
 

 

Why do Astronauts wear Spacesuits? 

 

A spacesuit must protect the astronauts from the harsh 
environments of space. In space there are very few air 
molecules. Note that air pressure is the result of the movement 
and collisions of air molecules. This absence of molecules is 
referred to as a vacuum.      

(Ed White was the first American to perform a                
space   walk. Photo courtesy of NASA) 

An astronaut's body fluids would fizz and bubble if he or she was wearing street clothes and was placed in a vacuum. 
Thus, one of the main purposes of the spacesuit is to provide a leak-proof bladder which stores air pressure to protect 
the astronaut's body. This function is so important that sometimes spacesuits are referred to as pressure suits. 

In 1884, a Frenchman named Le Chatelier noted that: If a stress is applied to a system at equilibrium, the system tries 
to readjust itself to reduce the stress, if possible. The applied stress could be a change in temperature, a change in 
pressure, or some other external force. The readjustment results in a new equilibrium. 

The Earth's atmosphere exerts a pressure against our bodies. This pressure is 14.7 pounds per square inch at sea 
level. This pressure helps keep our bodily fluids from escaping or changing into vapor, although some is lost through 
perspiration and other means. This air pressure thus places a stress on our bodies. Gravity also places a stress on 
bodies. 

When this air pressure is removed, an astronaut's body changes to release this stress according to Le Chatelier's 
principle. This is achieved through the boiling of bodily fluids. The internal stress in the astronaut's body drives this 
change. 

Astronaut Michael Collins described the suits the Gemini astronauts wore as follows. 

When fully dressed and ready to go on a space walk, the astronaut wore the following from the inside out: (1) long 
cotton underwear, (2) a nylon comfort liner, (3) a pressure bladder of neoprene coated nylon, (4) a Link Net restraint 
layer, (5) one layer of felt, (6) seven layers of aluminized mylar superinsulation, and (7) a cover layer of high 
temperature nylon. (Reference: Michael Collins, Liftoff, Grove Press, New York, 1988). 

Link Net is a fishnet-like, loosely woven fabric. 

Also, note that some of the spacesuit layers were changed to be fire-resistant after the Apollo 1 fire which killed Gus 
Grissom and two other astronauts. 

Space shuttle astronauts wear a launch/entry suit. (B. Bondar and R. Bondar, On the Shuttle Eight Days in Space, 
Greey de Pencier Books, Toronto, 1993.) 

The purpose of this launch/entry suit is to provide the astronauts with protection against the heat and pressure 
changes during liftoff. It also provides an extra layer of protection from cold or fire in case of an emergency. It consists 
of an outer suit, long underwear, communications hat, helmet, parachute, flotation device, gloves, back pad, seat 
support, boots, gravity pants, socks, diaper, and diaper belt. Yes, each astronaut needs to wear a diaper because the 
liftoff acceleration puts pressure on the astronaut's bladder. Also, the astronauts must sit through a long countdown 
prior to launch, which may last three hours. 

Once in orbit, the shuttle astronauts wear casual clothes. These clothes have velcro pads to hold items needed by the 
astronauts. (http://www.vibrationdata.com/space/suit.htm) 

 



Shuttle EMUs 

 

[Picture courtesy of www.globaleffects.com]  

Also known as Extravehicular Mobility Units (EMUs), shuttle suits were used only when outside the spacecraft. 
While older space suits were used for one mission only and were fitted for individual astronauts, a process which 
required over 70 measurements, Shuttle suits allowed for a variety of different sizes of interchangeable parts to be 
made with the ability to be used more than once. Consisting of the space suit itself, the Space Suit Assembly (SSA), 
and its backpack, or Portable Life Support Subsystem (PLSS), Shuttle suits emphasized support, mobility, and 
comfort. 

 

Designed to operate in the vacuum of space, a lack of a 
strong gravitational field, and a lack of an atmosphere, 
EMUs consist of 12 seperate layers: 

-The two inner layers consist of liquid-cooling and 
ventilation garment which is made of spandex fabric and 
plastic tubing.  

-Covering that was a pressure bladder made of 
urethane-coated nylon and fabric layer of pressure-
restraining Dacron.  

-Following this was a seven-layered thermal 
micrometeoroid garment of aluminized Mylar, laminated 
with Dacron.  

-The last layer was a single layer fabric combination of 
Gortex, Kevlar, and Normex materials.  

 

Anterior and posterior drawings of an EMU  
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To learn more about the specific parts of an EMU, have a look at the different parts of the space suit below. See if you 
can identify the different parts which include: Helmet, Hard Upper Torso, Display and Controls Module, Arms, Gloves, 
Lower Torso Assembly, Primary Life Support Subsystem, and the Secondary Oxygen Pack. 

 

All photos courtesy Hamilton Sundstrand (unless otherwise specified)  

Flight Suits 
Worn only during launch and re-entry, flight suits were used only as an emergency suit if the cabin pressure of the 
shuttle failed. In early Shuttle missions, these suits were light brown, and were designed very similar to the Apollo 
flight suits. Later, as such missions became routine, the suits were replaced with light-blue coveralls with black boots 
and a white plastic impact-resistant communication helmet. These suits were not pressurized during liftoff, yet this was 
changed after the Challenger disaster. After Challenger, all astronauts were required to pressurize their suits during 
liftoff and landing, and the suit colour was changed to orange to allow rescuers to see the astronauts in water. These 
new suits consisted of a communication cap, helmet, boots, a parachute, as well as an inflatable life preserver. 

 

 

 

The three flight suits used during Shuttle missions 
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