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September 9, 196L

Mr, Eugene F, Adiutori
President

Stability Consultants
P. 0. Box 18062
Cincinnati, Ohio L5218

Dear Mr, Adiutori:

Enclosed is a copy of the Argonne letter which you had mentioned hearing
about in 2 recent letter to Jerry ILuntz. We have already sent the letter
to other people in the field for comment. We also enclose one of the
responses-~-namely, the short discourse by Tong. We have not included the
other responses as we are still checking with the various persons in-
volved to obtain their permission to use their remarks. In sum, how=-
ever, the half dozen or so people we questioned supported the Argonne
criticisms for the most part and took your side only on an occasional
point,

Our plan at this point is to publish the Argomne letter in the wversion
we enclose plus Tong's remarks and extremely brief excerpts from the

— other solicited letters.

We, of course, invite you to add your own comments although I'm sure
you understand we must also ask you to be as brief as possible.

Sincerely yours,

Harold L, Davis

Managing Editor
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effort required to determine fhe articlp's lack ﬂf merit,
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The undersigned, having read "New Iheory'of Thermal Stability in

Boiling Syatems" (NUCLEONICS,VHay ZI.'E;RS).;,1 DPs 92-101), conclm@e that this

article must be either alpoag, or that ;he paper!reviewing

_ | _ |
followed by NUCLMONICS are in need of reevaluation,
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| sy K Fauske/J. B. Heineman/B. M, Hoglund/P. A' I.ottes/J. F. Marchaterre/

'/ Rs R, Rohde/H. P, Stein
¥5Argonne National Ldboratory

1 Argonne, Illinois '
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Tn repay'tb your requestifor more detailed ériticism,:a complete

‘and critical review of Mr, Adiutori'a article would in this instance,

require an effort much greater than and entirely‘inconsistent with the

Howevar, scme

of us feel compelled to point out a wa of the more obvious errors, not '

L to imply that there are not more, equally'important misleading statements.

2.2

k The most aonaistent fnndamental error throughout the paper treats

emgerature as an independent variable.

3 is a)uayn the deggndent variable._
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In treatlng cases invnlving inter—-

.nal heat generation (the authbr' "fixed heat in#ut" systems), temperature

In other words, qne cannot postulate
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=5 or not, In a "boiler", more properly an "evapOratOr", as used by the

" . side of an evaporative heat e:changer.f

| in the article, _ ] - %
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. a temperature change as the cause of thermal instability in such a systen

. involving heat transfer from e solid surface to a;fluid, whether boiling f

1

‘}-aghter, the wall temperature may be thought of ee an independent variable,

although, in praotice, the change in temperature ie actually dependent

. upon a change in fluid temperatures on the primany or high temperature
|
i

2, There is no recognition here of the fact that the flow and boiling

- heat transfer behavior of the fluid is the independent variable and is therefore

!
the forcing function in a perturbation analysis of tle systems considered
| : . .

The preceding comments demonatrate the inherent difficulty in critically
reviewing the article, Since the author s basic premises are wrong, any
further corrections cannot necessarily validate any of the author's con-

i:. clugions, 'However, once egain, it may be wortnwhile to present a partiel
list of erroneous statements.

3. The ‘opening paragreph suggeste a quentitative analysie‘ neerly
the entire article is qualitative in neture. kleo, it has been recognized

+ for years that "boiling-heat-transfer doefficienﬁs are not very helpful ooely
" ete, . g j |
L., The general definition of thermal stability on p. 9h is not clear

'descriptively, and mathemetieally, alsmo* preposteroua- for example,lunder
the stated perturbation, a condition such as, i
i T( t=e) = T0) +M; {i& |
5? could be gust as "thermally etable" as?any of the authbr'elcases. Among
 otherbhims- : i
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,other things on this page, along curves d and ¢ in Fig. 3, dT/Bt either

|
i changes sign in the interval 0¢:t~4¢g or the conrdinate aystem is

something that mathematicians ‘ought to knﬂw about. Again, it should be

5f.«emphasized +hat these tracas are the resulta of a power or boiling phenomenon il

perturbation and cannot be justified as the cause of any instability con-

I i

s smdared here.

5¢ To be more speoific, the statement at the tOp of the right hand

column én Pe 96 pipiP: at burnout the temperature cannot increase without

1im¢t in a constant tamperature system. s defies analysis in English.

6, The section on Reactbr Instability (pe 9?) is anproximately
the reverse af the actual behLvior of a boiling reactor. The behavior

"nf the Spatial and time variation of void fraction constitutes the forcing

_-function a boiling reactor.
7. It is very difficult! to understand how the liquid supérheat
-threahold (p{ 99) has any influence on reactor stability. The quote from

y: Ref 8 by Anderson and Lottea refers to the fact th&t oxide fuel alements

g--_ wlpossesa a much lower thermal.ﬁiffuaivity than metal fuels and therefore will

";wdampen power feedbacks from témperature fluctuatlgns to a greater degree,
;jﬂ The stability referred to here is the par cent teLperature difference .
f'fuoscillation when cumpared to the overall fuel temperature dlfference.
' 83 The diacussion of liguid metal boilers (pp. 90-101) is full of
::;ﬁconfusion. A “once—ghrofugh boiler" ia by definition one which produces
-fsaturated vapbr or, more probab*y, auperheated vapor, s0 that a mention of
thigh quality" is me&ningless. The remaining paragraphs do not touch upon

. the basic problema at all because the discusaion|13 based upon the |
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