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SUMMARY

This paper considers that frictien drag
reductions, in aerospace vehicles, could
result from the use of external surfaces
thin £ilm coverings with atomic level
smoothness. The dynamiecs of the gas-solid
surface interactions, the adsorption
phenomena, and the effects of the surface
atomic structure on adsorption forces are
discussed in order to identify the most

adequate materials for such an
application. It is concluded that some
heavy transition metal halides and
dichalcogenides, with "Van der Waalg"

layered crystalline
an adequate
ragearch.

structures, represent
starting point for further

1. INTRODUCTION

The scattering of molecular beams produced
py gingle crystal surfaces in vacuum, show
in most cases, velocity distributions
having zeroc mean values of the scattered

velocity tangential component. However,
in some cases, such as He scattering by
LiF er Pd 111 surfaces (1], most gas
mclecules are elastically scattered

resulting in a non zero mean value.

Also in the last decades, the
electronic device technology brought with
it new thin film manufacturing processes
[2], which permit to extrapolate for the
near future the possibility of obtaining

micro

large surfaces with  atomic lavel
smogthness,
These conslderations suggest, new

pessibilities of friction drag reducticns
in asrospace vehicles [3], that will be
conditioned to:

a) The determination of the .thin film
material properties, required to obtain
the elastic scattering of air molecules.

bl The development of manufacturing and
application methods, of large atomically
smooth thin film surfaces made with these
materials.

Considering the benefits to be obtained in
terqs of airplane fuel economies, and low
orbit satellite life-times, the present
work try ta investigate the first
condition (a), so that with further
research on (b), the predicted drag
reductions can be experimentally verified,

_econditions, for

2. FRICTICH DRAG

In aercdynamics, the component in the flow
direction of the resultant of all
tangential to body surface forces, that is

of friction forces, is dencminated
friction drag.

For elongated and "streamlined" bodies
such as airplanes, the friction drag can
he responsible, at cruising speead

the major part (around
60%) of +the total drag and so of the fuel
consumption.

Even for rather blunt bodies, like
gsatellites, when in a low orbit, (below
700 Em), and equipped with large surface
solar panels, the friction drag may be
significative, 10 to 20% of the drag, and
g0 contribute to their orbit decay.

In continuum fluid mechanics, that is
Knudsen Numbers KN < < 1, the friction
forces can be computed for various flows
regimes, using the "Boundary Layer Theory"
4], which assumes that the relative fluid
velocity goes to zaro at the surface (zero
slip condition, see Fig. 1) and the known
"Hewton® egquation:

T = u.d4v/dy

where T is the tangential shear stress,
dV/dy the velocity gradient at the surface
normal direction and u is the fluid
viscosity.
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a) zero slip flow b} flow with slip

Fig. 1 = Boundary Layer Profiles.






