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\ _ 618 WAYCROSS ROAD
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PHONE: 513/825-2728

August 18, 1972

Editor R. L. Pigford

Dept. of Chemical Engineering
University of Delaware
Newark, Delaware

Dear Editor Pigford,
Enclosed is a letter I would like you to consider for the Letters
section of IXEC Fundamentals. I can of course send you whatever

documentation you desire since I have retained the correspondence
and the lecture notes mentioned in the letter.

Sincerely yours,

S ot e i
Fugene F. Adiutori

EA/mh

copy to G. Wallis with enc

Consultants on Heat Transfer, Fluid Flow, and System Stability.
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Dear Editor Pigford, 2
The February issue of I&EC Fundamentals contains an article‘by Hale
and Wallis in which they derive a criterion for the thermal stability of
a certain pool boiler type. Since I was the first to derive and apply
this criterion and to recognize its importance, the article should have
pointed out the following: :
Professor Wallis obtained this criterion from me in my letter
of June 1L, 1965. (My letter was in response to his letter of
June 9, 1965 requesting information about my work.)
In July, 1965, I was an invited lecturer at Dr. Wallis'
sumner course on boiling. During my lecture, T derived the
thermal stability criterion presented by Hale and Wallis as
eq 2L. (My own derivation is quite different from that of Hale
and Wallis.)
Quoting from the article, "The limitations imposed on
Berenson's data by the high wall resistance were first discussed
by Wallis . . « ." is not an accurate statement. These limita-
tions were first discussed by me in the letters section, Nucleonics,
Dec, 196L. T amplified this discussion in my letter of June 1, 1965
to Professor Wallis. In reply to this letter, Professor Wallis
stated in his letter of June 30: "I agree with your analysis
and comuents on Berenson's work which seems quite obvious once
you have pointed it out."
In the first part of their article, Hale and Wallis attempt to use
the thermal stability criterion I derived in reference 1
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and find that "it is wvalid only if the thermal resistance of the wall is
neglected." This is not a true statement since the criterion accurately
applies to pool boilers with boiler plates of finite conductivity provided
only that the derivatives are correctly evaluated. As I pointed out in
Professor Wallis' class, this requires merely that the derivatives be



evaluated with respect to the wall temperature at the boiling interfacé.
To illustrate the proper application of eq 1, consider the pool b01ler
type analyzed by Hale and Wallis:
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By inspection, the heat flow from the source fluid to the wall side of
the boiling interface is given by
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Using eqs 1, 3, and L, thermal stability requires that
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Equation 5 is the thermal stability criterion for the type boiler considered

by Hale and Wallis and is identically equal to their eq. 24. (It should
be noted that the above derivation is at least an order of magnitude simpler



than that by Hale and Wallis.)
With regard to the overall subject of thermal stability, I would
like to point out that the generic form of the criterion for thermal

stability is
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This criterion applies to heat transfer equipment in general and states
that the temperature T at a particular location in the equipment will be
stable provided the criterion is satisfied at that location. The applica-
tion of this eriterion requires merely the evaluation of the two deriva-
tives at the point of interest. Hale and Wallis failed to do this--ie
they did not evaluate the derivatives at the same point. Rather, they
evaluated dqo/dT at the boiling interface and dqi/dT at the opposite
interface! Understandably, they were unable to obtain the correct result
in this manner. Unfortunately, they attributed the error in their result

to my stability criterion rather than to their own misapplication of it.

It should be noted that eq 5 is simply eq 6 in parametric form and
for a particular type of heat transfer equipment. For other types, the
thermal stzbility criteria in pafametric form can be obtained by correctly;applying
eq 6 as I have illustrated in eqs 2 through S.

By way of explanation of my long absence from the literature, I
would like to point out that I have been unsuccessfully trying to arrange
the publication of my work on heat and fluid transport and thermal and
hydraulic stability. For example, I have on three separate occassions
tried to arrange publication of articles presenting the thermal stability
criterion finally published by Hale and Wallis. Each time, the articles
were rejected on the basis of bad reviews. In the single instance where
one of my articles received favorable reviews and was accepted for publi-
cation in one of the Journals, a non-reviewer persuaded the editor that
he should reverse his decision and the article was consequently never
published.

In closing, I should like to add that it is not my intent to abandon
the literature and I wish to thank you for publiéhing this letter.



Nomenclature:
hf' heat transfer coefficient on the source fluid side .df the :
“boiler plate (see sketch) .
k thermal conductivity of the boiler plate
M slope of the pool boiling curve
a heat flow into the location of interest
q, heat flow out of the location of interest
t Ehickness of the boiler plate
T temperature
TW temperature at an unspecified location in a wall
Tw,bi wall temperature at the boiling interface
References:

1. Adiutori, E. F., Nucleonics 22 (5), 92 (196L)

Sincerely yours,

Loy K. QA=

Eugene F. Adiutori



