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Dear Mr. Adiutori:

Possibly my recent note was written too quickly and unintentionally
conveyed an impression of discouragement by implying a generally under-
stood and simple resolution to the inadequacies of the definition of the
Heat Transfer Coefficient. Nothing could be further from the truth. I
shall await your Chapter 1 with considerable interest, however, and the
rest of your material in order to see how you propose treating this
problem.

The reasoning behind my comment that I have felt that the manner in which

the Heat Transfer Coefficient could someday be dispensed with involved

what I feel is generally appreciated among workers in the field that once

a temperature distribution in a Laminar, Transition or Turbulent Flow is

determined, then the rate of heat transfer at a surface is calculated

from the derivative of the temperature. This is a fundamental and valid

concept based on the assumptions of diffusive transfer at the surface

and the validity of the concepts of Thermal Conductivity. The determina-

tion of guch tempersture distributions is, however, extremely complex in-

volving much more knowledge than is presently availsble of convective

transport within the fluid, especially turbulent transport. It seems

probable to me that such generalized knowledge of fluid behavior will not

be generally understood so that design calculations can be made by engineers

for an unlimited time in the future. It is quite probable that Smesk know-

ledge generalized to include systems of arbitrary geometry, flow, surface
roughness, entrance and exit phenomenon, recirculation flows, etec., will

ever in fact be availeble. This general method of determining the heat

transfer rate as I am sure you are completely aware, is in fact, already ’?
available for laminar flows in simply described systems where velocity dis- &
tribution can be computed.

It has been better than a quarter of a century that I persconally have been
promoting the need for more research into convective flows, so that this

kind of information could be made availeble. I certainly make no claim to
having any priority on this viewpoint, but as far back smsess as the 1940's

my colleagues and I stated many times that the heat transfer coefficient being
only an operational defingtion, although one of considerable utility, must

be replaced someday when more fundamental knowledge is available ofYtemperature
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distribution. TFrom the standpoint of engineering design, however, I have
always avoided being hypercritical at the definition of the heat transfer
coefficient, since it has served a very useful purpose in describing approxi-
mate methods for design. When used with just the right amount of experience,
a heat transfer "artist" (let me refrain from using the word "expert" here)
can be reasonsbly successful in equipment design whose shape, form, and
operating conditions fall pretty well within the domain of his experience.

Roughly, the same judgements but for different reasons can be applied to the
eemeliok of thermal-conductivity. The form employed by Fouri@r (who was
primarily a mathemetician ) takes advantage of a linear relationship between
heat transport and temperature gradient. The thermal conductivity could, of
course, be defined in other ways, but only at the expense of an unnecessary
and fruitless complication to the analysis. The kinetiec theory indicates
that, in fact, higher derivitives of temperature must be included in a
generalized description of thermal diffusion (or conduction). I am sure

you are aware of all of these facts too.

I am always amused regarding the use of the words "Newton's Law of Cooling"
when used in conjunction with some discussions of the transfer of heat via
convective process. I have never thought it particularly important to
review Newton's experiments in this regard, although I do not doubt that
it may be possible to derive from his work, the fact that he "could" have
used the ratio of Heat Flux to Temperature Difference, in characterizing
some of his results.‘sut apart from that, it seems like the use of unnecessary
words to something that is purely an operational definition, certainly not
a "law" in the manner in which we use the words first and second "law¥

of Thermodynamics. Accordingly, I consider it bad science, bad exposition
and bad epistemology, and avoid its use religiously.

While I cannot promise to give your work a thorough review, because of
limitations on my time, T will be glad to pass comments along to you as
they may occur to me. In any event, I will look forward with considerable
interest to receiving your work. I am sorry that it may take four weeks to
send it, as after the middle of August, I intend to be away on vacation

for a couple of weeks, and it is during these periods that I welcome, nay,
relish,exposure to some new ideas.

Sincerely,
'\

John A. Clark
Professor of Mechanical Engineering

JAC: jht



