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e Full pressure suits and high-altitude aviation
e Early human space program

e Operational suits
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Spacesuit Functional Requirements

A suit has to

e Provide thermal control

e Provide a breathable atmosphere
e Hold its shape

e Move with the wearer

e Protect against external threats

e Provide communications and data interactions

UNIVERSITY OF Extravehicular Activity

M ARYL AND ) ENAE 697 - Space Human Factors and Life Support



Wiley Post - B. FE. Goodrich, 1934
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“Tomato Worm” Suits - ¢c. 1940
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XMC-2 Full Pressure Suit (ILC - 1955)
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Mercury Space Suits
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Gemini Pressure Suits
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Grumman Lunar Suit Concept - 1962
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JHU Suit Concept (1964)
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Apollo Suit Contest

AX1C AX6H AX5L
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Skylab A7L-B
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Skylab A7L-B
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A Parting of the Ways
e Spacesuits through Apollo/Skylab did everything

e Shuttle onwards led to a bifurcation of suit types

— Launch and entry suits (LES): used to protect the crew in the event of a cabin
depressurization or emergency egress at launch pad; typically operated at “vent
pressure” (small increment over ambient)

— EVA suits: used for nominal external sorties in space or on planetary surfaces; have

greater flexibility and protection against environmental hazards; frequently much
heavier than LES
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Russian Sokol Suit
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Sokol Suit Entry
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Advanced Crew Escape Suits (ACES)
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Shuttle Launch and Entry Suit (LES)

UNIVERSITY OF Extravehicular Activity

M ARYL AND 18 ENAE 697 - Space Human Factors and Life Support



Boeing Starliner Launch & Entry Suit
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SpaceX Launch & Entry Suits
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SpaceX Suit Crotch Entry
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SpaceX Glove Access
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Extravehicular Mobility Unit (EMU)
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Existing Pressure Suits (c. 2000)

EMU AX-5 Mark III Orlan
Hamilton- NASA Ames NASA Russia
Standard JSC
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ESA/Russian Suit Sizing

EVA SUIT SIZING PLAN
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Shuttle EMU Sizing
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Liquid Cooling Garment Designs

U.S. (ILC-Dover) Russian
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Pressure Suit Helmet Designs

Spherical Bubble Fixed Helmet Hemispherical
with External with Faceplate Bubble Helmet
Visot
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Pressure Suit Entry Systems

Waist Entry Rear Entry

UNIVERSITY OF Extravehicular Activity

M ARYL AND 29 ENAE 697 - Space Human Factors and Life Support



References

e Kenneth S. Thomas and Harold J. McMann, US Spacesuits - Springer-
Verlag, 2006

e Gary L. Harris, The Origins and Technology of the Advanced
Extravehicular Space Suit - AAS History Series, Volume 24, American
Astronautical Society, 2001

UNIVERSITY OF Extravehicular Activity

M ARYL AND 30 ENAE 697 - Space Human Factors and Life Support



