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ABSTRACT 

Experimental and computational studies of 
several representative IACC appendage 
geometries were carried out to establish 
baseline data and verify computational 
models and methods. 

Wind tunnel tests of an unheeled, 
unswept, constant section, rectangular 
planform keel mounted on a ground plane 
included force and moment measurements, 
and wake surveys at various angles of 
attack. Test configurations (all at 
constant draft) included the addition of 
ballast bulbs and winglets. 

Correlations of computational results 
with experimental wind tunnel data were 
made. A502/PAN AIR potential flow 
induced drag predictions proved to be in 
good agreement with the wind tunnel data. 
Comparisons are also presented between 
A598 (A502 +boundary layer), wind tunnel 
results and empirical predictions. Again 
good agreement was shown for cases within 
the limitations of the boundary layer 
method. 
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Keel-bulb fairing 
Round bulb 
Beavertail bulb 
wing or keel span 
Drag (total) coefficient 
Section drag coefficient 
Induced drag coefficient 
Zero-lift drag coefficient 
Profile drag coefficient 
Lift coefficient 
Section lift coefficient 
Pitching moment about 25% 
chord line of the keel 
Wind tunnel wall correction 
to induced drag 
induced drag efficiency 
factor 
vertical distance between 
wings 
Pressure 
Keel 
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Total velocity 
Perturbation velocity in x­
direction 
Perturbation velocity in y­
direction 
Perturbation velocity in z­
direction 
Short winglet 
Long winglet 
Cartesian coordinates 

angle of attack (leeway) 
density 
vorticity 
Streamfunction 

INTRODUCTION 

Sailboats operate at the air/water 
interface, a free surface, permitting the 
formation of waves due to pressure 
disturbances - including lift - with 
consequential loss of energy downstream. 
The free surface is of particular 
importance in the IACC (International 
America's Cup Class) where performance 
and heel are high due to generous sail 
area, relatively low displacement and 
stability, and the high speeds developed. 
Ideally, full consideration should be 
given to this air/water interface in the 
development of the wetted portion of an 
IACC yacht. Free surface computational 
modeling codes are beginning to emerge 
from the developmental stage. However, 
they are costly to panel and run and may 
still be lacking in the reliability and 
accuracy required for modelling lifting 
conditions. Cost effective, reliable, 
and timely computational modelling 
decisions would have to accept some 
simplification. 

Fortunately, most design interest 
was directed toward the study of 
representative ballast packages (bulbs) 
with and without winglets. It was 
r.easoned that with the increased draft of 
the IACC class that the combined flow 
fields from the hull and bulb would allow 
the simplification of reflection plane 
models of keel/ballast packages alone. 
Reflection plane models are strictly 




























