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Development of Riblet Technology for Aircraft to
Improve Fuel Efficiency and Reduce CO, Emissions
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Riblets are a type of biomimetic technology with shark-skin structure. Riblets reduce the skin friction in
a turbulent boundary layer due to the fine grooves provided along the streamlines on the surface of
objects in fluids. Applying this technology to transportation and rotating devices, for example, can
improve fuel efficiency and reduce CO, emissions. For aircraft in particular, where the surface area is
large and the contribution of skin friction is significant at high Reynolds number, efforts to practical use
of riblets are actively progressing. However, this is yet to be achieved. We have developed a riblet
processing technology using laser and our goal is to put it into practical use. In this paper, we introduce
our efforts towards the application of riblet technology to the aircrafts.
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Fig. 1 Eddy-wall interaction without and with riblets. The
flow is in the depth direction of the paper.
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Fig. 2 Drag reduction effect by riblets with various cross
section. The number s* is a dimensionless riblet
size.
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Fig. 3 Schematic diagram of a laser processing for forming
riblets on the surface of an object
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Fig. 4 Smooth curved riblets generated by laser processing
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Fig. 5 Riblet processing on a 3D curved surface

L—F—=7 7= a VIITEBGEEN R0, #
HAaeBHsET, BFER T 4 IVA L Vo MEARKDIA
PEMERFLZZTVTLY T T5 I EANHETH 5.
ZHICEY, RHF AL 7 ABRVEBHTOENINZ ) 7
Ly FORESPRAD S,

T/, L= —id T — 21 LIEB TR % %21
LIl LMIATEL LD, HEMLE OBAEDE
W Tl EZ2 L. RElv=Val—% L —%—)niL
ANy FEHAGDESLZ LT, HEHIEON LD, fiz
BICHSES X, HEITY 7Ly MILZT) 2 &5k
127 % (Fig. 6).

FalZL—HF—2 P KMHY) 7Ly M LogEHIC

Fig. 6 Conceptual diagram of riblet processing on a large
object
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Fig. 7 Riblet processing technology development for large
objects
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Fig. 8 Riblets on the flat plate model installed in the wind
tunnel test section
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Fig. 9 Riblet film attached to the fuselage and its surface
shape
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Fig. 10 Riblet application area (2 locations) and its surface
shape
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