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1. SCOPE 

This SAE Aerospace Recommended Practice (ARP) discusses design philosophy, system and equipment requirements, 
installation environment and design considerations for military and commercial aircraft systems within the Air Transport 
Association (ATA) ATA 100 specification, Chapter 36, Pneumatic. This ATA system/chapter covers equipment used to 
deliver compressed air from a power source to connecting points for other systems such as air conditioning, 
pressurization, ice protection, cross-engine starting, air turbine motors, air driven  hydraulic pumps, on board oxygen 
generating systems (OBOGS), on board inert gas generating systems (OBIGGS), and other pneumatic demands. 

The engine bleed air system includes components for preconditioning the compressed air (temperature, pressure or flow 
regulation), ducting to distribute high or low pressure air to the using systems, and sensors/instruments to indicate 
temperature and pressure levels within the system. 

The engine bleed air system may interface with the following Air Transport Association (ATA) 100 systems: 

Chapter 21 - Air Conditioning  

Chapter 29 - Hydraulic Power  

Chapter 30 - Ice and Rain Protection  

Chapter 34 - Navigation (Indication Systems/Probe Aspiration)  

Chapter 36 - Pneumatics  

Chapter 38 - Water/Waste 

Chapter 49 - Airborne Auxiliary Power  

Chapter 73 - Engine Fuel & Control  

Chapter 75 - Engine Air  

Chapter 78 - Engine Exhaust  

Chapter 80 - Engine Starting 

The interface with these systems/chapters is at the inlet of the shutoff/control valve of each associated system. This 
boundary definition aligns with that in the ATA 100 specification. 

This document also applies to military aircraft. The system functions and interface with other systems are basically the 
same as commercial aircraft systems. However, military engine bleed air systems often interface with additional systems 
such as anti-G suit, gun gas purge, and canopy seal. 

The primary emphasis of this document is on systems which use the aircraft engine as the source of the pneumatic 
supply. Alternate supply systems are discussed in Section 7. 

1.1 Purpose 

The purpose of this document is to provide guidelines and recommended practices for analysis, design, and installation of 
aircraft engine bleed air systems. 
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2. REFERENCES 

2.1 Applicable Documents 

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications 
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the 
event of conflict between the text of this document and references cited herein, the text of this document takes 
precedence. Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption 
has been obtained. 

2.1.1 SAE Publications 

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA 
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.  

ARP699 High Temperature Pneumatic Duct Systems for Aircraft 

ARP986 Guide for Qualification Testing of Aircraft Air Valves 

AIR1266 Fault Isolation in Environmental Control Systems of Commercial Transports 

AIR1826 Acoustical Considerations for Aircraft Environmental Control System Design 

ARP4418 Procedure for Sampling and Measurement of Engine and APU Generated Contaminants in Bleed Air 
Supplies from Aircraft Engines 

2.1.2 Military Publications 

Copies of these documents are available online at http://quicksearch.dla.mil. 

MIL-STD-810 Department of Defense Test Method Standard for Environmental Engineering Considerations and 
Laboratory Tests 

MS33740 Nipple, Pneumatic Starting, 3 Inch ID 

JSSG-2009 Joint Services Specification Guide, Air Vehicle Subsystems 

2.1.3 FAA Publications 

Available from Federal Aviation Administration, 800 Independence Avenue, SW, Washington, DC 20591, Tel: 866-835-
5322, www.faa.gov. 

Federal Aviation Regulations, Title 14 of the US Code of Federal Regulations Part 25 Airworthiness Standards:  Transport 
Category Airplanes (14CFR25) 

Federal Aviation Regulations, Title 14 of the US Code of Federal Regulations Part 121 Certification and Operations:  
Domestic, Flag and Supplemental Air Carriers and Commercial Operators of Large Aircraft (14CFR121) 

Federal Aviation Regulations, Title 14 of the US Code of Federal Regulations Part 23 Airworthiness Standards:  Normal, 
Utility, Acrobatic, and Commuter Category Airplanes (14CFR23) 
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2.1.4 ATA Publications 

Available from Airlines for America (A4A), 1301 Pennsylvania Avenue, NW, Suite 1100, Washington, DC 20004, Tel: 202-
626-4000, www.airlines.org. 

Air Transport Association of America, Specification No. 100 - Specification for Manufacturers Technical Data 

Air Transport Association of America, Airline Industry Standard:  World Airlines Technical Operations Glossary (WATOG) 
- 8th Edition 

Air Transport Association of America, Maintenance Steering Group (MSG-3) 

2.1.5 RTCA Publications 

Available from RTCA, Inc., 1150 18th Street, NW, Suite 910, Washington, DC 20036, Tel: 202-833-9339, www.rtca.org. 

RTCA/DO-160  Environmental Conditions and Test Procedures for Airborne Equipment 

2.1.6 ARINC Publications 

Available from ARINC, 2551 Riva Road, Annapolis, MD 21401-7435, Tel: 410-266-4000, www.arinc.com. 

ARINC 604-1 Guidance for Design and Use of Built In Test Equipment:  

2.1.7 ISO Publications 

Available from American National Standards Institute, 25 West 43rd Street, 4th Floor, New York, NY 10036, Tel: 212-642-
4900, www.ansi.org.  

or if using the Switzerland address:  

Available from International Organization for Standardization, ISO Central Secretariat, 1, ch. de la Voie-Creuse, CP 56, 
CH-1211 Geneva 20, Switzerland, Tel: +41 22 749 01 11, www.iso.org. 

ISO 2026  Aircraft Connections for Starting Engines by Air 

2.1.8 European Aviation Safety Agency Publications 

Available from European Aviation Safety Agency, Postfach 10 12 53, D-50452 Cologne, Germany, Tel: +49-221-8999-
000, www.easa.eu.int. 

CS-23 Certification Specifications for Normal, Utility, Aerobatic and Commuter Aeroplanes, European 
Regulations 

CS-25 Certification Specifications for Large Aeroplanes, European Regulations 

2.1.9 Other Publications 

NATO Standardization Agreements (STANAG), STANAG 3372 Pneumatic Starting Nipple 
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2.2 Related Publications 

The following publications are provided for information purposes only and are not a required part of this SAE Aerospace 
Technical Report.  

2.2.1 SAE Publications 

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA 
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.  

AIR1539 Environmental Control System Contamination 

2.2.2 FAA Publications 

Available from Federal Aviation Administration, 800 Independence Avenue, SW, Washington, DC 20591, Tel: 866-835-
5322, www.faa.gov. 

Code of Federal Regulation, Title 29, Part 1910 Occupational Safety and Health Standards, Section 1910.1000 Air 
Contaminants 

2.2.3 Other Publications 

ACGIH TLVs and BEIs, Latest edition, ACGIH 1330 Kemper Meadow Drive, Cincinnati, OH 45240-1634, www.acgih.org. 

3. DESIGN PHILOSOPHY 

3.1 Regulations 

The engine bleed air system shall comply with airworthiness requirements, the scope of which would be defined in the 
aircraft specification.  Design will also be regulated by the aircraft specification.  In the event of conflict, the most stringent 
requirements shall prevail. 

3.1.1 Civil Regulations 

Regulatory bodies include the United States Federal Aviation Administration (FAA) and the European Aviation Safety 
Agency (EASA).  The FAA regulates the design of transport category aircraft in 14 CFR25. EASA regulates design in 
CS-25, which represents the combined requirements of the Airworthiness Authorities of the participating European 
nations. Typical requirements include, but are not limited, to the following paragraphs of 14 CFR25 and CS-25: 

23.1111 Turbine Engine Bleed Air System 

25.831 Ventilation  

25.856 Thermal/Acoustic insulation materials  

25.863 Flammable fluid fire protection  

25.867 Fire protection:  other components  

25.903 Engines  

25.1103 Induction system ducts and air duct systems  

25.1163 Powerplant accessories  

25.1181 Designated fire zones; regions included  
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25.1301 Function and installation  

25.1309 Equipment, systems and installations  

25.1322 Warning, caution and advisory lights  

25.1438 Pressurization and pneumatic systems  

25.1461 Equipment containing high energy rotors  

CS25.1438 Pressurisation and Low Pressure Pneumatic Systems 

SFAR 88 Fuel Tank System Fault Tolerance Evaluation Requirements 

Operating rules based on FAA or EASA regulations are applied individually by the nation of registry. Adequate provision 
should be made in systems design to ensure that it is possible for the aircraft operators to meet their relevant 
requirements. These requirements are established by regulations such as 14CFR121. Regulatory agencies may impose 
special conditions on the design. These conditions will be issued with full authority of the regulatory agency, and 
compliance is mandatory. The existence and interpretation of such special conditions should be established at the outset 
of the design. 

3.1.2 Military Regulations 

Requirements for military aircraft bleed air systems can be found in the following specifications: 

a. Air Force/Army/Navy/Marines: Bleed air systems requirements are derived for each individual aircraft through tailoring 
JSSG-2009. 

b. STANAG: Certain bleed air system provisions are the subject of NATO Standardization Agreements. 

3.2 Crew Workload 

Control policy will be decided by the flight compartment configuration and the operational role of the flight crew. The crew 
workload imposed by systems management is an increasingly important factor in systems design.  Account should also 
be taken of the capability of electronic displays and data processors to present relevant information only when it is needed 
to monitor system health and to facilitate maintenance troubleshooting. 

The objectives of system design should be to minimize crew actions in normal operation, crew intervention after a single 
failure, and crew indications not requiring corrective action. These objectives imply a fail-passive design approach and 
increased redundancy. 

3.3 Safety 

The high energy in engine bleed systems calls for special design and installation precautions. The effects of external 
leakage and bursting of components and ducts must be considered as well as internal control failures. The design shall 
meet the requirements of 14CFR25.1309 which addresses the acceptability of system failures and the requirement to 
provide adequate information to the flight crew.  Other safety considerations include the following: 

a. Engine bleed ports shall incorporate flow limiting devices if analysis shows that bleed duct failure will compromise the 
integrity of airframe hardware or the operational characteristic of the engine. 

b. Bleed shutoff provisions shall be located to minimize damage in the event of a duct rupture. 

c. Duct surface temperatures shall not exceed temperatures that would result in exceeding the thermal limits for nearby 
structure, wiring, and equipment. 
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