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M AFRRSRACE Outline
AMA4SS and ULI (UAM MDO analysis) Weights Group
AOpenVSP methods
AM4SS/OpenVSP Bat&un Wrapper Script

A Surrogate Weight Prediction Model
AConclusions
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A EFSREaNe NASA ULI Prograr
A Project Title:
Rapid Development of Urban Air Mobility Vehicle Concepts through
FullConfiguration Multidisciplinary Design, Analysis, and Optimizatio

A NASA sponsored University Leadership Initiative (ULI) Research Effort
I 3-year effort, currently approaching the end of year 1

A Lead Pl is Dr. John T. Hwang of UC San Diego
I ULI team consists of 10 members from academia and industry

A Fullconfig MDO of NASA UAM vehicle concepts
i C20dzaAy3a 2y [AFib/ NJZA &S Y2RSft F2N OdzN
A M4 leads the Weights and Flight Dynamics and Controls teams

BYU Jupucosist Aurora UCSanDiego UCDAVIS

A BOEING COMPANY
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Optimized FEM _
(Max principal strain, outer ply for 12g MA4SS Structural Weight Statement

vert crash load)

0.003613

0.00336

0.000826

0.0005726

0.0003192

0.00006579

-0.0001876

-0.000441

A M4 leads theweightsteam with structural weight prediction data

I Data from M4 Structures Studio physltased weight prediction software
I Original models from SACD/ASAB websieadnVSRnd basic NDARC sizing data)
I Optimized weights dataset becomes basis for weights group surrogate modeling
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AFRQEENTE M4 Structures Studio reviev

MA4SS GUI
s AM ERBE w44t dEH -0 //

A Physicsbased weight prediction o

A Model made up oketch data
I Aero/structural property regions
i RRQf YlaasSazr w.9a

A Optimization case defined via
I Applied loads/aero conditions
I Property constraints il

A Creates Nastran SOL200 weight s

optimization input decks M:"”“

Property B | 1001
Point1 |6 M455 Log

LIN

Foint2 /10 2022-07-29 14:27:30 TreeEventController,py:331 - M4SS - GUI - INFO - ['SKIN4 - 4008
Point3 | 11 2022-07-29 14:27:33 TreeEventController.py:331 - M4SS - GUI - INFO - ['SKINA - 1034
Point 4 7 2022-07-29 14:27:35 TreeEventCeontroller.py:331 - M455 - GUI - INFO - ['SKINS - 1004

Flip Mormal | Rotate CW || Rotate CCW

COMPOMNENT: wing  SKIN4: 1004
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AT AEROSRASE OpenVSknethods overview

A Model prep from source
I Reduction in model complexity

A Parameterization methods
I Adv. Linking Scripting @penVSP
i Attach some componentsto UWA ESRX o6fly]1 WO2yGNRf Q
I Reference variable names in API for external control

A Key API functions
I Vsp.SetParmVal()
I Vsp.WriteVSPFile()
I Vsp.Update()
I Etc.
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Changes to source mode
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v aReeNe Parameterlzatlon methods
A Link component geometrym — —

& dis p lacement Geom Browser (¢ Blank: BlankGeom Y Advanced Parameter Links )

] [P‘UD B Gen| J(Fnrm| Mass | | Add |
Attach to blank control obj ST — e— { el
ystem: " Rel " Abs Del All

] |_|nk 110) parent ObJ UWOordS iyiuhsig;ge | Delete || XLog |semm ||——x 0.000 24010 Name Unnamed_Link

Glipbuard YLOC |semm | = 0.000 | 0.000 Parm Picker
or use a.d' I|nk SC“ptlng Copy ZLOC | | [ < 0.000 5447 | lONMaing 0-UserParms

XRot H—hj 0.000 0.000 G“"lll[llser_ﬁmp
YROU [sfemmmn | of 0.000 | 1061 Parm | User_0
ZRot |sj—— | ——< 0.000 0000 }farNam

Rot Origin(X) ||| | ———— <0.000 Add Input Var I Add Output Var

Input Parms Output Parms

Abwti 1 BlankGeor| % iram!]r#j- _N VAR_NAME
¥ _loC_|

VAR_NAME
y_loc_port_in
E Planar: [ XY [ Xz I YZ ] Z_loc_port_in

Z_loc_port_out

AR Ar [A»

—"wing
—-" BoomlnStarControll

A Control variables created [= wmsa

—= BoomInPortControll

—"BoominFort

for interfacing OpenVSP Al | smossarces

——" BoomOutStar
—= BoomOutPornContr

to the external wrapper —Boamoupon
script

SOPIPE WHAY 3

Z_loc_in
Z_loc_out
y_loc_out

Attach To Parent Compile File Write... || File Read...

A ~ : Translate:|| None |/ Comp |/ UW v _loc_port out = -y loc_out; ad
3 S 2 Y LIJ 7\ R rl LIJ é " Rotate: [I’Hune [I’comp Iruw ] z loc port out = z_loc out;
Lines || ¥ _loc port in = -y loc in;

I Sub | u H_ﬂ_j 0.8000 }|z loc port in = z_Im:_In; b
3 NE dZLJ I-I LIJ 2 A y w ﬂ_u—ﬂ 0.7500 ||x loc port in = x loc in; 2

VIEYS T We20l €t { LI VYyQ
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ol Component linking example

A BoomInStarController

I Blank obj parent of Inboard Starboard Boom
I Attached to parent (wing) at fixed U¥bords

A Globalcoords= children of wingixed UW
A BoomInStamoves dynamically

A BoomInPortcontrolled w/ Adv. Link

I [X,y,4 of starboard boom = input values
I [X,y,4 of port boom = output values

A BoomInPortmoves dynamically in mirror
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