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Exploration Medical Capabilities (ExMC)



Project Overview

• Design for 
habitation module 
(sizing/packaging)

• Medical 
workstation/other 
applications



IDEA Software



NASA Reference Model (I-Hab)

• External: habitat dimensions, hatch locations

• Internal: racks/other objects 

• Driven by information on pre-existing ISS modules, habitat design 
publications, and current NASA architecture files (functional allocations, 
CAD models)



NASA Reference Model (I-Hab)

• Item Volume: 34.84 m³

• Vehicle Volume: 81.16 m³

• Usable Volume: 46.32 m³ (57%)



Medical Workstation Modeling

• Concept A: 2.81 m³

• Concept B: 4.57 m³



ISS Node 2 (Harmony)



ISS Node 2 (Harmony)

• Item Volume: 33.14 m³

• Vehicle Volume: 98.81 m³

• Usable Volume: 65.67 m³ (66%)



25% Larger Radius: ISS Node 2 (Harmony)



25% Larger Radius: ISS Node 2 (Harmony)

• Item Volume: 33.14 m³

• Vehicle Volume: 151.00 m³

• Usable Volume: 117.86 m³ (78%)



Lockheed Martin Gateway Habitat 
(Donatello MPLM)



Lockheed Martin Gateway Habitat 
(Donatello MPLM)

• Item Volume: 33.14 m³

• Vehicle Volume: 105.54 m³

• Usable Volume: 72.4 m³ (69%)



Parametric Modeling: EXAMINE

• EXAMINE= 
Exploration 
Architecture Model 
for IN-space and 
Earth-to-orbit 

• Integration with 
IDEA



Parametric Modeling: EXAMINE

• Integration of  
EXAMINE + 
IDEA



Results in IDEA

• 4 Crew, 30 Days

Item Volume: 35.67 m³

Vehicle Volume: 81.16 m³

Usable Volume: 45.49 m³ (56%)

• 8 Crew, 60 Days

Item Volume: 42.18 m³

Vehicle Volume: 159.32 m³

Usable Volume: 117.14 m³ (74%)



Future Work

• Logical Decisions (Trade 
Study Software)



International Astronautical Conference (2019)
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