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Analysis of Shark Skin Riblet Surfaces for
Fluid Drag Reduction in Turbulent Flow
Regime
A. Sabik Nainar, S. Karthik

Abstract: The integument of fast swimming shark exhibits
riblet inspired micro- structured surfaces oriented in the path of
flow that will help to make lesser the wall drag in the
tempestuous-flow system (turbulent flow). Design have been
made for study and utilization, that has been recreate and refine
as same as of the shark-skin riblets, presuming an extreme drag
depletion of nearly 10% (percent). Mechanism of fluid drag in
tempestuous flow and riblet drag depletion theories from
experiments and simulations are examined. An examination of
riblet intrepratation are discussed and the stellar riblet sizes are
defined. An assessment of studies experimenting with
riblets-topped shark scale replicas is also discussed. A method for
preferring stellar riblet dimensions based on fluid-flow attributes
is briefed and current manufacturing approaches are
summarized. Due to the existence of little amounts of
mucus/booger membranes on the integument of the shark, it is
presumed that the constrained application of aqua phobic
materials will recast the flow field around the riblets in some way
favorable to the goals of augmented drag depletion
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I.

INTRODUCTION

Nature is full of best examples for all the modern scientific
technologies and it can be applicable for commercial
application. The sharks skin protect against biofouling in the
fast movement , acts as armor, and lesser the drag exposed by
sharks as they move through the seas. The shark is having
microscopic teeth-like scales called dermal denticles (little
skin teeth), and ribbed with longitudinal grooves
1. MECHANISM OF SHARK SKIN
Researchers innovated ribbed designs on the basis of the
fluid-dynamical reasoning by observation of
the structure of shark skins. The fast-swimming sharks skins
display riblet structures in the path of flow and it is the reason
to reduce the drag in the turbulent-flow regime. The skin of
fast moving sharks protect the biofouling, acts as armor, and
reduces the drag.

Fig 1: Flow visualization over flat and riblet surfac
II.

METHODOLOGY

The methodology involves the design methodology and the
analysis methodology. The designs are designed by means of
computer aided design software CATIA V5. The design is
made accurate with modern tool usages. The design of riblet
structures are designed on the top surface of the extruded
airfoil design. The analysis involves the flow analysis by
means of computer aided simulation software ANSYS
V15.The flow analysis is done with ANSYS fluent. The
results are then plotted by means of graph by the software

Revised Manuscript Received on December 5, 2019
A. Sabik Nainar, Assistant Professor department of Aeronautical
S.Karthik, Assistant Professor, Department of Aeronautical Engineering,
Excel engineering college , Namakkal-637303., India

Retrieval Number: A10411291S419//2019©BEIESP
DOI:10.35940/ijeat.A1041.1291S419

666

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Analysis Of Shark Skin Rib let Surfaces For Fluid Drag Reduction In Turbulent Flow Regime

III.

DESIGN METHODOLOGY

The design is done with the computer aided design software
CATIA v5. The airfoil coordinates are imported from the
internet as previously fed. The design involves the extruded
portion of the symmetrical airfoil with the NACA serious of
0012. Then the riblets are designed with the same distinct
distances and with the same dimensions.
Different riblet geometries are to be considered for the design
purpose. The different geometries are designed with the tools
in the CATIA software. The geometries involve V- shaped
riblets, U-shaped riblets, Rectangular riblets and silkline
geometries. Each of with both continuous and spaced
dimensions. The riblets are also designed with the
aerodynamic characteristics

Fig 2.1 (1) V-shaped (continuous)

Fig 2.1 (4) U-shaped(spaced)
The design is done with the computer aided simulation
software ANSYS 15.ANSYS CFX and FLUENT CFD
software are used that provides a perfect modelling fluid flow
and other related phenomena.
The design is imported from the designing software CATIA
as defined previously. The design is imported which is in the
format of step file or in the IGS. The design is meshed for
high accuracy flow visualization. More number of iterations
are carried for accurate results of flow values.
The design is carried out for the rectangular and extruded
airfoil models. The results are taken for the values of lift and
drag and in the form of graph. From the flow analysis carried
out in the FLUENT CFD, the drag is reduced to some extent
when the models are designed with riblets. As a result, when
drag reduces the value of lift increases to some extent.
The list of figures that shows the flow results which denotes
the value of the coefficient of lift and the coefficient of drag
2.2.1FLOW RESULTS FOR RECTANGULAR
MODELS

Fig 2.1 (2) Riblets (spaced)

Fig 2.2 (1) Drag results without riblets

Fig 2.1 (3) V-shaped (spaced)

Fig 2.2 (2) Drag results with riblets
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6.

2.2.2 FLOW RESULTS FOR AIRFOIL MODELS

7.

Fig 2.2 (3) Flow results without riblets

8.

9.

Fig 2.2 (4) flow results with riblets
The flow analysis are carried out for the models for both riblet
models and non-riblet models. For rectangular models, the
drag is reduced 4.3% of the existing drag. For airfoil models
the drag is reduced to 6.2% of the existing drag. When if the
riblets are designed in micro-scale, the drag will reduce to
some more extent.
IV.

CONCLUSION

Animals which are good examples of each and every moving
machines. Their skin pattern which can be used for the
moving machines to improve their efficiencies. And from
those, the sharks have the ability to swim fast in the water
and have less fouling because of the micro- structured riblet
pattern on their skin. Such riblets effectively reduce the wall
drag by lifting and probably attaining naturally obtaining
turbulent flow vortices. This reduces the transverse shear
stress effects that produced and the momentum change
present in the tempestuous flow regime. Lower drag
converted to higher fluid flow velocity at the wall surface, so
therefore micro-structured impurities are unable to attach
and the wall remains clean.
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