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Why Model Based Systems Engineering? &

Spacecraft designers and operation stakeholders create models and
artifacts of the same system with different processes, tools, and
representations.

These uncoordinated modeling approaches create |
locally successful products but also create a
communication barrier among the various
stakeholders (the “Tower of Babel” Effect).

The same information is captured multiple

times, in multiple places, with multiple rep{;esentations, creating a
maintenance challenge. ¥ "
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* Model Mars Life Support Notional Architecture to support design trades.

Modeling for Mars Life Support Notional Architecture

Capture Requwements Functional Breakdown, and Architecture

&«subsystem»
Life Support Subsystem

Architecture and Key
Design Parameters

/Habitable_Volume : n? = Ofnonumque unit = cubicMetre}

e /Mass : kg = O{unit = kilogram}

{Pow er : W = 0{unit = w aft}
. |/Equipment_Volume : m® = 0{unit = cubicMetre}
" |/Waste Heat : W = 0{unit = w att}
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MWaste Heat : W = 0{unit = w atf}
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/Equipment_Volume : m* = 0{unit = cubicMetre}
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Modeling for Test Support

(Capturing facility, existing and new technology)

Model the Life Support Test Setup Architecture

20 foot Chamber for Life Support System Testing
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Maintaining Traceability between Notional Socron,
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Architecture and Testing

Notional Mars Architecture Model
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Using SysML Model to
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Trace Gas Contaminant : : : : Trace Contaminant Injection C
Control System (TCCS) : - : . parts
©.. .. #&trace® - _|1:TC Bottle 70862
. . . . 2 : TC Bottle 70860
€ — = — — — — =3 :TC Bottle 70853

4 : TC Bottle 70840
5 : TC Bottle 70842

....................

. . . . 6 : TC Bottle 70845
.. |F:Oven

. . . . . . . . . R4
: 2

...............................................




Human
ExpLoRATION
SPACECRAFT

Model Usage Examples

| INIIZeRATION AND

Y-V ANCEMENT

e Use the model to support design trades on key design parameters
— Mass, Power, Thermal etc...
— ConOps Simulations
— CDS example
* Integrate the model with immersive 3D environment
— HDU example



Parameters
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Unimod Simulator ConOps Standby to Steady State |

Line 39 {(comment)> /- Step 2bh

Line:48 Script Paused. Press

P!

I

Line:48 Script Resumed.
isStateMachinelnStateWithHeirarchy
isStateMachinelnStateWithHeirarchy
isStateMachinelnStateWithHeirarchy
iz8tateMachinelnStatellithHe irarchy

Line 46 (comment} -~ Step 3a
Line:47 Script Paused. Press

F

r

r
Line:47 Script Resumed.

isStateMachinelInStateWithHeirarchy
izsStateMachinelInStatellithHeirarchy
isStateMachinelInStatelithHeirarchy

Line 52 (comment? ~~ Step 3h
Line:53 Script Paused. Press '»’

Id
Line:53 Script Resumed.

isStateMachinelnStateWithHeirarchy
iz8tateMachinelnStatellithHe irarchy
iz8tateMachinelnStatellithHe irarchy
iz8tateMachinelnStatellithHe irarchy

Line 59 <comment) ~~ Step 4a

Line:68 Script Paused. Press

P!

i
Line:68 Script Resumed.

isStateMachinelInStatellithHeirarchy
izStateMachineInStateWithHeirarchy
isStateMachinelInStateWithHeirarchy
isStateMachineInStateWithHeirarchy

Line 66 {comment)} ./~ Step 5

Line:67 Script Paused. Press

P

to resume?t

currentitate:
currentitate:
currentitate:
currentState:

to resume?

currentState:
currentitate:
currentitate:

to resume?t

currentitate:
currentState:
currentState:
currentState:

to resume?

currentitate:
currentitate:
currentitate:
currentitate:

to resume?
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HDU 3D Simulation -
Immersive Environment
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