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AS8027 has been reaffirmed to comply with the SAE Five-Year Review policy.

1. SCOPE:
1.1 Scope:

This SAE Aerospace Standard (AS) is intended to apply to those oxygen regulators which supply
gaseous oxygen at breathing pressures to meet physiological requirements of aircraft flight crew
members. It defines the minimum performance requirements and testing for aircraft demand
type breathing oxygen regulators.

1.2 Classification:
This document covers but is not limited to the following types and classes of regulators.
1.2.1 Types:
Type l: Remote mounted, panel or portable
Type ll:  Man mounted, not on mask
Type tll: Mask mounted, less valving

Type |V: Mask mounted, with integral valving
Type V: Other
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1.2.2 Classes:

Class A: Straight demand

Class B: Diluter demand

Class C: Straight demand, pressure breathing

Class D: Diluter demand, pressure breathing to 40 000 ft
Class E: Diluter demand, pressure breathing to 45 000 ft
Class F: Other
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1.2.3 Altitude: Any device covered by this document shall be identified as to the altitude limit to which
the device is rated, e.g., a Type IV, Class B, 40 000 ft (12 195 m) device is a mask mounted,
diluter demand regulator with integral valving which meets the requirements of this document to
40 000 ft.

2. REFERENCES:
2.1 Applicable Documents:

The following publications form a part of this specification to the extent specified herein. The
latest issue of SAE publications shall apply. The applicable issue of other publications shali 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, 400 Commonwealth Drive, Warrendale, PA
15096-0001.

AIR825 Oxygen Equipment for Aircraft
AS861 Minimum General Standards for Oxygen Systems
ARP1109 Dynamic Testing Systems for Oxygen Breathing Equipment
AlIR1176 Oxygen System and Component Cleaning and Packaging
AS8010  Aviator's Breathing Oxygen (ABO) Purity Standard
AS8026  Crew Member Oxygen Masks

2.2 FAR Publications:

Available from Federal Aviation Administration, 800 Independence Avenue, SW, Washington, DC
20591,

FAR Part 21 Certification Procedures for Products and Parts
FAR Part 25 Airworthiness Standards, Transport Category Aircraft

2.3 U.S. Government Publications:

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094.

MIL-O-27210 Oxygen, Aviator’s Breathing, Liquid and Gas
2.4 Abbreviations and Definitions:
lpm Liters per minute (dm® min™)
NTPD Normal temperature and pressure, dry (70 °F (21 °C), 760 mm Hg, pH; 0=0)

ATPD Ambient temperature and pressure, dry (70 °F (21 °C), ambient pressure, pH, 0=0)
g Acceleration of gravity 32 ft/s? (9.8 ms?)
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3. TECHNICAL REQUIREMENTS:
3.1 General Requirements:

3.1.1 Equipment is intended to be used with aviator's breathing oxygen (ABO). It shall be
constructed of materials which do not contaminate air or oxygen nor are adversely affected by
exposure to these gases. The materials of construction shall meet the flammability
requirements of the applicable portions of FAR 25.853.

3.1.2 Oxygen inlet ports shall have appropriate filtering to prevent the entrance of particulate matter
which may be hazardous to the user or which may impair the function of the device.

3.1.3 Inthe case of Class B, D, and E devices (diluter demand) an air inlet port shall be provided.
Construction of the port shall be such as to prevent the entrance of particles which may impair
the performance of the device.

3.1.4 A mode selector shall be provided for manually setting Class B, D, and E devices to either the
“NORMAL” or “100% OXYGEN?" position. The selector shall be detented and it shall not be
possible for normal shock and vibration encountered in usage, storage, or handling to change
the position of the selector.

3.1.5 An emergency pressure feature shall be optional on Class A and B devices and a requirement
on Class C, D, and E devices. Means shall be provided to select breathing oxygen at a positive
pressure at any altitude. The means to obtain this pressure shall be easily performed and shall
be detented. This feature is intended for smoke protection, face mask leakage testing, and for
oxygenation with pressure at those altitudes where the device does not ordinarily provide
oxygen at positive pressure.

3.1.6 Class B, D, and E (diluter demand) devices shall incorporate means to indicate when oxygen is
flowing to the device or when oxygen is not flowing to the device.

3.1.7 The inlet supply pressure range shall be shown on the device on the nameplate or other readily
visible location. For those devices with a supply hose as part of the assembly, the supply
pressure shall be measured at the inlet of the supply hose coupler.

3.1.8 For devices other than Type IV, an outlet relief valve shall be provided which relieves any
excess pressure build-up due to demand valve failure or rapid decompression.

3.2 Performance:
3.2.1  Proof Pressure:
3.2.1.1 Inlet Proof Pressure: The device shall meet all performance requirements after the inlet port

or the supply tube on those devices which have them, has been subjected to a pressure of
1.5 times the maximum rated operating pressure for 2 min.
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3.21.2

3.2.1.3

3.2.2

3.2.2.1

3.2.2.2

3.2.2.3
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3.23

Outlet Proof Pressure (Class A and B): The device shall meet all performance requirements
after the outlet port has been subjected to a negative pressure of 29 in of water (72 mbar)
and a positive pressure of 12 in of water (30 mbar), each for 2 min. Because of integral
exhalation valving, the Type IV device cannot be subjected to positive proof pressure.

Outlet Proof Pressure (Class C, D, and E): The device shall meet all performance
requirements after the outlet port has been subjected to a negative pressure of 29 in of water
(72 mbar) and a positive pressure of 24 in of water (60 mbar), each for 2 min. Because of
integral exhalation valving, the Type IV device cannot be subjected to positive proof pressure.

Leakage Requirements:

Inward Leakage (except Type 1V): With the supply port sealed, and the mode selector set on
“100%", the inward leakage through the regulator shall not exceed 0.1 Ipm-NTPD with a
negative pressure of 1 in of water (2.5 mbar) applied to the outlet port.

Inward Leakage (Type IV includes regulator/mask interface and valving): With the supply
port sealed and the mode selector set on “100%”, the total inward leakage through the
regulator shall not exceed 0.2 Ipm-NTPD with a negative pressure of 6 in of water (15 mbar)
applied to the outlet port.

Outward Leakage (except Type IV): With oxygen supply port sealed and the mode selector
set at both “NORMAL” and “100%”", the leakage through the regulator shall not exceed
0.1 Ipm-NTPD with positive pressure of 12 in of water (30 mbar) applied to the outlet port.

Outlet Leakage: With any pressure in the specified operating range applied to the oxygen
supply port, the leakage at the outlet port shall not exceed 0.01 Ipm-NTPD. Bleed flows
required to operate pilot type devices shall be excluded from this requirement.

Overall Leakage (external + internal): With the maximum, specified pressure applied to the
oxygen supply port, the overall leakage shall not exceed 0.01 Ipm-NTPD. Bleed flows
required to operate pilot type devices shall be excluded from this requirement.

Inspiratory Resistance (all classes): The device shall supply oxygen or an air-oxygen mixture at
not less than the specified outlet pressures shown in Table 1 at all altitudes and at any supply
pressure within the specified operating range with the mode selector in either the “NORMAL” or

the “100%" position.

TABLE 1 - Minimum Inspiratory Pressure

Fiow Rate Inches of Water (mbar)  Inches of Water (mbar)
Ipm-ATPD Type 1, I, Il Type IV
20 -.40 (-1.0) -1.0 (-2.5)
70 -.80 (-2.0) -2.3(-5.7)
100 -1.00 (-2.5) -3.5 (-8.7)
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