About the Cover
Mains’l and spinnaker

This month’s cover accompanies the article on
mathematical modeling in this issue by Alfio Quar-
teroni. The image was produced by Nicola Parolini,
assistant to Quarteroni, who writes, “The image
shows two layers of streamlines at different heights
around a gennaker (a gennaker is a modern hybrid
between a spinnaker and a genoa) and a main sail of
an America’s Cup boat. They were computed based
on the velocity obtained by the solution of the Reyn-
olds-Averaged Navier-Stokes equations (using the
software Ansys CFX) which model the air flow around
deformable membranes representing the sails. The
computational grid had about 15 million elements
(tetrahedra) and was built using the mesh generation
software Ansys IcemCFD.

“The main objective of this analysis was the maxi-
mization of the total driving force as a function of
sail trimming by solving the fluid-structure interac-
tion analysis on sails. The simulation converged in
5 coupling iterations, when the difference of forces
on both sails with respect to the previous coupling
has been found to be less than 0.5%. Each coupling
iteration took about 2 hours, running in parallel
over 62 processors. The picture highlights the flow
structures and the wakes around the sails given one
particular set of trimmings among several different
possible sailing configurations. The large separation
occurring at the gennaker’s leading edge reveals that
this configuration is not optimal and suggests pulling
in the gennaker sheet (that is the cable attached to
the gennaker leech-foot corner) which governs the
gennaker’s angle of attack.”

—Bill Casselman, Graphics Editor
(notices-covers@ams.org)






