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J O U R N A L  A R T I C L E S  B Y  F L U E N T  S O F T W A R E  U S E R S

A viscous computational fluid dynamics
(CFD) analysis of a missile with grid fins has
provided new information that can be used to predict
missile trajectories more accurately. Prior to the
development of this model, grid fins were studied by
means of wind tunnel tests and inviscid CFD
analysis, but neither provided certain critical
aerodynamic parameters needed to infer the fins'
effect on the missile's trajectory. The U.S. Army
Research Lab's viscous CFD analysis method has
created a visual representation of airflow around the
missile and through the fins. This method also
provides numerical parameters such as axial forces
and drag coefficients that are needed to accurately
predict the trajectory. One challenge in developing a
viscous CFD model for this purpose was creating an
analysis mesh of the grid fin geometry. By choosing
a solver that supports unstructured meshes, Army
engineers were able to create a mesh containing more
than three million cells in about two weeks. The
results of the viscous CFD analysis correlated very
closely with wind tunnel tests.  In the future, this
model will be used to assist in other missile designs.

A grid fin is a lifting and control surface that
differs from a typical solid fin.  The grid fin uses a
honeycomb design that allows air to pass through the
fin rather than bypass around it. Typically it has an
outer frame supporting an inner grid of small
intersecting planar surfaces. Grid fins have been
employed on some Soviet air-to-air missiles but have
not been used on any missile systems in the West.
Interest in grid fins has increased in recent years
because of certain advantages they offer over
conventional planar controls. One advantage is the
ability to maintain lift at higher angles of attack since

grid fins do not have the same stall characteristics as
planar fins. Another is their very small hinge
moment, which can reduce the size of control
actuator systems.  A third advantage is that grid fin
curvature has little effect on performance, so that
folding the fins down onto the missile body is a
storage design advantage. "These features allow grid
fins to perform well at high angles of attack and high
Mach numbers, making them well-suited for use on
highly maneuverable munitions," explains James
DeSpirito, aerospace engineer at U.S. Army Research
Laboratory, Aberdeen Proving Ground, Maryland.

The aerodynamic performance of grid fins
has been investigated since the mid-80s. The Defence
Evaluation and Research Agency (DERA) in the
United Kingdom has performed wind tunnel tests on
grid fins and compared their aerodynamic
characteristics to conventional planar fins. In
addition, aeroballistic range flight tests have been
conducted at the U.S. Air Force Research Laboratory
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Figure 1: Mach number contours on symmetry
plane through top fin




