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CARBON MONOXIDE DETECTOR INSTRUMENTS

3.

3.1

3.1.1

3.1.2

3.2

3.3

3.3.1

3.3.2

3.3.3

PUR

POSE: To specify minimum requirements for carbon monoxide detector instruments for use in

aircraft, the operation of which may subject the instrument to the environmental conditions specified in
Paragraph 3.3. This standard is not intended to cover fire detectors.

SCO

used

PE: This Aeronautical Standard covers the basic type of carbon monoxide detector instrument
to determine toxic concentrations of carbon monoxide by the measurement of heat changes

through catalytic oxidation.

GEN

ERAL REQUIREMENTS:

Matgrial and Workmanship:

Materials: Materials shall be of a quality which experience ahd/or tests hgve demonstrated to be

suitable and dependable for use in aircraft instruments.

Wprkmanship: Workmanship shall be consistent with high grade aircraft instrument
m

hnufacturing practice.

Identification: The following information shall be-legibly and permanently marked on the instrument

or aftached thereto:

(@)
(b)
(c)
(d)
()
(f)

Name of instrument (Carbon Manoxide Detector)
SAE Aeronautical Standard AS412A

Manufacturer’s part number.

Manufacturer’s serial number of date of manufacture
Manufacturer’s nametand/or trademark

Rating

Envifonmental Conditions: The following conditions have been established gs design requirements

only] Tests shallbe'conducted as specified in Sections 5, 6, and 7.

Temperature: When installed in accordance with the instrument manufacturer’s instructions, the
nstrument shall function over the range of ambient temperature indicated ipn Column A below, and

shallnot be adversely affected by exposure to the temperatures shown in|Column B below.
Instrument Location A B

Heated Areas (Temp. controlled) -30t050C -65t0 /0C

Unheated Areas (Temp. uncontrolled) -55t070C -65t070C

Humidity: The instrument shall function and shall not be adversely affected when exposed to
any relative humidity in the range from 0 to 95 percent at a temperature of approximately 32 C.

Altitude: The instrument shall function and not be adversely affected when subjected to a
pressure and temperature range equivalent to -1000 feet to 40,000 feet standard altitude except
that the instrument temperature shall not be lower than -30 C.
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3.3.4 Vibration: When installed in accordance with the instrument manufacturer’s instructions, the
instruments shall function and shall not be adversely affected when subjected to vibrations of the
following characteristics:

Type of Instrument Mounting Cycles/Min Max. Double Maximum
Amplitude Acceleration

Airframe Structure Mounted 300 - 30,000 036 10g

Shock Mounted Panel or Shock .

Mounted Rack 300 - 3,000 .020 1.5¢

4. DETAIL REQUHRE

4.1

41.1

4.2

4.3

4.4

Design: Th
monoxide. It

contaminatia
by volume.

Sampling

e instrument shall consist of a means for testing air for contamination wit
shall include an alarm circuit or control circuit which will indicate-the pres
n when it reaches a concentration between .005 and .007 per ¢ént of car

Method: A means shall be incorporated in the design'ta direct the air sg

sensitive g

Indicating M

lement of the instrument in a positive manner.

bthod:  The instrument shall be capable of actuating both visual and aur

indicators.

Reliability:

False signals (including failure) in the instrument shall not result from var

attitude, fromp normal amounts of gasoline vapors and dust likely to accumulate in the

normal flight
voltage (+25

Power Varia

operations, from accelerations, encountered in flight or landing, or from v
per cent, -100 per cent of the(rated).

ions: All units shall properly function with +10 per cent -20 per cent var

voltage and/

5. TEST CONDIT

br +10 per cent variation in AC voltage and +5 per cent variation in frequg

IONS:

51

5.2

5.3

Atmospheric

Conditions?) * Unless otherwise specified, all tests required by this Aeron

Standard sh

and at an ambienttemperature of approximately 22 C. When tests are conducted wit
atmospheric|pressure or the temperature substantially different from these values, al

Il be eonducted at an atmospheric pressure of approximately 29.92 inch

h carbon
ence of
bon monoxide

mple to the

Al alarm

ations in flight
instrument in
Ariations in

ation in DC
BNCy.

autical
es of mercury

1

Ipwance shall

the

be made for the variation from the Specified conditions.

Vibration: (To minimize friction.) Unless otherwise specified, all tests for performance may be
conducted with the instrument subjected to a vibration of 0.002 to 0.005 inch double amplitude at a
frequency of 1500 to 2000 cycles per minute. The term double amplitude as used herein indicates
the total displacement from positive maximum to negative maximum.

Vibration Equipment: Vibration equipment shall be used which will provide frequencies and
amplitudes consistent with the requirements of Paragraph 3.3.4 with the following characteristics:
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Vibration equipment for airframe structure mounted instrum

such as to allow vibration to be applied along each of three mutually perpendicular axes of the test

specimen.

5.3.2 Circular Motion Vibration: Vibration equipment for shock mounted panel instruments shall be such

that a point on the instrument case will describe, in a plane 45° to the horizontal plane, a circle the

diameter of which is equal to the double amplitude specified.

5.4 Power Conditions:

Unless otherwise specified, all tests shall be conducted at a power

recommended

by the manufacturer.

5.5 Position: Unl
normal operat

5.6 Air Sample:
+0.0005 per c

6. INDIVIDUAL P

ess otherwise specified, all tests shall be conducted with the instrum@ent
ng position.

Unless otherwise specified, the air sample shall be air containing 0.0075
ent of carbon monoxide by volume.

FRFORMANCE REQUIREMENTS:  All instruments.aer components of s

subjected to wh

with this Aerongutical Standard, including the following requirements where applicable:

6.1 Response Tim
introduced, th¢

7. QUALIFICATIQ

atever tests the manufacturer deems necessary to.demonstrate specific

e: The instrument shall be tested so that, when an air sample per Parag
alarm circuit or control circuit shall be@nergized within a maximum of 5

N TESTS: As many instruments‘as deemed necessary to demonstrate

instruments wil
manufacturer’s

7.1 Stability: The

At the end of the first and twenty-fourth hour of operation a sample of air, per Paragrap

introduced into
at the and of th
run by more th

7.2 Suction Variati

comply with the requirements-ef-this section shall be tested in accordan
recommendations.

instrument shall be gperated continuously for twenty-four hours at room
the instrument and the time required for operation of the alarm circuit or
e twenty-fourth\hour shall not exceed that observed at the end of the firs

an 30 seconds and in no case shall it exceed the time specified in Parag

pbn:  The instrument shall be operated continuously by varying the suctio

below to 25 pe|

I cent-above the normal rated suction. At each of these values a sample

ents shall be

rating

mounted in its

per cent

ich shall be
compliance

aph 5.6 is
minutes.

that all
Ce with the

temperature.
h 5.6 shall be
control circuit
t hour of this

raph 6.1.

h from 25 per cent
of air, per

shall be introduced and the time required for operation of the alarm circ

it or control

Paragraph 5.6

circuit shall not differ from that observed under the normal response time test at normal rated suction,
by more than +30 seconds, and in no case shall it exceed the time specified in Paragraph 6.1.

7.3 Voltage Variati

ons:

specified in Paragraph 6.1.

The instrument shall be operated at any voltage within the range of Paragraph
4.4. The instrument shall then be tested with an air sample, per Paragraph 5.6, and the response time
shall not vary from that at the rated by more than £30 seconds, and in no case shall it exceed the time
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7.4 High Temperature: The instrument shall be exposed to a temperature of 60 C, and at this

7.5

7.6

7.7

7.8

temperature, the time of response shall not exceed that specified for room temperature by more
than 60 seconds, and in no case shall it exceed the time specified in Paragraph 6.1.

Low Temperature:

The instrument shall be exposed to a temperature of -65 C for a period of 48

hours, after which it shall be raised to a temperature of -55 C. After operating for thirty minutes at a
temperature of -55 C, the rate of response shall not exceed the time specified at room temperature
by more than 60 seconds, and in no case shall it exceed the time specified in Paragraph 6.1.

Humidity:
period of 1(

Altitude Effg
under thesq
sea level cq
instrument
tested with

Vibration:
frequencieg
exists any 1
may be con
Paragraph
3.3.4.

The instrun
or maximur
frequencieg
frequency r
determined

Airframe Stry
Shook Moun
Rack

hours, after which it shall meet the requirements of Paragraph 6.1.

ect:  Tests shall be conducted at an altitude pressure equivalentto 25,0
conditions the time of response shall not be increased by morferthan 60
nditions and in no case shall it exceed the time specified infParagraph 6

aragtraph 3.3.2 for a

DO feet and
seconds over
1. The

Shall then be placed in a pressure altitude equivalent t0.4@,000 feet and af that pressure

air. No false alarm shall result.

The instrument while operating normally shall be\subjected to vibrations
within the appropriate range specified in Paragraph 3.3.4 in order to det
atural frequencies of any parts that lie within-the specified range. The ar
venient value that does not exceed the maximum double amplitude sped
B.3.4 and such as not to exceed the maximum acceleration specified in H

ent shall then be subjected.to-wibration at the appropriate maximum dou

of all

brmine if there
nplitude used
ified in
aragraph

ble amplitude

h acceleration specified in‘\Paragraph 3.3.4 at each of the above determiped natural

for a period of three hours. If no natural frequencies occurred in the app
Ange, the frequencies and double amplitude for this endurance test shou
from the following table:

Cycles per Minute
3000

Double Amplitude
.036

cture Mounted
ed Panelor Shock Mounted

3000 .010

ropriate
d be

No damage shall be evident and the instrument shall meet the requirements of Section 6. During
this time no false alarm shall be given. The time required for a response to a sample while under
vibration, per Paragraph 5.6, shall not vary from that observed under normal conditions before the
vibration test by more than 60 seconds, and in no case more than the time specified in Paragraph

6.1.
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