
U N I V E R S I T Y  O F
MARYLAND

Airlocks and Suitports  
ENAE 697 - Space Human Factors and Life Support

Airlocks and Suitports
• Early history
• Airlock design and systems
• Suitport concept and instantiations
• Inflatable airlocks
• Reach and access limits in suits
• Logistics, revisited
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Voshkhod Airlock (Inflatable)
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Space Shuttle Airlock (External)
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Space Shuttle Airlock Interior
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EMU in Shuttle Airlock
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ISS Quest Airlock
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ISS Quest Airlock Interior
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ISS U.S. Airlock Stats
• Crew lock is 5.6 m
• Equipment lock is 25.7 m
• Air scavenged with 1.5 kW depress pump
• 1 lbm of atmosphere loss per airlock cycle
• Minimum EMU hatch size is 35in diameter
• Equipment lock at 10.2 psi @ 26% O2 for 

campout prebreathe
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ISS Prebreathe Protocol
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Suitport Airlock Concept
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ILC Inflatable Habitat and Airlock
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Honeywell Inflatable Airlock (axial)
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UMd Inflatable Airlock at JSC
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UMd Airlock Internal Rigidizing Structure
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LSAT Airlock
• 5.5 m3

• Air density 0.6664 kg/m3 (8 psi with 32% O2)
• Loses 0.128 kg of O2, 0.272 kg of N2 per depress
• Depress time 0.7 hrs
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LSAT Suitlock
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Z-1 Suit in Suitport Test
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Suitport and Rear-Entry Airlock Differences
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LSAT Suitports
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Suitlock, Suitport Consumables
• Suitlock

– 0.123 kg O2

– 0.229 kg N2

– 50 min depress time

• Suitport
– 0.016 kg O2

– 0.030 kg N2

– 2 min depress time
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Suitport in NASA SEV Rover
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Suitlock Concept

Patent 5,697,108 (NASA Ames) - Sketch taken from Hazmat application
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EVA Optimum Work Envelope
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EVA Gloved Hand Access Requirements
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A Few Notes on Logistics
• Few of the interim reports discussed logistics (especially stowage)
• Can glean additional information from the previously presented details 

on current logistics elements (CTBs)
• Might be useful for your final projects
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Details of ISS Cargo Vehicles
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CTB Sizes and Utilization
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Lunar Pressurized Logistics Module Concept
• Resupply for four crew on 56 day cycle
• Assume same logistics requirements as ISS
• 1500 kg of cargo

– 18 half-CTBs
– 90 single-CTBs
– 2 double-CTBs
– 4 triple-CTBs
– 4 M01 bags
– 2 M02 bags

• LPLM would require 5.75 m , empty mass 385 kg, total mass 1885 kg3
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BOE Analysis for Pressurized Rover
• Two crew for seven days @ 6.6 kg/crew-day  92.5 kg of supplies
• Average fill of 10.3 kg/CTB  9 single-CTBs of logistics  0.5 m
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