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Previous OpenVSP Work with AFRL

Phase | SBIR (6 months)
Task 17 Inboard Profile Visualization
Task 2 T Aircraft Subsystem User Defined Component Library
Task 317 Advanced Parameter Linking
Task 4 1 Aircraft Subsystem Advanced Parameter Link Library
Task 571 Drag Buildup Tool

Conformal
Components

Phase Il SBIR (2 years)
Task 17 Master Aerodynamic Analysis Tool
Task 21 Sub-Aero Tool Development and Modification
2.1 Transonic Drag Rise Module
2.2 Wave Drag Module
2.3 Induced Drag Module Through VSPAERO
Task 31 Basic Static Stability Analysis
Task 4 i Radar Cross Section (RCS) Analysis Using Xpatch®
Task 51 2D Drawing Exportability
Task 6 1 Saved Parameter Settings
Task 7 1 Addition of Structure Modeling Capability Wave Drag
Task 8 1 Conformal Feature
Task 91 Blendable Wings

Task 10 7 Addition of a *.VSP to *.VSP3 Converter B s

Task 11 7 VSPAERO Verification & Validation =\ .

Task 12 i Wiki Documentation N
Structural Modeling 2D Drawing Export
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Task 1.1 - General XSec Editor €ls|
Overview: . - o X
A Goal i Improve user experience and workflow in (G.n‘ — suhT”;::i;:’"":;:;:":'l -~ J
modeling complex XSec (cross-section) shapes T
A Approach - Reimplement and then upgrade ( <:m| T[ l ;m — ]T L:: :
OpenVSP v2 XSec editor NumU sl [ d s
A Available for any XSec Geom i Wing, Fuselage, %’f i 3332233
Delta Z |> I /0.00000

Stage, BOR, & Prop

RotX |>} 1 <|0.00000
A Provides direct control of across-s e ct i on 0 s | Rty >deoms e </0.00000
) RotZ >« CIRCLE s <4 0.00000
Spllne Spin > ELLIPSE <|0.00000
SUPER_ELLIPSE
A Highly advanced XSec type i only use when Mnoumo_mmm m
. - GENERAL_FUSE 51 3636 .
alternative XSec types ¢ FUSE_FILE 51mml
A Initially released in OpenVSP 3.19.0 ':xl'_ns}gs e < }00000
BICONVEX s <| 0150000
. Rag Lt — PRI
2 Ways to Set Generic XSec: - 'URVE ]
1. Change XSec type 1ioitializgésD | CST_AIRFOIL Q
) o ) KARMAN_TREFFTZ 2
to Cubic Bezier circle FOUR_DIGIT_MOD

FIVE_DIGIT

2. Convert current XSec to Generic XSeci1 FIVE_DIGIT_MOD
16_SERIES

maintains previous XSec shape
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Task 1.1 - General XSec Editor

Completed Features:

A
A
A

To Io o

Curve initialization
Right-left symmetry
Width/height aspect ratio
preservation

View nondimensionalized or
absolute values

Curve types: Cubic Bézier,
Linear, & PCHIP

Edit XSec in editor canvas or
through control point list
Current point highlighted
Add or delete points

U parameterization control i
how points connect between
XSecs

Cubic Bézier G1
enforcement
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XSec
Editor |

Initial Shape —>
Scaling —>

_—

Control
Points

—

i - x
{ Edit Curve )
Shape Circle = Init Closed Curve
Sym SYMRL 4 | Preserve AR I View Abs |
Width  |lemm | e {3,000 Height  |fem | e <12 500 Curve
Type  |Cubic Bezier | Convert to: | Cubic Bezier 2]
YH \ Type
= N
om= ——
= e
0.40 _:77777%‘ \;\77777 \ O nve rt
Ciae4 No Button
0.20 —
= \(\ )f
4120__ N 7
E e o/
 |msEN T
- e~ L LA
080 — _——
- I I I I l 1 I I 1 I I I I I I I l 1
06 -04 02 0 02 04 08
Xw Add &
Split U split 5| 1—=<os7 I Split Pick
el | << ] < | 1 :ﬁj >> |Toeipick | € De_lete
e s Points
X_0 [>f= = <] 0.4637 | ¥_0 [Sle=/l =] -0.0990 0
=l =< 0.2462 = = <| 02981
X 2 [3}=1F<f 02810 | ¥.2 |3}==<f-0.5000 w2 -
X3 s=lf< 00000 ¥_3[sf=f<-05000 U_3 =
X_4 |>fm )= <|-0.2810 || ¥_4 |5l | = < -0.5000 | UL
X_5 [>fe = <| -0.2462 | ¥_5 |ofem ] < -0.2981 | U
X_6 |>f=|f=<| -0.4637 | ¥_6 |l If= < -0.0900 Ui |
X7 [of=lf=<|-05718 | Y7 |sl= =</ -0.0001 | U7 =]
X8 [>f= =< -04938 | ¥.8 =j)f=<] 02359 U8 =]
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6
Task 1.1 - General XSec Editor

Other Features:
A API support and examples:
A API Documentation
A S e eEditClirveXSec.vspscriptd
A Upgraded XSec View GUI i background image support
A Improvements to Propeller blade curve editor
A Wiki Documentation

Proposed Next Steps:

A Update Generic XSec editor canvas:
A Direct background image support
A Zoom and pan capabilities

N ="
A Map clipping plane to XSec background

A Constant magnitude or direction for intermediate points File: |..UDocuments/OpenVSP/F-23A-EMD-dw| .. |
A Quadratic Bézier curve type (CProserve Aspect ]
L . _ W Scale |>| 1 4 10.125

A Curve reparameterization option (i.e. equal arc length) H Scale >} 1 o 10.125
X Offset > 1 q 3614

Y Offset > A=< 0435
( Reset Defaults |
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http://openvsp.org/api_docs/latest/group___edit_curve_x_sec.html
http://openvsp.org/wiki/doku.php?id=genxsec

Task 1.1 - General XSec Editor EIS]

Best Practices:
A Only use Generic XSeconlywhenlesssc ompl ex type candét capt.L
A Start with a |less complex XSec type (i

CEDI To

A Use for unconventional shapes and highl
A Use the width and height sliders to scale, not the control points themselves

A Nondi mensionalized X & Y val¥865 shoul d
A Use as few control points as possible to
A Do not model excessive number of XSecs i Use skinning
A Enforce G1 for smooth
A Save as often as
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Task 1.1 - General XSec Editor

Demo
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o
Task 1.2 17 CAD Export Capability

Overview:

A Goal i Improve existing CAD capabilities and introduce
trimmed surface export feature

A Enable streamlined interfacing with external meshing
tools i no need for manual trimming

A Focus on STEP and IGES formats i analytical geometry
representations

A Extended goals:

BREP solid representation

Trimmed structural models (FEA Mesh)

Transparent (disks and wakes) and negative volumes
Sub-Surface capabilities

To To To Io

Trimmed vs Untrimmed Exports
A Untrimmed: File -> E x p e>rUhtdmmed format
A Trimmed:

1. Surfaces:Analysis-> Tr i mme d Sxinmtefsact e s €

and Export
2. Structures: Analysis-> F EA M- Expat CAD
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Untrimmed OpenVSP Model

Trimmed STEP Export

Pointwise Automated Mesh
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Task 1.2 17 CAD Export Capability

Completed Features:
A Surfaces subdivided into approximately planar triangles
and intersected

A Intersection algorithms improved i faster and

more robust

Intersection and bounding curves chained into loops
IGES T trimmed surface representation only
STEP 1 Manifold shell or BREP solid options
Wake modeling improved and extended to trimmed
CAD exports
Full support for negative volumes

To Io Do Do

o

Current Limitations: :
_ _ _ _ Negative Volumes ->
A FEA Parts trimmed against skin, but skin not broken at Trimmed CAD Export
intersections
A Intersections between FEA Parts, transparent surfaces,
and sub-surfaces exported as surface curves i
surfaces are not broken

Trimmed Structural Model
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Task 1.2 17 CAD Export Capability

What CAD & Mesh

Proposed Next Steps: Programs Do You Use?

A Improve trimming algorithms for structures, transparent
surfaces, and sub-surfaces

Add curve and surface parameterization options

User control of intersection curve binary adaptive tolerance
Cubic promote or demotion curves and surfaces
Connectivity options for untrimmed exports

User control of where surfaces are split

Pointwise

To Io Do Io Do

Best Practices:
A Start simple and work up to higher complexity
A Avoid difficult surface intersection calculations:

. e e e ) FreeCAD (OpenCascade)
A Coplanar/overlapping surfaces i infinite intersections

A Tangent surfaces i singular intersection
A STEP will fail if not water-tight, but IGES should succeed
A Check VSP terminal for error messages
A Issues may be resolved by small adjustments in positioning

SolidWorks
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