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o .° Challenge ' .

—Development of 8.4m diameter Space Launch System -
(SLS) requires new family of 8.4m Payload Adapters (PLA)

—SLS PLAs need to accommodate unique requirements
(relatrve to existing launch vehicles) including payload |
types, sizes, mass, and trajectories

o Solutron
- —lterative PLA desrgn approach to optrmrze performance
reduce mass, increase potential model reusability |

°Approach

- —Apply a Model Based System Engrneerrng (MBSE) " -
approach to managing data flow through PLA design-
- analyze-build process
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i -;-'Partl 3 i ' .

—Understand the unlque payload aocommodatlon
requwements of SLS PLA -
- —Establishes t_rade study constraints

'Part 2 -
- —Discuss results of NASA Englneerlng and Safety
~ Center (NESC) - sponsored PLA MBSE pathfmder
- —Conclusions
~ —Future Work
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SLS BLOCK CONFIGURATIONS

SLS Block 1 SLS Block 1B SLS Block 2
>26t to TLI 34 - 40t to TLI >45t to TLI
(No Earlier than 2020) (No Earlier than 2024) (No Earlier than 2029)

e

Crew 5m Cargo 8.4m Cargo Crew 8.4m Cargo

OSA - Orion Stage Adapter ICPS - Interim Cryogenic Propulsion Stage PLF - Payload Fairing EUS — Exploration Upper Stage USA - Universal Stage Adapter
PPL - Primary Payload CPL - Co-manifested Payload SPL - Secondary Payload
‘S L ! www.nasa.gov/sls )
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SLS PAYLOAD MISSION CAPTURE

Lunar ¢9 mmm SLS Block 1B : 8.4 m x 19.1 m Fairing
——SLSBlock 2 : 8.4 m x 27.4 m Fairing
——SLS Block 1 : 5m Fairing

A SLSBlock 1: Crew

A SLSBlock 1B : Crew

A SLSBlock 2 : Crew
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Existing Expebdable Launch Vehicles*
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*Based on publically available data Characteristic Energy, C3 (km2/s2)
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‘ SLS TIME TO DESTINATION

horter Tran5|t TlmestoDestlnatlon Current LVs SLS

C3=15 km?/s? C3=82 km?/s?

.2 Earth Fbeys""‘I

° Europa Cllpper i - N 0 Earth Fybys
—Desired launch date of June 2022 |§ %
—Jovian system transit time r_educed by

65% over existing launch vehicles
—Reduced mission operations cost OVel wiiic

fir

Earliest Launch Cruise: : Jupiter Orbit Insertion Jovian System Operations
*Period: 6/4/22 — 6/24/22 (SLS) 2.5 Years (SLS) 12/24/24 or 5/1/25 (SLS) Prime Europa Flyby
*Period: 6/18/22 —7/8/22 (Atlas) 7.4 Years (Atlas) . 11/26/29 (Atlas) Campaign: 36 months
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SLS MASS TO DESTINATION

e - : : New Hori
¢ Up to 5 times greater mass to orbit - &Zons

capability than current launch systems
—Increases payload mass margins
— Offers range of _i-’njectjon propulsion options

* New Horlzons

E
—SLS would have doubled delivered payload [ie
mass to Pluto ,(‘,
. Europa Lander Cruise | Jovian Tour

= Earth Gravity Assist: Oct 2026
il

—16.mT dellvery to outer planets (Wlth margin) [

Earih

Juplier Arvival
-

i 1] |'
Jupiter

- & Gt Deep Sosce

. Jf Wansunar

m - : J
e

Payload Lift ! -
ASA

Orbit ™%,
Comparison
= gxwi_:m.n-,-.__.-'.
Assisl
\ Launch
. Loybyy B { *SLSBlock 1B
CurrentLV Max . -SLS‘(Initial) .  Satumn V SLS (Evolved) al 2024 (earliesy
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_ SLS VOLUME TO DESTINATION
. |
7Up to 6 times greater volume available
* Multiple payload combinations | | EES
—Dual manifesting within 'fairing'_. |

—Payload constellations
—More powerful injection stages

°Telescopes o ik | et osing
—Larger payloads translate into simpler orb|tal |
operations (fewer deployments)

8m fairing with large
aperture telescope
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