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Passive core catchers h#ve ﬁéen proposed as a means for retéining.the
cofe debris following a hypotheﬁical coréAdisruptive accident in a fast
reactor. The core debris which may'be.in-the form of a molten pool is
passively retained in a sacrificial bed of high meiting tempefaturé‘material
placed insi&e or outside the reactor vessel. A-stablé pool cbnfiguré;ionv-
is reached Qhen_the decay heat generated in the pool isveQual<fo‘the rate of
heat dissipation to the surroundings by conduction through the bed and, 
upward‘convection and radiation to overlaying sodium.l

_: Reéehtly; it has been suggested that "composite sacrificial beds" with
a lqw-melting-teméératufe zone inside the main high-melting-temperaturé sed
may:bg more effective in retaining the pool than simple'beds. It was
argued that fhe inner zone would quiékly melt and dilute the pool so-that‘
further growtﬁ iﬁto the main bed would be slowed. Hence, the»main objective
of this work has been to examine the composite bed concept to ascertain its
efficacy'vis-; -vis simple ;acrificial beds.

AThe-test celi used in this investigation has been described elsewhere (1)
The main bed is simulatéd using Carbowax_lSéO with a meltipg temperature T §f

1]

43°C while the inner zqﬁe is simulated using Carbowax'IOOO (T+ ='37‘b).
Different amounts of ammonium bicarbonate which decomposes at nearly AS‘E
have been mixed with the main bed fo simulate possible noncondensable gas
release.. An .aqueous #olu:ion of pﬁtassium iodide and_ziné bromide is used
to simulate the core debris pool. The pool is bounded from the top by a.
nearly-isothermal, water-cooled coéper plate.

Powér is applied to the pool and maintainéd coﬁstant.throughout the
experiment. The pool is‘photographed at known intervalsAto‘obfaiq its. -
, dimensions. Expériments have been conducted at different values of power 

input, initial pool density, and gas release rate for both simple and

composite beds.




Typical results showing the pool d1mensxons L and W reduced by theilr
1ﬁ1tlal values L and W » as functlons of tlme for 51mp1e and composite beds:
'w1thout gas release are given in Fxg. 1. These results show tha; initially
the pool grows in the composite bed at a faster ratelﬁhan.inithe simple bed
until the innér, low-melting—temperaturé zone is completély melted. Beyond -
that-point,Athé pool growth rates, as indicated by the.slopes in>fig;'1,
_fare néar}y equal in both cases so that pools growing in éomposite beds will
be larger than thosé in simp1e beds at all times during the tranéient.‘ Thls
result is reasonable since, for the same power input,. ‘the internal Raylelgh'A
number which is the governing parameter for this system wx;l always be
larger for a pool growing in a’cdmposite bed than that for a simple bed
so ;hatAche heat tra&sfer rates to the po§1 boundarieé onld bé increased.

Results similar to those shown in Fig. 1 for ganfeleasing beds aré
given in Fig. 2. These results show that iﬁitially the pool grows in thé
composite bed faster than in the simple bed. However, after.the inner-zoné
is completély melted the pool growth rate invthe composite bed becomes
slower.than iﬁ the siﬁple'bed, These resultslare“reasonable since for gas-
releasxng beds the heat transfer rates at the pool boundarles are lndependent
of the internal Raylelgh number and depend prlmarlly on the superfxcxal
gas veloczty 2. |

The results of this inveétigation indicate that4composite.coreJcatchers
will be more éffecti;e in retaining.the debris pool oﬁly if significant

amounts of noncondensable gas-are released by the main bed material.
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REDUCED POOL HEIGHT, (L/L,)

Fig.l. Variation of pool dimensions with time for simple and composite .
beds with no gas release (double arrow indicates melting of inner zone). . -
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. Fig. 2. Variation of pool dimensions with time for simple and composite beds with gas
release (double arrow indicates complete melting of inner zome).
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