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Technical Comments.
Comments on "Hydroduct Using

a Thermite Fuel"

LEONARD GREINER*
Costa Mesa, Calif.

THE paper by Hacker and Lieberman1 has been commented
upon by Lorber2 with a subsequent reply by Hacker3;

in so doing it is easy to overlook the potentially excellent
features of the underwater propulsion scheme being discussed
and, instead, concentrate only on potential defects. To recap
the features, they include operation as an underwater counter-
part of the air ramjet, the hydroduct, in which the simple ab-
sorption of heat from a thermite-type reaction within a prop-
erly ducted stream of ambient water results in thrust without
need for moving machinery. The defects, if one is permitted
to read between the lines of a technical article, may be a lack
of good experimental data on the system and, instead, sub-
stitution of paper designs and models—for depending on the
hypotheses taken, one can conclude with the original authors
that the hydroduct is marginally useful, at best, or with the
comentator that such pessimism is not justified. The truth
of the matter is that we don't know the truth of the matter.

We do not know, for example, if Hacker and Lieberman's
analysis of the combustor and nozzle characteristics are cor-
rect, nor which of the three is more nearly correct. Contrary-
wise, Lorber's neglect of two-phase problems in the combustor
may be required to make feasible on paper a process which \is
not feasible in practice, or it may show up a problem requiring
an innovative solution that could be just around the corner.

Considering the embryonic nature of this novel under-
water propulsion scheme, one is tempted to suggest that the
barest minimum paper studies be made, and these only to
uncover problems and unknowns requiring experimental
study. Going one step further, it is my normal inclination4

when first considering a novel scheme to determine only its
theoretical performance on perfect-efficiency bases which
take into account only absolute thermodynamic limitations
on performance. Then, when one compares such results with
information computed under similar restrictions for known
systems, there is good assurance that a potentially attractive
scheme is not rejected prematurely: i.e., before it has had
the benefit of experimental evaluation and the courtesy of
direct and creative engineering study.
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Erratum: "Analytical Prediction of
the Incompressible Turbulent Boundary

Layer with Arbitrary Pressure
Distribution"
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G KRETZSCHMAR of the Office National D'Etudes et de
• Recherches Aerospatiales has informed the authors of

the following error: Eq. (16) should be changed from
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This correction results in a slight change in the momentum
thickness results, bringing them in closer agreement with the
results of Cebeci and Smith, and McDonald and Camarata.
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