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Abstract: With the development of aircraft design toward more electricity, the development of electric environmen-
tal control system in more electric aircraft has received wide attention. This paper introduces the operation principle
of Boeing B787 electric environmental control system, and reviews the current research status on the architectural
design and trade—offs of electric environmental control system and the design of key components. It is proposed that
since the adoption of electric environmental control system design will aggravate the complexity of the aircraft, inte-
grated tools are needed to support the architectural design of electric environmental control system, and to develop
the agent modeling techniques that can replace CFD calculations to shorten the design cycle of key components.
This paper will provide a reference for the research and development of domestic electric environmental control sys-
tems.
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Fig.7 Best alternatives'®

1

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5
Source of air Ram air Engine bleed Ram air Ram air Ram air
Source of Heat Exchanger Ram air (fuselage) Engine bleed Water Fuel oil
Wing Ice Protection Electric Electric Compressor Eddy Current Electro Expulsive
Empennage Ice Protection Electric Electric Compressor Eddy Current Electro Expulsive
Engine inlet Ice protection Bleed-Air Bleed-Air Bleed-Air Bleed-Air Bleed-Air
Avionics cooling Ram Air Ram Air Water Fuel Qil
Power Distribution Electric AC Bus Electric AC Bus Hydraulic lines Pneumatic tubing Mechanical shaft
Power Storage Battery Battery Water Reservoir Fuel Tank Pressure Vessel
Pressurization 6000 8000 8000 7000 8000
Ducts Type Thermoset Composite Aluminum FRP CFRP Aluminum
Power generation Electric motor Engine driven generator Electric motor Electric motor Electric motor
Ozone & Particles reduction Filters Heating by engines Filters Filters Filters
Air Flow Regulation Adjustable compressors Valves Adjustable compressors | Adjustable compressors | Adjustable compressors
Ground Cooling APU APU Engines Battery APU
0,59 0,31 0,45 0,25 0,37
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