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N92-24399

REQUIREMENTS FOR A GEOMETRY PROGRAMMING LANGUAGE FOR CFD APPLICATIONS

Arvel E. Gentry
Acrodynamics Research, Engineering Division
Boeing Commercial Airplane Group
Scattle, WA

SUMMARY

A number of typical problems faced by the acrodynamicist in using computational fluid dynamics are
presented to illustrate the need for a geometry programming tanguage. The overall requirements for such
a language are illustrated by examples from the Boeing Acro Grid and Paneling System (AGPS). Some
of the problems in building such a system are also reviewed along with suggestions as to what to look for
when evaluating new software products.

INTRODUCTION

In this workshop we have an opportunity to hear about a number of new and exciting software efforts
as developers are responding to our needs. However, we can sometimes also learn from history. The
material presented in this paper is part history in that it explains what was done and why. It also contains
some ideas as to what could be done if starting all over. But first, some history.

Existing CAD/CAM systems are devoted to the creation of computer definitions of hardware parts for
manufacturing purposes. These systems vary from the small PC-based programs to giant corporate
systems that are approaching a paperless design/build process. Although these types of systems might do
what they were designed to do very well, they do not generally contain the capabilities needed for the
efficient production use of computational fluid dynamics (CFD) applications. They also usually cannot
respond to the immediate and changing needs of the aerodynamicist. CFD work requires much more than
just having the surfaces of a vehicle described in the computer. A great variety of problems are faced in
the acrodynamic design process. Some of these problems can be handled by a CAD system. Many others
cannot. The acrodynamicist has to solve similar problems over and over again as acrodynamic design is
refined. We have also found that it is very difficult to communicate our CFD needs to CAD/CAM people.
This is understandable since a corporation may live or die by its CAD/CAM system, and the needs of the
CFD community are very small when compared with the bigger airplane design and manufacturing picture.

In the late '70s at Boeing we could see that the newer CFD codes would soon outstrip the capabilities
of our older geometry tools. Even the surface paneling of complex configurations was still a very time-
consuming task. Examination of emerging CAD/CAM systems did not show much promise. After
several years of mathematical research, a careful study of user needs, and several experimental pilot codes,
we decided to build a new system that we initially called the Aero Surface Geometry System (ASGS) ;
the name was later changed to the Aero Grid and Paneling System (AGPS).

The first version of AGPS was running in late 1980 and used a DEC VAX-780 with Vector General
graphics devices. After a period of low level development and testing, the program went into production
use near the end of 1983. The system has been greatly expanded in the years since. Additions to the







