mean size of the acrosol is neglected.
12 Early in the course of core debris interactions with concrele,

Acrosol Majerial Density.

I.l()2 with a solid density of around 10 g/cm’ is the predominant aerosol material. As the
mdﬂulim.mwwd!mrﬁmmmho!m
5-5]Jcm’mdmdmiedpmdm concreie decomposition sech as NayQ, K,0, ALO, 5i0,,
and Ca0 with densities of 1.3 10 4 pfem’ become the dominant acrosol species. Condemation
ud-nnimnrwlaudmlheqmmmydmu:-ppm|nmlddmmn
of also comp the 7 of the densities of
MIWIMMIKIHUMW As a result the material density of the serosol is considered
nnouuin mmmmmmmmamuw;hmmmu

d over the range of 1.5 to 10,0 glem?’.

Noie that the mean acrosol particle size predicied by the VANESA code [6] is cormelated with
the particle material density 1o the -1/3 power. 'lH:awwhhmnfxmole!un'nh
particle matcrial density was taken 1o be oo weak and i y sup by exj

o be i i the inty analyses done here,

(13) Inifial Hubble Size. The initial bubble sire is calculated from the Davidson-Schular
equation:

" 04
D, = .{2] "I’,_
] "
where € is assumed 1o be uniformly distributed over the range of 1 10 1.54, The minimum
lbubble size is limited by the Fritz formula to be:

D, = 00105 ¥(o, /gp;-p 1"

where the contact angle is assumad 10 be uniformly distributed over the range of 20 1 1207,
The maximum bubble size is limited by the Taylor instability model 10 be:
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92.2.1  Acrosols in the RCS
0.2.1.1

The experi hule thm spherieal parncles of aronnd 0.1 10 0.3 jum formed (though their
comps shlished) then these agglomemied giving nse to a mixiwre of compact parncles
bvm\ut ot the potit of weasurement. The composition of fhe parmcles was foond 1o
be domar 5. 50 md U wiale the Cs and Snmsss contnbutions retmined coustant and very simslar
o vmass, U wns selatively numor in the first howr st 1560 K evolving to be the main conmibutor in the third
(very approsamately: 42 %6 17 26 %% Sn. 33 % Cs). Newther break doven of conposition by particle sire nor
statistical size mformation was measired

9.2.1.2 | PBF-SFD

Further mferesting meastwemmenls for purposes heve were six isokinetic, sequentinl. fillered sunples locared
about 13 m from the bundle outlet. These were used 1o follow the evelunion of the serosol compostion and
o exanune particle size (SE i 2 analyses the awhors szave thar parricle peomerrical-mean
diamneter vaned over the n - yun felimination of the first flter due to 1t being equly with respect
to the main rasient gives range 1 32+0.56 ) while standard deviation fuctiated between 1.6 and
2.06. In the mges of filer du'po\-l‘b md]c like forms are seen. Tuming to composition, if the first filte
smple is elininated and “below detection lunit™ is taken as zero, for the struchunl compousnts and
volatile fission products we have i tenms of percentages the values given in Table 9.2-1

9.2.2 Aerosols in the containment

0221 PHEBUSFP

The asrosol size distmbutions were fuirly lognonal with m avernge size (AMMD) i FPTO of 2.4 jam at
the end of the 5-how bundle-demadation ph:l\: mowing to 3.5 jun before stabilizug at 335 jun: serosel
size tn FPT1 was slightly Im - il 4.0 pm. Ceometnc-mean dixmeter (dy) of pamicles in

FPT1 was seen 10 bs lvm«b[\{ imags of n deposit i shown i Fig: 9.2-2. In both
tests the geometnic standard deviation of the lognoroal distnibution was fairly constant ar a vahe of around
20. There was clemr evidence that serosol composition vaned very little as o function of particle size
exeept for the late sefiling phase of the FPTL test: dunng this peniod, the swallest particles were found

be cesinmench. In terms of chemical speciation. Xery rechmignes were nved on some deposits and there
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