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FOREWORD

This document is one of a set of related documents. These documents comprehensively address the
"Introduction to Oxygen Equipment for Aircraft", and are referred to as slash (/) documents, rather than
chapters. The documents may be obtained as a set or individually. As the field of oxygen systems for
aircraft has evolved, it became cumbersome for one document to cover the full range of subject matter.
The reader who is seeking overall familiarity with oxygen systems for aircraft should read all of these
documents that combine to form a general reference to oxygen systems. The reader who is familiar with
oxygen systems for aircraft may want to obtain only the slash documents that pertain to topics that are
of specific interest.

The document set is written as an introductory level, suitable for anyone who would like to understand
the basics of oxygen systems in aircraft, and specifically for the engineer who has just recently been
assigned to aircraft oxygen systems. Many of these documents point the reader toward more detailed
treatments located in other SAE documents.

SAE Executive Standards Committee Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is
entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and
suggestions.
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recording, or otherwise, without the prior written permission of SAE. ™
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1. SCOPE:

Closed-cycle protective breathing apparatus, commonly referred to as rebreathers, or CCBA provide
trained aircrew members or ground personnel with eye and respiratory protection from toxic
atmospheres.

1.1 Purpose:

The purpose of AIR825/11 is to describe the static and dynamic characteristics of closed circuit
breathing apparatus. Considerable design consideration must be given to ensure conservation of, or
removal of, vital respiratory gases in closed cycle breathing apparatus. Descriptions and illustrations
are included that represent the basic flow paths of respiratory gases during operation. For more
specific information on certain topics, references are also cited in the text, where applicable.

1.2 Field of Application:

While the concept of closed circuit breathing apparatus applies to numerous industrial activities,
AIR825/11 was prepared with special interest in the aviation industry. Apparatus detailed in this
document are representative of those governed by FAA Technical Standard Order (TSO)-C116 and
AS8047, and which meet or exceed the minimum prescribed duration of 15 minutes. Appendix A
provides schematic representation of common types of TSO certified CCBA available today.

2. REFERENCES:
2.1 Applicable Documents:

The following publications may be helpful in providing additional sources of information should the
reader desire to do so. The latest issue of SAE publications shall apply. The applicable issue of
other publications shall be the issue in effect on the issue or revision date of this document. In the
event of a 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, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

AIR1133 Chemical Oxygen General Information
ARP4259 Metabolic Simulator Testing Systems for Aviation Breathing Equipment

AS8010 Aviators Breathing Oxygen Purity Standard

AS8031 Personal Protective Devices for Toxic and Irritating Atmospheres, Air Transport
Crew Member

AS8047 Performance Standard for Cabin Crew Portable Protective Breathing Equipment for

Use During Aircraft Emergencies
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2.1.2 FAR & FAA Publications: Available from Federal Aviation Administration, 800 Independence
Avenue, SW, Washington, DC 20591.

T3SO-C116 Crewmember Protective Breathing Equipment
2.2 Definitions:
REBREATHER: Common term for closed circuit breathing apparatus.
SCRUBBER: An apparatus for removing impurities, especially CO, from gases.
WORKLOAD: Reference to external work rates, defined as watts per unit body weight of the user.

HOODSHELL: Device that encompasses and protects users head, also may retain gases to be
rebreathed.

VISOR: Transparent section of the hoodshell.
TOXIC ATMOSPHERE: Atmosphere containing either irritating or lethal substances.
3. EQUIPMENT DESCRIPTION:

Rebreathers provide a means to remove the exhaled carbon dioxide, replace the oxygen content, hold
the exhaled breathing gas for the next breath and release excess volume. A stowage container is
typically provided which will allow immediate access to the device in an emergency. The components
that perform these functions are described below.

3.1 Carbon Dioxide (CO,) Absorption Cartridge:

A CO, absorption cartridge, sometimes referred to as a scrubber, normally contains either Lithium
Hydroxide (LiOH), Sodalime (NaOH & Ca(OH),), or potassium superoxide (KO,) as the active
ingredient. The reaction of these agents with CO, and water vapor (H,O) either generates the
necessary oxygen volume or removes sufficient CO, volume, or both. Some scrubbers in a
pendulum or loop type device are downstream in the breathing circuit, driven by the users exhaled
breath. Units may have passive scrubbers, where the scrubbing material lines the excess volume
accumulator and relies on diffusion to absorb CO,, or they may have an automatic system to
circulate exhaled gas through the scrubber, independent of the users breathing.

TSO-C116 states that the concentration of CO, at mouth/nose shall not exceed 4 percent at sea
level. CO5 concentration may increase to 5 percent at sea level for a period not to exceed 2 minutes.
These values are monitored during a performance evaluation prescribed in TSO-C116 for 15
minutes, under varying workloads. Appendix B lists common types of absorbing compounds, their
associated chemical properties, and transformations.
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