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INTRODUCTION

In the 1970’s a dramatic increase in oil prices made it
urgent to find methods decreasing drag on vehicles and es-
pecially aircraft. This was concurrent with the discovery of
coherent structures in shear-flow turbulence in general and in
wall-bounded turbulence in particular. Earlier a remarkable
finding that minute amounts of polymer additives to turbulent
water flows in pipes could reduce pressure drop with as much
as 80%, and this was taken as evidence that it was possible
to a↵ect and reduce turbulence. This made NASA in the US
interested in di↵erent possibilities to achieve drag reduction
that would work also in air flows [2].

The idea of Large Eddy BreakUp (LEBU) devices as a
method to reduce skin friction in turbulent boundary layers
and ultimately drag on bodies moving through fluids can be
traced back to this time. It was believed that the near wall
region where the turbulence production has it maximum is
influenced by the large scales (of the order of the boundary
layer thickness) and that the interaction between the outer
and inner regions was important for turbulence production
and hence skin friction. By interfering with the large scales
it was suggested that the interaction could be disrupted (or
at least limited) and would result in a lower turbulence pro-
duction. The devices themselves would have some inherent
penalty drag, but with a smart design it was believed that the
integrated reduction of skin friction could be larger than the
penalty drag.

REVIEW OF RESEARCH DONE

Two studies by a group of researchers at IIT Chicago, pub-
lished within 8 months of each other in the early 1980’s were
triggering the LEBU e↵ort. In the first [4] it was shown that
a stack of thin plates spanned across the boundary layer could
change the outer turbulent structures substantially, but in that
study no net drag reduction could be found. However just 8
months later a second study [5], where two blades placed in a
tandem configuration in the outer part of the boundary layer,
it was claimed that a 20% drag reduction could be obtained.
These experiments were all done on a flat plate in a wind tun-
nel at rather low Reynolds numbers and drag was measured
by indirect methods. These results spurred significant interest
and LEBU research started and took place at several dozens
institutions around the world. However no attempted the the
crucial test, namely direct drag measurements, until this was
done in two campaigns at KTH published in 1986 and 1988,
[6, 7]. These measurements were made on a flat plate equipped
with LEBU devices where the drag measurement were made
in a towing rank. The plate was one meter wide and 6, re-
spectively 8 meters long. It was towed at speeds up to 5 m/s
and in the second campaign the drag on the LEBU devices,

which here were thin airfoils, could be measured separately.
These measurements showed that no drag reduction could be
obtained at high Reynolds numbers. Similar negative results
were later obtained on an axisymmetric body [1, 8].

Recently in 2016 a Large Eddy Simulation (LES) of a simi-
lar LEBU set up has been reported from KTH and University
of Melbourne [3]. These simulations show excellent agreement
with and confirm the findings in the towing tank experiments,
i.e. no net drag reduction could be observed.

CONCLUSIONS

The study of the LEBUs raises at least two crucial ques-
tions. First of all: how come that the original experiments
carried out at IIT Chicago showed substantial drag reduction?
Were the experiments flawed in some way, was the accuracy
insu�cient or were they a↵ected by wishful thinking by the
experimentalists? Secondly; how come that so many groups
followed in the steps of these first experiments without ques-
tioning the results and taking steps for the crucial experiment,
i.e. a direct drag measurement on a moving body.

The questions that can be raised go beyond the area of fluid
dynamics and are of a more general nature, namely: What is
the responsibility of scientists when new spectacular findings
are proposed? Many times such findings lead to the band-
wagon e↵ect, namely several groups join the field without
asking the crucial questions and funding agencies are eager
to follow. However the LEBU case also showed that the scien-
tific system in some sense worked as one would hope. Namely
that almost no journal publications appeared on LEBUs ex-
cept for the direct drag measurements ([6, 7] showing negative
results, but were still published) and now lately similar sim-
ulation results [3]. If one search the literature in terms of
conference proceedings and abstract books one will find that
many researchers presented their results at conferences and
workshops which of course is justified, but that the work did
not make it into archival journals.
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