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It’s the man, not the machine.
̶  Chuck Yeager

The objective of an Environmental Control 
System (ECS) is to sustain and nourish the 
pilot, humans, and other lifeforms aboard 
the vehicle. Aerospace ECS is a life critical 
requirement for aircraft and spacecraft.
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Physics? 
Operational Requirements?
Pilot Comfort?
Avionics?
Environment?
Signature?
Hostile?
Solar? 

SWAP-C: Size, Weight, Access, Power, Cost? 







Flight Envelope



Oxygen: “take it or make it”
Bottle: Limited supply, simple

Chemical: (e.g. Sodium Chlorate)
1 time use (10-20 minutes)

https://www.flightglobal.com/news/articles/f-22-
grounding-continues-as-oxygen-safety-probe-wide-358103/

Pressurize existing air: Common

OBOGS (Onboard Oxygen Generating System):
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https://theaviationist.com/2017/03/29/all-u-
s-fa-18-hornet-models-affected-by-oxygen-
deprivation-and-cabin-decompression-issues/

Valujet 592 Crash (NTSB)

Ben Mills

https://www.defensenews.com/air/2017/06/12/luke-air-
force-base-extends-cancellation-of-f-35-flight-operations/





Bleed Air

Compressor Combustion Turbine{ { {
Inlet Flow

Sanjay Acharya
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Bleed air is used for pressurization,
power production, de-icing, starting,
cooling, etc.

The price to pay is less mass flow rate
available as thrust.

Brayton Cycle



Case Study: TWA 800  (Boeing 747)

NTSB





Case St’: Boeing 737

By Konstantin von Wedelstaedt

Air conditioning Pnuematics
http://www.b737.org.uk

Huge success: 10000+ delivered over 50 years
Up to 200+ seats, twin engine, efficient
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Pressurization:

Failure Mode?  Loss of Pressurization

Helios 522 

Payne Stewart





The Future?

No bleed system

Traditional Bleed System
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