@ SMAR Azure Ltd

SN\ Evolution

OPTIMIZING FIBER LAYOUT

SA-Evolution is the revolutionary technology that evolves the
traditional fiber layout method into a scientifically drive n
approach!

SA-Evolution relies on robust AEROELASTIC ANALYSIS to help
sail designers achieve peak performance from fiboer membran e
sails.

The Method

SA Evolution is a revolutionary technology for the analysis of sails and rig. It combines all phases
seamlessly: from design and fiber layout to aerodynamic, structural and aeroelastic analysis. Wind loads
are applied onto the sail/rig configuration, deforming the s ail and mast, as an integrated structure. As
the structure is deformed, the sail shape changes, so SA Evolution calculates new aerodynamic data for
the deformed surface. This changes the sail shape yet again, and the procedure is reiterated until
convergence is achieved between stress and rig/sail defor mation. The final stress values and distribution
lead to an optimal fiber layout distribution.

3D AERODYNAMIC calculation of the wind forces
on the sail, allowing for the characteristics of the
designed shape, the presence of the deck, the
mutual influence of genoa and mainsail, and the
influence of the sail-wake.

3D NON-LINEAR STRUCTURAL calculation of the
FLYING SAIL SHAPE and STRESSdistribution over
the sail, by taking into account the local fiber
type and layout distribution.

3D AERO-ELASTIC estimation of possible variations
in sail performance due to any change in the
flying sail-shape.




The Optimization Process: 4 Phases

Aerodynamic loads Flying sail shape Principal Stress directions Optimal Fiber Layout

Calculation of the Non linear structural Calculation of the Following the indication
wind loads in any analysis that principal stress direction of the stress directions
desired wind calculates the flying and intensity considering and intensity on the flying
conditions sail-shape under a specific fiber layout sail-shape, the optimal
wind loads fiber layout is designed.

Main Benefits

By investigating the sail’s behaviour in

Fully integrated design, fiber layout, meshing, up-wind sailing conditions and by
2-sails aeroelastic analysis annuls all flaws due measuring the stress and its
to the data migration from one design system distribution over the flying sail-shape,
to another. SA Evolution allows developing an

: o optimal fiber layout.
The comparison between principal stress This result is obtained via the selection

directions and intensities calculated with
alternative fiber types and layout allows the
selection of the optimal fiber layout.

of the fiber type and layout that that
are most suitable to achieve the
desired performance.




