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1. SCOPE:

Oxygen system integration and performance precautions are in particularly dependent on applicable
sections of airworthiness requirements per FAR/JAR 25. In this document information will be provided
on common principles and good practices regarding design criteria, installation, manufacturing, safety
aspects and system handling during maintenance and inspection.

2. REFERENCES:

2.1 Applicable Dpcuments:

The following publications form a part of this document to the extent specified hereip. The latest
issue of SAE|publications shall apply. The applicable issue of other publications shdll 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, supgersedes applicable laws and regulations unless-a.specific exemption has been
obtained.

2.1.1 SAE Publidations: Available from SAE, 400 Commofwealth Drive, Warrendale, PA 15096-0001.

AIR825/13 Guide for Evaluating Combustion-Hazards in Aircraft Oxygen Systems
AS861 Minimum General Standards for Oxygen Systems
AIR1059 Transfilling and Maintenance’ of Oxygen Cylinders
AIR1176 Oxygen System and Component Cleaning, Packaging
AIR1390 Convenient Locationof'‘Oxygen Masks for Both the Crew and Pasgengers of
Aircraft

AIR1398 Testing of Oxygen*Equipment

ARP1532 Oxygen System Installation and Fabrication
AS8010 Aviator's Breathing Oxygen Purity Standard

2.1.2 FAR Publigations: .Available from Federal Aviation Administration, 800 Independence Avenue,
SW, Washington;, DC 20591.

FAR/JAR 25" Airworthiness Requirements
FAR 23

2.1.3 CGA Publications: Available from Compressed Gas Association, 4221 Walney Road, 5th Floor,
Chantilly, VA 20151-2823.

CGA No. 540 CGA Pamphlet V — I, American National, Canadian and Compressed Gas
Association Standard for Compressed Gas Cylinder
Cylinder Valve Outlet Connection for Oxygen
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2.1.4 U.S. Government Publications: Available from DODSSP, Subscription Services Desk, Building 4D,

700 Robbins Avenue, Philadelphia, PA 19111-5094.

AFGS-87226A U.S. Air Force Guide Specification for Oxygen Systems, Aircraft, General

Specification for
MIL-STD-464

2.1.5 RTCA Pubk v
Washington, DC 20036.

oo aon 0 A 40 (  onnoae
o B -

RTCA/DO-{160D Environmental Conditions and Test Procedures for Airborne E
2.2 Definitions:

SYSTEM INTEGRATION AND PERFORMANCE PRECAUTIONS: Measures to be
system design, manufacturing, installation, handling, maintenance and inspection g
performancelis in compliancewith applicable airworthiness.fequirements.

3. DESIGN OBJBCTIVES:

Oxygen systems shall comply with regulations, spec¢ifications and recommendations a
whole system ¢r subsystems and components.

Performance t¢ be provided shall meet particular airworthiness requirements of FAR/
1453.

Environmental|conditions such as:

- Temperature
- Altitude/pressgure
- Humidity
- Rain-condengation

- Mechanical \ibration

lite 1020,

Fquipment

considered by
ensure system

s applicable to a

AR 25.1439 -

- Shocks

- Constant acceleration

- Fungus

- Pollution

- Explosive environment

- Magnetic effect

- Hermeticity

- Hazardous elements

- Susceptibility to high, radiation and conduction frequencies
- Lightning strike protection
- Fire

- Sand and dust
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3. (Continued):

4.

41

4.2

4.3 Support for

4.3.1

shall to be taken into account to ensure safe system function under any foreseeable operational

condition. Where necessary, redundancies shall be incorporated to satisfy the requirements of an
emergency system. For immediate availability and use, a system should be equipped with its own
control and indication devices.

Dependencies and interfaces to other aircraft systems should be minimized to avoid undesirable

impacts on system-funetion:

In designated g¢ngine burst areas practical design measures should be taken to minim
of good engine

GENERAL INS
Location of O

Oxygen disp
recommendd

Number and

The number
Enough spaq

On tubings o
flared and fl4

The oxygen §
All fittings my

of oxygen ins
installed dire

ering judgment, the risk of system damage due to non-contained engir
TALLATION PRINCIPLES:

ispensing Equipment:

tions of AIR1390 and FAR/JAR 25.1447.
Type of Fittings - Locations:

pf fittings should be kept to a minimum. Their location should allow eag
e must be provided to torque the fittings tight.

f a gaseous system onlyone connection type shall be used. Combinati

system must be leak tested after final installation.

st be located such that any escaping oxygen will not lead to appreciab
ide electronic racks or compartments. The fittings of the oxygen syster
ctly adjacent to fittings of fuel, oil or hydraulic systems.

reless fitting ends within a specifically defined system must be avoided.

ze, on the basis
e rotor debris.

bnsing equipment shall be located within easy:reach of the users according to

y inspection.

on between

le accumulation
n should not be

xygen Lines:

Rigid Tubes: Oxygen lines must be supported by clamps that prevent excessive line movement

during aircraft flight and shall have adequate protection against chafing. Vibration isolator clamps
are recommended where vibration is considered excessive to prevent lines from cracking or
fracturing. Isolators minimize fatigue or fracture to oxygen lines from forces of flight. Ensure
adequate space is provided to prevent lines touching aircraft structure or components. Supporting
of oxygen lines on aircraft parts that are dislocated during maintenance actions shall be avoided.
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43.2

4.4

4.5

4.6

Flexible Hose: Careful installation is most important to obtain long life from a flexible hose.
Therefore, the location of supports shall ensure that:

hose duri

Motion a

Proximity to

Oxygen lines
combustible
shall be abo

Accordingly

oil and hydra
it is not poss
covered by a
pressure spr

Proximity to
There shoulg
between oxy
minimum cle
by assuming

Particular att
distance sho

Proximity of

ng tube elongation.

No reciprocal contact between flexible hoses should occur.
An uncontrolled oscillation of the flexible hoses can not occur.

[reye—kekee—pleee—m—ene—pb&m.—
- Care sholild be taken not to twist the hose while tightening.

Combustibles:

and supply components shall not be mounted below othgrlines or tan
fluids that could leak onto the oxygen tubing. In particular, no fuel, oil o
e or adjacent to any oxygen tube fitting(s) or compdénent.

arts of an oxygen system should be above and at least 150 mm (6 in)
lic systems or areas where leakage of combustibles can collect. If, for
ble to maintain the above mentioned minimum clearance, then the oxy
protective sleeve. Deflector plates should also be used to keep liquids|
hy) away from oxygen lines, fittings @nd equipment.

Moving Aircraft Parts:
be at least a 50 mm (2 in)-clearance at maximum point of movement ¢
jen plumbing and equipment components and any moving aircraft part
Arance is not achievable, the oxygen line must be shielded against meg
the worst load factors for the shield.

ention shouldbe paid to clearance to primary flight and engine controlg
Lld not be less than 12 in.

Plumbing to Electrical Wiring:

On the bends of the flexible hose no clamps will be used, preventing the movement of the flexible

ks that contain
" hydraulic fitting

away from fuel,
design reasons,
gen line shall be
(including high

br deflection
s. If this
hanical damage

where the

When possible a 150 mm (6 in) clearance should exist. When this is not possible or practical a
50 mm (2 in) minimum is acceptable provided that the electrical wiring or wire bundles are rigidly

supported by conduit and/or closely spaced clamps or clips. When less than 50 mm (2 in) separation
is necessary wires or wire bundles and electrical components must have additional insulation and be
so supported that they cannot deflect closer than 13 mm (1/2 in) from the oxygen components. As an
additional protection the appropriate area of the oxygen line may be isolated by a retractable hose
guard of non-corrosive material.

Further, oxygen tubes and tube fittings shall not be closer than 50 mm (2 in) without insulation to any
electrical components such as relays that may be a fire source. Consider that if a fire did begin at the
electrical component it may burn through the oxygen tube or fitting and the fire could be intensified
by the addition of oxygen pressure and burning metal. A minor fire could become catastrophic.
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4.7

4.8

4.9

4.10

4.1

Design Precautions:

Reducing valve(s) should be installed as close as practicable to high pressure oxygen cylinder to
minimize the amount of high pressure line installation.

Oxygen cylinder(s) and lines shall be protected against high temperatures and shall not be installed
in designated fire zones. The support(s) of the oxygen cylinder shall be designed to withstand the
flight, landing and crash loads.

The installatipn of the oxygen cylinder, equipment and tubing shall be such that déformation of the
fuselage in chse of a landing with retracted nose landing gear or cargo shifting"during crash landing
will not caus¢ rupture and escape of oxygen.

Flexible connections specifically designed for oxygen system shall be provided between all points
having relatiye or differential motion.

Use of Dissirilar Materials:
The use of dissimilar materials must be avoided to prevent.corrosion due to electric potentials. If this
cannot be avpided the surfaces must be protected appropriately. Application of varrish or paint
inside of oxygen equipment and lines shall be excluded.
Conduction qf Electric Current:

All elements must be designed for the same current. This must especially be verifiefl at the fittings.
Reverse Elegtric Currents:

Reverse currents on oxygenplumbing and equipment shall not occur.

The system must be checked for absence of reverse currents with all adjacent systems switched on.

Electrical Bonding:

All conductive_ cemponents of the system must be protected against the effects of grounded
electrostatic charge. The electrical resistance between the discharge mounting bases and the
aircraft structure shall be for:

- Stainless Steel Components: 100 mQ
- Aluminum Alloy: 10 mQ

Electrical and non-electrical components shall be individually bonded to the structure either directly
or through the pipe system using bonding leads. The use of vibration isolators may mean that
bonding leads are needed at various mounting locations.

The system shall be bonded to the aircraft structure either through its attachments or by separate
bonding leads.
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5. MANUFACTUH

4.12 Tubing Markin

gs:

All plumbing (hose and tube assembly) shall have markings indicating "Breathing Oxygen," flow
direction, and function such as "VENT," "FILL," "SUPPLY," etc.

4.13 Tubing Elong

ation:

Tubing elongation caused by thermal impact and/or fuselage movement shall be compensated by

mant_flavabla clamanae or fl ibhla haca

tubing arrange

Requirements
fabrication, tes

SAFETY REQ

It is important fo instruct the personnel charged with manufacture, installation, mainte

actions on oxy
precautions to

Oxygen itself W
concentration
(e.g., presencs
due to air enrid

Also particles {
sufficient force
a possible steq

For these reas

Fabrication, p3
system compo

P\ vai
CTITCTTG TTOATOTC  OUTIAT TS UT ITCATOTC TTOS T

RING STANDARDS:

Of AS861 shall be applied as far as necessary to define details’for the
ling and packaging of oxygen breathing equipment. Referalso to ARP

UJIREMENTS:

jen system components about the danger, which such systems repres
be taken.

ill not burn, but it is the element whi¢h supports combustion. An increa
or partial pressure) in the air accelerates combustion. Under certain cir
of hydrocarbon vapors, greaseJetc.) self-combustion or even explosiq
hed with oxygen.

ransported by high speed sonic oxygen flow through tubing or valves ¢
that they reach theirautoignition temperature, followed by a perforatio
by step fire propagation to other oxygen equipment or structure.

pNs it is essential to observe the following precautions:

cking;, testing, installation, inspection, servicing, maintenance and repg
nents-shall be done only by trained and qualified personnel using apprg

jesign,
532.

hance or control
ent and the

se in oxygen
cumstances
ns can occur

an impact with

h of the wall and

ir of oxygen
ved procedures.

Ensure that proper cleaning of components has been followed prior to installation.

All components should be capped and/or bagged and marked as suitable cleaned for oxygen service
prior to any aircraft installation of oxygen equipment.

All tubing and system components shall be bonded if necessary in accordance with MIL-STD-464.

It shall be avoided to use routings where the flow direction will sharply turn around.

Use of asbestos is forbidden.
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6. (Continued):
Cadmium plating shall not be used in contact with oxygen.
Use of titanium is prohibited in any component surface in contact with oxygen.

The working area must be isolated from oil, grease, paper, lint particles and other contaminants. It
should be sufficiently ventilated and lighted.

The specific cquntries safety regulations for workers, laid down for oxygen, must be@pbserved.

Particular guidance for safe designs, operations and maintenance on aircraft'oxygen pystems is
provided in AIR825/13.

7. HANDLING INSTRUCTIONS:
7.1 General Equ|pment Handling:

All oxygen equipment should be handled with care. Mostiexygen components are of an intricate
nature and all require cleanliness for proper operation, therefore, they should be kegt in their original
containers ol be provided with a proper protective covering until ready for installatiop in the aircraft.
This is also rlecessary when any of the items fropr-an aircraft are removed for servige or overhaul. It
is recommenided that all products be obtained-from properly qualified equipment mgnufacturers or
representativies and that service and overhaul operations on such equipment be pefformed only by
the original mpanufacturer or an agency authorized by the original manufacturer.

7.2 Pre-Installatipn Cleaning:

All components such as pressure regulators, reducer valves, check valves, in-line valves, indicators,
and masks designated for exygen use and obtained from properly qualified manufacjurers and repair
stations, sholild be produced or serviced with special care to ensure cleanliness angd components
free of any contamination. Therefore, no cleaning is required prior to installation; however, the
person makir{vg the installation should have clean hands, clothing, and tools and shquld use care so

as to preven{ intfoducing contamination.
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7.2 (Continued):

7.3

Plumbing lines, connections and fittings designated for use in oxygen service or removed with the
intention of re-installation in oxygen systems should be cleaned in accordance with the following
suggested practices:

- Conduct cleaning operations only in an area where there is no close association with
ions such as grease, Iubrlcants asphalt or any other combustlble

contaminati
- Each line o
solvent mu
examined
- Care shoul
and dry an
- Visual insp
contaminat

Immediately,
caps. Plugs ¢
ensured that
taped becaug
anywhere ne|
greases, dus|
the line is fin
the system d

Oxygen Mas

Masks may k
manufacture
and exhalatid
should be tes
requirements

for contamination if the solvent is continually used for oxygen equipimier]

t be fresh, not having been used for any other purpose, and should B¢
d be taken to ensure that the interior of the tubing and fittings.are thoro
i that handling does not introduce additional contamination;
ction should be conducted to ascertain that lines and fittings are comy
on.

cleaned lines and fittings should be covered with'clean protective bagg
r caps used shall be of dry and clean metal or:a clean non-shredding A
these parts will be used on oxygen systems:enly. Ends of lines or fittin
be a residue is left when tape is removed. Lines or fittings should not be
ar machinery or other equipment where\they might become contamina
t or water. Protective covers such ag packaging and plugs should not b
plly installed, and mechanics must\be careful that hands and tools do n
uring installation.

KS:

e cleaned by being:thoroughly washed with cleaning solvents recomm
s in the manuals.\Care must be exercised to ascertain that the valving
n, is properlytcleaned and not damaged during the cleaning process.

ted by a qualified manufacturer or repair station to manufacturer's ove

after the cleg
parts being
equipment to

ing process. Cleaning may necessitate the disassembly of the valves
eaned separately Manufacturers or approved repalr stations should h

cleaner. Any
e periodically

t cleaning.
ughly cleaned

letely free of

, plugs, and
\V/C, it should be
hs should not be
placed or stored
ted from oils,

e removed until
ot contaminate

ended by
both inhalation

The masks

rhaul manual

to determine that the valving mechanisms are not sticky and that they function properly

hnd each valve's
hve proper

n and exhalation

valves. Many oxygen masks in general aV|at|on useare of the inexpensive, dlsposable type. These
are not designed to be serviced but are discarded after being used or when they are damaged or
contaminated.
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7.4 Oxygen Cylinders:

8. MAINTENANGE AND INSPECTION METHODS:

8.1

The cylinders used in general aviation are high pressure type cylinders (1800 to 2000 psi) and they

must be handled with extreme care because of these high pressures.

Requirements for inspection differ with each type of cylinder. Oxygen cylinders when handled should
be protected from abuse, scratches, dentlng hlgh temperature and high pressure condition; cylinder

valves, in pa ;
be taken to gvoid the reduction of oxygen cylinder pressure below 50 psi before-réc
will help previent contamination of the cylinder from moisture. Protective thread'cove
removed unt{l the cylinder is installed in the airplane.

Oxygen System Maintenance:

As previously noted, all components should be retained in.original packaging with p
plugs until immediately prior to use or installation in the aircraft. No lubricants, exce
are approved for oxygen use, should be used in makingsconnections or in lubricatin
connections.

Care must be¢ taken to keep excessive lubrication from being used as it oozes into t
of the tubingfand components and is internalin areas that see oxygen service. This
common problem on past aircraft oxygen equipment maintenance and has caused 1
destruction of aircraft.

Care should pe taken to protect.afllines and fittings from any unnecessary abuse or
installation. Uow pressure aluminum alloy plumbing lines are likely to become dama
installation and location sheuld be so accomplished as to prevent oxygen equipmen
from subjectipn to vibration, abrasion, or damage during other maintenance operati

ore. Care should
harging, as this
rs should not be

roper protective
bt those which
j threaded

he internal parts
has been a
ires and

scratches during
ged; therefore,
t or plumbing
bns. Temporary
nt movement

All oxygen s

p and leakage.

Leak testing can be accompllshed by mtroducmg the oxygen pressure |nto the system and
examining connections by the use of a leak detector solution specifically approved for oxygen
service. Before any oxygen system component is removed or any connection is loosened, oxygen

system pressure should first be dissipated, after first shutting off the cylinder valve.
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