BSI N%2 72 WM 1b24bk9 0099577 2 mM |

UDC 629.7.048.4 : 661.937.071

BRITISH STANDARDS INSTITUTION
2 PARK STREET, LONDON WI1A 2BS

N. 2, March, 1972

INCORPORATED BY ROYAL CHARTER
Telephone: 01-629 9000
Telex: 266933

BRITISH STANDARD : AEROSPACE SERIES
SPECIFICATION FOR REQUIREMENTS FOR

CHEMICAL OXYGEN GENERATORS
FOR AIRCRAFT

FOREWORD

This British Standard has been prepared at the request of the Aerospace Industry to specify chemical oxygen supplies for

aircraft.

The use of chemically generated breathing oxygen is imminent in some British-operated civil aircraft, and its future use

for military aircraft is under consideration.

“'This standard specifies the construction, performance and test requirements for chemical oxygen generators, and details
the required purity of the oxygen gas to be delivered at the generator outlet.

This standard requires reference to the following British Standards:
British Standard N.100, General requirements for aircraft oxygen equipment.

British Standard 3G. 100 : Part 2 : Section 3. Generalrequirements for equipment in aircraft—environmental conditicns.

SPECIFICATION

1. SCOPE

This British Standard specifies the general requirements
for the construction, performance and testing of low
pressure oxygen generators, in which the source of oxygen
is a chlorate (sometimes referred to as ‘chlorate candles®).
The equipment may be used to provide breathing oxygen
for occasional use in civil and military applications*.

For systemrequirements, refer to British Standard N,100.

2. CONSTRUCTION

The generator shall consist of a core encased in a housing,
and shall be provided with a means of ignition of the core,
heat insulation, gas filtration, over-pressurization relief,
and connection to the remainder of the system.

The design of the generator assembly shall be such that
failure or malfunction shall not create a hazardous or
catastrophic condition by reason of its mode of failure,

2.1 Generator core

2.1.1 Composition. The core shall consist principally of a
mixture of alkali or alkali earth metal chlorate or per-
chlorate and a metallic fuel. Appropriate chemicals may
be added to the mixture to remove any gas contaminants

*The purity of oxygen specified is below that normally considered
acceptable for routine use.
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such as chlorine and carbon monoxide that may be
liberated with the oxygen, or fo reduce the temperature of
the oxygen produced at the take-off point. The inclusion of
an inorganic binder may also be necessary.

2,1.2 Formation. The core shall be formed geometrically or
chemically to provide the desired duration of the oxygen
generation. (As a guide, oxygen production can vary from
0.26 to 0.56 litres per minute per square centimetre of re-
acting surface depending on the chemical composition, e.g.
fuel percentage and density. Core reaction rate can vary
from 0.41 cm/min to 0.95 cm/min, Density of the cores of
present generators lie typically between 2.0 g/em3 and 2.6
glems.)

2.1.3 Ignition. The core, in association with the housing,
shall incorporate means to initiate and deliver oxygen in
accordance with the requirements specified in 3.1.1.

2.2 Generator housing, The core shall be encased in a suit-
able housing, incorporating the means for ignition, filtra-
tion and over-pressure relief, Ready visual means shall be
incorporated to indicate whether the core is intact and the
igniter is armed.

This generator shall be a replaceable unit in any system in
which it is fitted,
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The materials used in the construction of the generator
housing shall comply with the requirements of BS N.,100
especially regarding minimum spontaneous ignition tem-
peratures under appropriate oxygen pressures.

2.2.1 Igniter. The supply of sufficient heat to the core in
order to ignite the fuel and initiate the exothermic reaction
shall preferably be accomplished by one of the following
methods:

(1) Electrically, e.g. electric squib or embedded hot wire.

(2) Mechanically, e.g. percussion cap or phosphorus
disc capable of rotation against
the surface of the core.

The igniter shall be sealed into the generator housing and
means shall be provided for manual or automatic activa-
tion depending on the design and the specification re-
quirements,

2.2.2 Filter and insulator. An inorganic substance shall be
placed around the generator core to act as a filter to remove
traces of chloride smoke or mist that are produced in the
thermal decomposition of the core. This material may also
serve as the thermal insulator for the generator core.

NOTE. It may be that by judicious selection and placing of the filter
50 as to provide additional thermal insulation, less metallic fuel can
be used to achieve the desired performance. This filter may also be
used to alleviate mechanically the effects of vibration. The inorganic
material may also be used to hold a chemical to absorb traces of
chlorine and carbon monoxide.

2.2.3 Over-pressurization device. A. rupture disc or relief
valve shall be fitted in the housing to prevent over-pressur-
ization of the generator should the oxygen outlet tube
become blocked or any other malfunction occur during
operation which could create excessive pressure. The set-
ting of this device shall be between the normal pressure
within the housing and the proof strength of the housing,.
Provision shall be made for the vented oxygen to be
conducted to a safe discharge area.

2.2.4 Oxygen outlet. A suitable outlet shall be provided to
conduct the oxygen from the hot generator housing to the
distribution system.

Permanent means shall be provided to prevent ingress of
moisture or foreign matter to the housing.

2.2.5 Mounting support. A. mounting support shall be pro-
vided. Where the support is designed as a method of heat
dissipation, the heat dissipation characteristics shall be
declared.

2.3 Heat shield. Because the surface of a bare generator
housing can reach a temperature approaching 230 °C, it
may be necessary to provide a heat shield to prevent any
contact by personnel or combustible materials during
operation.

3. PERFORMANCE

3.1 Functional characteristics

3.1.1 Oxygen flow, Initiation, rate and duration. The time
to reach full oxygen flow, the flow rate, and duration shall
be specified in the procurement requirement,.
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At all times after 2 seconds subsequent to initiation, the

flow rate:

(1) shall not at any time be less than 95 % of the
declared nominal value when averaged over any 15
seconds;

(2) shall not at any instant be less than 80 % of the
declared nominal value,

The flow duration of the generator shall not be less than
the declared value.

3.2 Oxygen purity. The oxygen delivered to the generator
outlet tube shall be free from nauscous or objectionable
odour and smoke, and shall not contain moisture, im-
purities or particles in excess of the following values.

3.2.1 Total solids. Total solids shall not exceed 1.0 g/m3
of oxygen,

3.2.2 Water vapour. Water shall not exceed 10.0 g/ms3,
calculated to conditions of 21 °C and 101.3 kN/m? (760
mmHg),

3.2.3 Chlorine. Chlorine contamination shall average 0.2
p.p.m volume, except that during the first 2 seconds after
initiation 5.0 p.p.m is acceptable.

3.2.4 Carbon monoxide. Carbon monoxide content shall
not exceed 15 p.p.m by volume,

3.2.5 Carbon dioxide. Carbon dioxide content shall not
exceed 5000 p.p.m. by volume.

3.2.6 Total impurities. Total impurities, excluding mois-
ture shall not exceed 1 9; by volume, This volume may
contain traces of gases other than those listed above,
provided that their presence does not constitute a
physiological hazard.

3.2,7 Solid particles, Solid particles shall not exceed
100 pm in any dimension.

3.2.8 Fibres. Fibres shall not exceed 40 pm by 600 pm.

NOTE. The purity defined above is acceptable physiologically, but is
less stringent than that stated in D.I.R, 2046, Special precautions
may be necessary to ensure that the increased water vapour and
solids content permitted will not have any adverse effect on the
aircraft system.

3.3 Gas temperature, The temperature of the gaseous
oxygen delivered to the oxygen tube at the outlet of the
generator shall be declared, For gas temperatures at the
mask, refer to BS N.100, A.4.5*.

3.4 Generator pressure. The manufacturer shall declare
the maximum design pressure at the outlet from the
generator,

3.5 Generator housing temperature. The maximum
temperature of the generator housing, except at the
oxygen outlet, shall not exceed 230 °C when free of its
mounting,

*In course of preparation.
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