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ÅM4SS and ULI (UAM MDO analysis) Weights Group

ÅOpenVSP methods

ÅM4SS/OpenVSP Batch-Run Wrapper Script

ÅSurrogate Weight Prediction Model

ÅConclusions

Outline
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ÅProject Title:

Rapid Development of Urban Air Mobility Vehicle Concepts through 
Full-Configuration Multidisciplinary Design, Analysis, and Optimization

ÅNASA sponsored University Leadership Initiative (ULI) Research Effort

ï3-year effort, currently approaching the end of year 1

ÅLead PI is Dr. John T. Hwang of UC San Diego

ïULI team consists of 10 members from academia and industry

ÅFull-config MDO of NASA UAM vehicle concepts

ïCƻŎǳǎƛƴƎ ƻƴ [ƛŦǘҌ/ǊǳƛǎŜ ƳƻŘŜƭ ŦƻǊ ŎǳǊǊŜƴǘ ǇƘŀǎŜΣ ŦǳǘǳǊŜ ǿƻǊƪ ǘƻ ŎƻǾŜǊ ŀŘŘΩƭ ƳƻŘŜƭǎ

ÅM4 leads the Weights and Flight Dynamics and Controls teams

NASA ULI Program
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ÅM4 leads the weights team with structural weight prediction data

ïData from M4 Structures Studio physics-based weight prediction software

ïOriginal models from SACD/ASAB website (OpenVSPand basic NDARC sizing data)

ïOptimized weights dataset becomes basis for weights group surrogate modeling

Optimized FEM 
(Max principal strain, outer ply for 12g 

vert crash load)

M4SS Structural Weight Statement

NASA ULI Program
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ÅPhysics-based weight prediction

ÅModel made up of sketch data

ïAero/structural property regions

ï!ŘŘΩƭ ƳŀǎǎŜǎΣ w.9ǎΣ ǎǇǊƛƴƎǎΣ ŜǘŎΦ

ÅOptimization case defined via

ïApplied loads/aero conditions

ïProperty constraints

ÅCreates Nastran SOL200 weight 
optimization input decks

M4SS GUI

M4 Structures Studio review
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ÅModel prep from source

ïReduction in model complexity

ÅParameterization methods

ïAdv. Linking Scripting in OpenVSP

ïAttach some components to UW-ŦƛȄŜŘΣ ōƭŀƴƪ ΨŎƻƴǘǊƻƭΩ ƻōƧŜŎǘǎ

ïReference variable names in API for external control

ÅKey API functions

ïVsp.SetParmVal()

ïVsp.WriteVSPFile()

ïVsp.Update()

ïEtc.

OpenVSPmethods overview
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Cleanup source model for a simplified aero-structural geometry source

Original NASA model Simplified model

Changes to source model
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ÅLink component geometry 
& displacement

ïAttach to blank control obj

ïLink to parent obj UW coords
or use adv. link scripting

ÅControl variables created 
for interfacing OpenVSP API 
to the external wrapper 
script

ïŜΦƎΦΣ ΨǿƛƴƎψǎǇŀƴΩΥ

ƎŜƻƳψƛŘ Ґ ΨǿƛƴƎΩ

ƎǊƻǳǇ Ґ Ψ²ƛƴƎDŜƻƳΩ

ƴŀƳŜ Ґ Ψ¢ƻǘŀƭ{ǇŀƴΩ
Aug. 10, 2022

Parameterization methods
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ÅBoomInStarController

ïBlank obj parent of Inboard Starboard Boom

ïAttached to parent (wing) at fixed UW coords

ÅGlobal coords= children of wing-fixed UW

ÅBoomInStarmoves dynamically

ÅBoomInPortcontrolled w/ Adv. Link

ï[x,y,z] of starboard boom = input values

ï[x,y,z] of port boom = output values

ÅBoomInPortmoves dynamically in mirror

Aug. 10, 2022

Component linking example


