October 26, 1963

Drs Harding Bliss, Editord
As I+ Che E, Journal

Yale University

llew Haven 11, Connecticut

Dear DPQ Blisa,

Thenk you for zour letter of October 23, HEnelosed is a copy
of the manusgeript I have submitted to Nueleoniecs for congid-
eration and which I am submitting for your conziderations

I have alsc submitted this manuseript for presentation at the
Pittsburgh meeting of the As Is Ch, E, in the symposium called
Frontiers of Heat Transfer, headed by Drs Rothfus of Carnegie
Techs However, I should add that I have not received a for-
mal acceptance from either of the above, You may feel that

I em somewhat vain in trying to have the manuscript so widely
published, but it is my sincere feeling that it contains a
aontributian of the Iirst magnitudes Moreover, the results
contained in the menuseript have application to virtually

the entire field of heat transfer--from cryogenics to ligquid
metal boilers and unfortunately there is no single way to
reach the designers in all these fields a2t one times You

may feel I am overrecaching myself in question 80 much of
what has heretofore been accepted without cuestion, but it

is my impression of the Seilentifie Method which causes me

to acceept nothing without questions I might add that my impe
ressions of the Scientific lMethod were imprinted at Yale

and I feel that I have a reasonsble grasp of the methods

With respect to the subject mamuscript, I attach one string

to it--if you do not agree that it is a contribution of the
first magnitude, please remove it from further consideration
for the Journals To digress for a moment, most articles can
be categorized into two broad elaaseamwae%ivity and progresss
I have no desire to publish what seems to be aetivity--even -
when I am firmly convinced that it represents progress.

Unlegs you can bring yourself to agree with the sentence
which suggests that ail the boiling heat tronsfer coefficient
data in the literature be . reanalyzed in order to correlate
heat flux as o funetion of thermal driving force, I am afraid
we would not be able to agree on a2 final version for publica-
tion, 7o me, the most important conclusion in the subject
menuseript is the conelusion that boilers znd evaporators
should be designed on the bases of heat flux snd thermal
driving foree which would of course cbviate the need for ony
boiling heat transfer coefficients which only serve to confuse
the design,

ay

-

In case the enclosed manusoript is uns pgﬁéaaggfeggylioﬁgaga,
iiﬁguﬁguliga033agaéﬁf}géﬂﬁ&ﬁfigﬁtESEQ77x you feel that any
of them are eppropriste, I will be happy to send you the
complete article® for review:
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1. The relationship between heat flux and thermal driving

2e

force during "mucleate boiling"e.

Virtuelly ell references are in universal agreement that,
during nucleate boiling, heat flux is non~linearly related
to the thermal driving §orce and that the relationship
may-be expressed by

QA X ATH (1)

where n is approximately 3, though it sometimes asgsumes
values from 1 to 70. IMuch credence is given %o this
model due to the fact that Zuber and Levy can derive(from
a bagie eonsideration of the hydrodynemics involved) a
value of the exponent which is very close to 3s

Dre Blisa, I will be the first to admit thet I can find
no fault with their derivationse--indeed, I ean barely
understend the mathematics involved, However, théir
derivations must be in error because I can find NO data
which substantiates this non-linear redationships I
have made en exhaustive search of the literature, and it
all suggests that the true relationship is

Q/A = € + DT {2)

vhere C and D are constents vhieh depend on the fluid
and the interface etes It scems almost impossible that

" there should be universal agreement on the wrong model,

but the data which is often cited to demonstrate that

n=3 is the very data which demonstrates that there is

a lineer reletionship between hest flux and thermol dpiv-
ing forces Probably the most precise data of this nature
is that of Berensen (MIT thesis, 1960) uwhich, when plotted
on log log paper shows exponents of 2 tc 6 However, if
one takes the trouble to plet this data on linear paper,
it becomes immediately arparent that the true relationship
is linear and the result obtained from log log paper is
simply o mirege created by the vagaries of log log papers
Of course, the key to this seeming riddle is that equation
(2) often looks like a straight line on log log paper, off-
pecially when one throws in some experimental scatter,
Dveryone lmows that € in Ecuation (2) is often finite
sinee a finite thermal driving force is recuired to ini-
tiate boiling in a pool boilers When this is ecupled
with the awareness that Equation (2) camnot be direetly
plotted on log log paper, one realizes that the slope
obtained from log log paper is indicative of nothings

In reaching the ebove conclusiony; I have analyzed the
data of Berensen and that of Bonille and Cichella end
they all show & high degree of linearity, 5

The pelaotionship between heat flux and thermel driving
force during "transition boiling".



.

Sir, I would like to say that I consider you to be the most
qualified professor of engineering understanding I have ever
encountered and have further concluded that you must be in
a class of one! I sove §irtually every problem exactly as

I lesrned in your classes--Il draw a contrcl boundary around
the region of interest and make the observation that what
goes in either comes out cr it stays there! lMoreover, at
the beginning of each problem, I mentelly consider what the
Bases will be, and try to piuﬁ them so as to simplify the
golution without obseuring the recl problems Sir, I have
nevey met anyocne else who sclves problems in this fashione
It seeme to have become a mark of intelligence to begin every
article with an expression similer to the following:

T™is problem was solved by analyzing the time and
space dependent continuity, energy, and momentum
ecuationse '

I have come to conelude that the above statement is toanta-
mount and ecuivalent to the fellowings .

We did not understand the problem, nor did we lmow
what to dos However, since we had to do something,
we started with the sbove ecuations which are always
goods Of course, by taking this action, we will have
to make certain assumptions sc that we can generate,
some ecuations waich we can solve by finite differefifies
(computers are so nice=-they leave no evidence of
our input errors)s lMoreover, we had to make so many
agsumptions whose significance we did not understand
that we have run a large risk of assuming away the
entire problem! However, this minor point should not
concern the reader, since no one ever bothers to read
the asswiptions, in the interest of soving space,

we have listed only those assumptions which have no
bearing on the problem,

The attached manuseript is proof that I use your method to
gsolve problemgw-l have drawn the boun ground the boiler
plate and have observed that whet heat flows in either comes
out or it stays theres The basis which simplifies the pro-
blem without obscuring it is the assunption that the thermal
conductivity is infinite which allows me to write equation
(8) in sueh simple forms

Sir, I have a virtually endless list of pacers which I would

like to publish of both o speeifie nature and o generol nature.

lowever, those of o general nature would certainly go unheeded

if I were %o publish them prior to becoming generally accepteds

However, I would 1like to tell you about one of them whiech

I feel concerans the Scientific lMethods I had a short course

#n Statistics and the most impprtant thing I learncd was that
vory ssldom prove that somsthing is right-ewe assume that

somothing is right and then try to prove that i is wrogg,

If we can prove that it is wrong, then we have a very strong

argument and conelude that it is wrongs If we cannot prove
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it is wrong, then we have a very weak crgument and conelude
that it is right by default, Thus, our progress is largely
indiecated by the frecueney with which we find that,what we
accepted yesterday, we rejoct tOd&{g Moreover, we must be
ready to admit that, what we accept today, we may reject
tomorrow=-indeed, i% is devoutly to be wished! Indeed; re=
luctance to accept change is the very antithesis of grogreas.
(I would disecour you from interpreting the last séntence
in a political sefios)

I apologize for the mommental length of this letter and for
the lack of organizations All my artiecles are not concerned
with the misguided use of log log paprers I have an artiele
similer to the enclosed one which quantitatively derives the
eriterion for hydraulie stebility. This subject has also
been treated graphically to date, and I feel that the deriva=
tion will add to our understanding of this phenomenons I
tried to submit the article for presentation at the Spring
meeting of the ASIME through Je. Johnston of Stanford, but
apparently they are too swamped to consider eny meore papers!
I suspect that damped his enthusiasm by telling him that I
derive the criterion for a g%%g;g cystem--simple seems to
have become an off-color wor

I algo have a large number of articles on experimental teche
nigque~~an almost unheard of subjects I think this area gives
what is probably the best indicatlion of the power of under-
standing~~l have never met anyone who. perfornms experiments

in the maymer I would if given the same ecuipment. This re-
quires a rather lengthy diseusslon which would better wailt
until some later dates

If any of the above articles would appropriately belong in
your Journal, I shall be happy to submit thefi for reviews
Since I am such a novice at this business, I would appreciate
your informing me of the normal chronology~~are articles
usually published after presentation at meetings or instead
of or in addition to or what?

Dr, Bliss, I again apologize for the length of this letter.
However, I detected a note of encouragement in your letter
of the 23rd and, I must say that, to date, I have not been
overwhelmed with encouragement,

Thank you for your interest and encouragements

Sincerely yours,

B ne F. Adiutori
619 Wayeross Rd.
Cinecinnati 4,0, Ohio



