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Agenda

Previous AFRL SBIR Efforts

Task List Discussion

1.1 ïGeneral XSec Editor

Demo

1.2 ïCAD Export Capability

Demo

1.3 ïEdge Alignment

1.4 ïAPI Maintenance

1.5 ïVSPAERO Integration

Demo

1.6 ïMeshing Improvements

Miscellaneous Developments

Schedule

Contact Information
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Structural Modeling

Phase I SBIR (6 months)
Task 1 ïInboard Profile Visualization

Task 2 ïAircraft Subsystem User Defined Component Library

Task 3 ïAdvanced Parameter Linking

Task 4 ïAircraft Subsystem Advanced Parameter Link Library

Task 5 ïDrag Buildup Tool

Phase II SBIR (2 years)
Task 1 ïMaster Aerodynamic Analysis Tool

Task 2 ïSub-Aero Tool Development and Modification

2.1 Transonic Drag Rise Module

2.2 Wave Drag Module

2.3 Induced Drag Module Through VSPAERO

Task 3 ïBasic Static Stability Analysis

Task 4 ïRadar Cross Section (RCS) Analysis Using Xpatch®

Task 5 ï2D Drawing Exportability

Task 6 ïSaved Parameter Settings

Task 7 ïAddition of Structure Modeling Capability

Task 8 ïConformal Feature

Task 9 ïBlendable Wings

Task 10 ïAddition of a *.VSP to *.VSP3 Converter

Task 11 ïVSPAERO Verification & Validation

Task 12 ïWiki Documentation

2D Drawing Export

Saved Parameter Settings

Previous OpenVSP Work with AFRL

Blendable Wings

Wave Drag
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Task 1.1 - General XSec Editor 

Overview: 

Å Goal ïImprove user experience and workflow in 

modeling complex XSec (cross-section) shapes

Å Approach - Reimplement and then upgrade 

OpenVSP v2 XSec editor 

Å Available for any XSec Geom ïWing, Fuselage, 

Stage, BOR, & Prop

Å Provides direct control of a cross-sectionôs B®zier 

spline

Å Highly advanced XSec type ïonly use when 

alternative XSec types canôt capture desired shape

Å Initially released in OpenVSP 3.19.0

2 Ways to Set Generic XSec:

1. Change XSec type to ñEDIT_CURVEò ïinitializes 

to Cubic Bézier circle

2. Convert current XSec to Generic XSec ï

maintains previous XSec shape

1 2
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Task 1.1 - General XSec Editor 

Completed Features:

Å Curve initialization

Å Right-left symmetry

Å Width/height aspect ratio 

preservation 

Å View nondimensionalized or 

absolute values

Å Curve types: Cubic Bézier, 

Linear, & PCHIP

Å Edit XSec in editor canvas or 

through control point list

Å Current point highlighted

Å Add or delete points

Å U parameterization control ï

how points connect between 

XSecs

Å Cubic Bézier G1 

enforcement

XSec 

Editor

Curve 

Type

Control 

Points

Add & 

Delete 

Points

Scaling

Initial Shape

Convert 

Button
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Task 1.1 - General XSec Editor 

Other Features: 

Å API support and examples:

Å API Documentation

Å See  ñEditCurveXSec.vspscriptò

Å Upgraded XSec View GUI ïbackground image support

Å Improvements to Propeller blade curve editor

Å Wiki Documentation

Proposed Next Steps:

Å Update Generic XSec editor canvas:

Å Direct background image support

Å Zoom and pan capabilities

Å Map clipping plane to XSec background

Å Constant magnitude or direction for intermediate points

Å Quadratic Bézier curve type

Å Curve reparameterization option (i.e. equal arc length)

http://openvsp.org/api_docs/latest/group___edit_curve_x_sec.html
http://openvsp.org/wiki/doku.php?id=genxsec


NNX09CC86P SBIR Review, Presented to NASA, July 7th, 2009OpenVSP Workshop 2020 Sept. 15thïSept. 17th

7

Empirical Systems Aerospace, Inc. www.esaero.com

Task 1.1 - General XSec Editor 

Best Practices: 

Å Only use Generic XSec only when less-complex type canôt capture shape

Å Start with a less complex XSec type (i.e. Rounded Rectangle), then ñConvert to 

CEDITò

Å Use for unconventional shapes and highly detailed modeling

Å Use the width and height sliders to scale, not the control points themselves

Å Nondimensionalized X & Y values should remain within range [-0.5, 0.5]

Å Use as few control points as possible to achieve the desired shape

Å Do not model excessive number of XSecs ïUse skinning

Å Enforce G1 for smooth corners

Å Save as often as possible
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Task 1.1 - General XSec Editor 

Demo
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Task 1.2 ïCAD Export Capability

Overview: 

Å Goal ïImprove existing CAD capabilities and introduce 

trimmed surface export feature

Å Enable streamlined interfacing with external meshing 

tools ïno need for manual trimming

Å Focus on STEP and IGES formats ïanalytical geometry 

representations

Å Extended goals:

Å BREP solid representation

Å Trimmed structural models (FEA Mesh)

Å Transparent (disks and wakes) and negative volumes

Å Sub-Surface capabilities

Trimmed vs Untrimmed Exports

Å Untrimmed: File -> Exporté -> Untrimmed format

Å Trimmed: 

1. Surfaces: Analysis -> Trimmed Surfacesé -> Intersect 

and Export

2. Structures: Analysis -> FEA Meshé -> Export CAD

Untrimmed OpenVSP Model

Trimmed STEP Export

Pointwise Automated Mesh
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Task 1.2 ïCAD Export Capability

Completed Features:

Å Surfaces subdivided into approximately planar triangles 

and intersected

Å Intersection algorithms improved ïfaster and 

more robust

Å Intersection and bounding curves chained into loops

Å IGES ïtrimmed surface representation only

Å STEP ïManifold shell or BREP solid options

Å Wake modeling improved and extended to trimmed 

CAD exports

Å Full support for negative volumes

Current Limitations:

Å FEA Parts trimmed against skin, but skin not broken at 

intersections

Å Intersections between FEA Parts, transparent surfaces, 

and sub-surfaces exported as surface curves ï

surfaces are not broken

Multi-section Blended Wing Wake

Negative Volumes -> 

Trimmed CAD Export

Trimmed Structural Model
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Task 1.2 ïCAD Export Capability

Proposed Next Steps: 

Å Improve trimming algorithms for structures, transparent 

surfaces, and sub-surfaces

Å Add curve and surface parameterization options

Å User control of intersection curve binary adaptive tolerance

Å Cubic promote or demotion curves and surfaces 

Å Connectivity options for untrimmed exports

Å User control of where surfaces are split

Best Practices: 

Å Start simple and work up to higher complexity

Å Avoid difficult surface intersection calculations:

Å Coplanar/overlapping surfaces ïinfinite intersections

Å Tangent surfaces ïsingular intersection

Å STEP will fail if not water-tight, but IGES should succeed 

Å Check VSP terminal for error messages 

Å Issues may be resolved by small adjustments in positioning

Pointwise

FreeCAD (OpenCascade)

SolidWorks

What CAD & Mesh 

Programs Do You Use?


