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Response to “Comments on the Fuel-Coolant
Premixing Debate”

Young’s letter! contains no technical points, but the follow-
ing series of formal ones:

1. In his opinion we have used a too small melt particle di-
ameter in our calculations, and we were amiss not to have pre-
sented parametric calculations on this.

107

2. In his opinion we should have attempted to calculate and
compare with Marshall’s experiments.

3. He has a code, IFCI, that in his opinion is superior to
ours because its models “are validated or are being validated
[emphasis added] against experiment” and in particular “the dy-
namic breakup has been validated. . . . ”

4. After validation “is completed a simulation of large-scale
mixing . . . will be done.”

Our response to these points is as follows:

1. Our choice of melt particle size and the conservative ef-
fect of ignoring additional breakup due to steaming and two-
phase turbulence has been explained already (Young’s Refs. 1
and 2; see also our response to Corradini in this issue of Nuclear
Science and Engineering). In addition to particle size, there are
several other parameters that need to be varied for a meaning-
ful parametric/sensitivity study. This involves a very significant
computational effort. We have only recently been able to com-
plete it, and a paper (Part V of the series) is being prepared for
publication. The results from this study, which in reference to
this point covers melt particle sizes of 1 to 5 cm, support the
premixing quantification given previously.?

2. We have stated previously (Young’s Ref. 2) why Mar-
shall’s experiments cannot be used for testing premixing mod-
els. Interestingly enough, these experiments (already more than
3 years old) have not yet appeared in the archival literature, nor
have they been used by Young (or anyone else) in the testing of
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Fig. 1. Melt volume fraction at 0.3 s (reproduced from Young’s Ref. 7). The radius is 34.5 cm and the height is 61 cm.
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his own code! If this is a code-testing opportunity not to be
missed, we hope he can show us how.

3. Regarding IFCI (Young’s code), first let us be absolutely
clear that the code has not been documented as yet, even though
by Young’s own dates it is 4 years old. The one reference given
by Young (his Ref. 7) contains only a partial explanation of one
aspect of this code, namely, the dynamic fragmentation model.
The basis for this model also is not yet available (his Ref. 8).
Clearly, verbal descriptions in letters to the editor are not of
much use in this debate on premixing, or for any other purpose!
Even the results, for the single test calculation presented (Young’s
Ref. 7), are incomprehensible and at variance with the last para-
graph of his letter that is supposed to summarize them. Consider
Young’s summary given in his Ref. 7: “The melt mass mean di-
ameter decreased during the fall from an initial value of 20 cm
to a value of around 15 cm at 0.3 s and showed very little spa-
tial variation” and “a final mixing diameter of 15 cm is quite
large compared to experimental measurements of final debris
sizes in the 0.5-1 cm range.” We let the reader decide what all
of this means compared with what he has shown as calculated
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results (reproduced here as Fig. 1) and with what he states in the
last paragraph of his letter.

4. We will be looking forward to these intended computa-
tions, and a constructive interaction for a change.

T. G. Theofanous

University of California, Santa Barbara
Department of Chemical and Nuclear Engineering
Center for Risk Studies and Safety

Santa Barbara, California 93106

June 1, 1989
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