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2.1 Basic Tyoes: Definition of

g standards approved and practices recommended, are advisory only. Their
to adhere to any SAE standard or recommended practice, and no comm

ating and approving technical reports, the Board and its Committees will not investigate or consider

)

TYPES (RECIPROCATING ENGINE POWERED ATRCRAFT) Revised 1-15-61

PURPOSE: To specify minimum requirements for powerplant fire detection instru-
ments primarily for use in reciprocating engine powered civil transport aircraft,
the operation of which may subject the instrument to environmental conditions
specified in Paragraph 3.3.

SCOPE: This Aeronautical Standard covers the following basic types of fire

detection instruments, or combinations thereof, intended for use in vrotecting
aircraft powerplant installation, auxiliary powerplants, combustion heaters and
other instpllations where fuel, oil or similar fires may occur,

Type I Thermal - Fixed Termerature, an instrument which will jactuate an alarm
signal when exposed to any temperature above a definite pre-established level,

Type II [hermal - Rate of Rise, an instrument which will actua?e an alarm
signal when exposed to any rate of temperature change above a [definite pre-
established level.

Type III | Flame - Contact, an instrument which will actuate an alarm signal
when exposed to physical contact with(flame,

GENERAL REQUIREMENTS:

Faterialg and Workmanshio:

3.1.1 Materiadls: Materials shall be of a quality which experiencd and/or tests have

“All technical reports, in”

demonsfrated to be suitable and dependable for use in aircrdft instruments.

3.1.2 Workmariship: Workmanship shall be consistent with high-grade aircraft instru-

irely voluntary. There is no agreer.

ides that:
tter. Prospective users of the report are respdnsible for protecting themselves against liability for infringement of patents.”

ment mgnufacturing practice,

3.2 Identifidation; The following information shall be legibly and permanently

ry or trade is ent
ded by any technical report. In formu

SAE Technical Board rules provi
patents which may apply to the subject ma

use by anyone engaged in indust

Section 8.3 of the
to conform to or be gui

marked Jr] thé instrument or attached thereto:

(a) Name of Instrument (Powerplant Fire Detector)

(b) SAE Aeronautical Standard AS LO1B

(¢) Manufacturer's Part Number

(d) Manufacturer's Serial Mumber or Date of Manufacture
(e) Manufacturer's Name and/or Trademark

(f) Type Number

(g) Alarm Temperature (Sensing element, where applicable)
(h) Rating (Electrical, Vacuum, etc.)

Environmental Conditions: The following conditions have been established as
minimum design requirements. Tests shall be conducted as specified in Sections
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3!3-2

3.3.3

3.3.4

Humiditx: i

Teggerature:

tions,

-2 -

When installed in accordance with the manufacturer's recommenda-

the instrument shall function over the range of ambient temperatures

shown in Column A below and shall not be adversely affected by exnosure to the
terperatures shown in Colurm B below:

Powerplant Compartments
Pressurized Areas
Nonpressurized or external

Instrument Location A - B

-5 to 100C
-65 to 70C
-65 to 70C

=30 to 100C
-30 to 50C
-55 to 70C

Areas

If instrumer
higher -than
and B, and

when exposed
termperature

Altitude:
instructiong
and temperaf

Ins

t 1s intended for use in compartments where maxirum melent is
100 C anpropriate special limits shall be selected for Column A
peleled by the manufacturer. »

he instrument shall function and shall not be adversgly affected
to any relative humidity in the range frém O to 95 percent at a
of approximately 70°C,

When installed in accordance with the instrument manufacturer's

, the instruments shall function from sea level up t¢ the altitudes
ures listed below. Altitude pressures are per NACA Heport 1235.

trument Location

Pows
Pres
Nony

The instrumg
in arbient g
tively.

Vibration:
instructiond
when subject

50,000"
15,000
50,000"

(80 C)
(50 C)
(20 C)

rplant Compartments
surized Areas
ressurized Areas

nt shall not beladversely affected following exposure to extremes

ressure of 50 jinches, and 3 inches, of mercury absolute, respec-

facturer's
rsely affected

When installed in accordance with the instrument man
s thetinstrument shall function and shall not be adv
edto” vibrations of the following characteristics:

Max, Double
Amplitude
~ Inches

Freauency
Cycles
Per Sec.

Maxirum
Acceleration

Airframe Structure Mounted

Shock~Mounted Panel
Powerplant Mounted

3.L

Radio Interference:

5-500
5-50
5-500

.050
.020
.100

10g
1.5g
20g

The instrument shall not be the source of objectionable

interference, under operating conditions at any frequencies used on aircraft,
either by radiation or feedback, in electronic equipment installed in the same

aircraft as the instrument.
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3.5 Magnetic Effect: The magnetic effect of the instrument shall not adversely
affect the operation of other instruments in the same aircraft.

3.6 Fire Hazard: The instrument shall be so designed to safeguard against hazards
to the aircraft in the event of malfunction of failure, and the maximum opera-
ting temperature of surfaces of any instrument component contacted by combusti-.
ble fuel or vapor shall not exceed 200C due to self-heating,. '

L. DETATIL REQUIREMENTS:

h,1 Indication Means: The instrument shall be capable of actuating visual and/or
aural alamimdicators.

L.2 Reliability: The instrument shall be of such design to withstand the mechanical
and thermal shocks and stresses incident to its use in airc¢raft{ False alarm
signals shall not be produced by the instrument as thecresult of variations in’
voltage to|be encountered during operation of the aircdraft, abnermal attitudes,
contaminating atmospheres, ambient light conditions,‘accelerati¢ns which could
be encountIred during flight, landing and take-off.

L.3 Integrity Test Means: The instrument shall be of such design tp orovide a means
for testinI the integrity of the instrument.dn flight.

L.L Calibration. Means: The instrument design shall be such that all calibration
means be provided with tamper-nroof seals.

L.L.1 Adjustible Detector Systems: Instruments which incorporate means for adjust-
ment shall be tested to prove compliance with this standard, particularly
paragraphs 7.2.1, 7.2.2, 7.2.3 and 7.12, throughout the range| of adjustability.

5. TEST CONDITIONS:

5.1 Atmospheri¢ Conditionst:- Unless otherwise specified, all tests frequired by this
Aeronautical Standard® shall be conducted at an atmospheric prepsure of anprox-
imately 29192 inches of mercury and at an ambient temperature of avproximately
25 C and at a relative humidity of not greater than 85 percent.| When tests are
conducted yith~the atmospheric pressure or the temperature substantially differ-
ent from these values, allowance shall be made for the variatiop from the speci-
fied conditions,

5.2 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 displace-
ment from positive maximum to negative maximum.

5.3 Vibration Equipment: Vibration equipment shall be used which will provide fre-
quencies and amplitudes consistent with the requirements of Section 3.3.L with
the following characteristics:
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Linear Yotion Vibration: Vibration equivment for airframe structure-mounted

or powerplant-mounted instrument components shall be such as to allow vibra-
tion to be applied along each of three mutually perpendicular axes of the test
specimen,

Circular Motion Vibration: Vibration equipment for shock mounted nanel instru-
ment component shall be such that a point on the instrument case will describe,
in a plane L5° to the horizontal plane, a circle the diameter of which is egqual

5.5

5.6

to the doub

5.4 Power Conditions:

le amplitude specified.

a power ratin

Test Position

3
>

recommended by the manufacturer,

¢t Unless otherwise specified, the instrument shall b

tested in its

Flame Tempera

normal operating position.

ture Measurerment and Flame Size: All flame terperatu

measured by u
couple bead s
the bead shal
into the flam
be as specifi
test article

the test arti

INDIVIDUAL PERFORMANCE REQUIREMENTS :

sing chromel-alumel thermocouples of 18{gauge wire.
hall be at the center of the flame and'the two wires
I be parallel and extend for a distance of 3 inches h
e, The nature and size of the flame and the method o
ed in Figures 2-1, 2-2, 2-3 and.2=L. The thermncounl
5hall be the same distance from the burner face. to a
cle is exposed to the temperature measured.

AX1 instruments or comnonents

be subjected t
that productio

.following requ

6.1 Sensitivity a

o whatever tests the manufacturer deems necessary to
h articles comply with this Aeronautical Standard inc
irements where applicable,

nd Calibration:’ The sensor shall be tested as specif

graph 7.1, or
and calibrati

in an equivalent manner which will test the resnonse
b1

Unless otherwise specified, all tests shall be conducted at

mounted and

es shall be
he thermo-
dading to
rizontally
test shall
e and the
Esure that

of such shall
Hemonstrate
luding the

ied in Para-
sensitivity

Fach instrument shall be tested by the methods of in
6.2¢) and 6.2.2,

6.2 Dielectrie:
in Paragraphs
6.2.1 Insulation

ection listed

volts D.C,

for five seconds between all electrical circuits connected together and the

metallic ca

se shall not be less than 5 megohms.

Insulation resistance meas-

urements shall not be made to circuits where the potential will appear across
elements such as windings, resistors, capacitors, etc. since this measurement

is intended

only to determine adequacy of insulation.
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6.2.2 Overpotential Tests: Equioment shall not be damaged by the application of a
test potential between electrical circuits, and between electrical circuits
and the retallic case. The test votential shall be a sinusoidal voltage of
a commercial freauency with an R.M.S. value of five times the maximum circuit
voltage or per Paragraphs 6.2.2.1 or 6.2.2.2, whichever applies. The potential
shall start from zero and be increased at a uniform rate to its test value. It
shall be maintained at this value for five seconds, and then reduced at a uni-
form rate to zero.

Since these tests are intended to assure vproper electrical isolation of the cir-
cuit components in question, these tests shall not be applied to circuits where
the potential will avpear across elements such as windings, resistors, capaci-

7.

6.2.2.1 Hermetid

6.2.2,2 Circuits

7.1 Response Tin

7.1.2

tors, etc,

to overy

QUALIFICATION PERFORMANCE REQUIREMENTS:

-

ally sealed instruments shall be tested at 220 volts|R.M.S.

that operate at potentials below 15 volts are not to be subjected
otential tests.

- As many instruments as d¢emed necessary

to demonstrat
shall be test
on each insti
the tests hay
permitted.
the instrumer
be conducted
In conducting
same instrumé

e that the instruments comply with, the requirements ofl this section

ed in accordance with the manufacturer's recommendations., The tests
rument shall be conducted consecutively in the order listed, and after
e been initiated, further adjustments to the instrumgnt shall not be
false alarm signal occurring, during any of the test$ shall disqualify
1t from further testing. A-response time test per Se¢tion 7.1 shall
after each test, except:Sections 7.1.3, 7.2, 7.2.1, 7.2.3 and 7.12.

| the test of Section 7412, the 1nstrument(s) tested heed not be the
nt(s) being subjected to the entire series of qualifjcation tests.

e and Calibration: Each instrument shall be subjectéd to the response

time and ca]
bination the
flame to a ¢
For instrumg
elements by
factors whig
tests shall
unit sensor

libration tests Tisted below applicable to the varticplar tyvme or com-
reof. Instruments shall be tested by the anplication of the test
ingle unit.type sensor or to a 6" length of a continwous type sensor.
nts in which the sensitivity is affected by the number of sensing
the length of the sensing element (for continuous types) or by other

h mdy be varied from one installation to amother, all response time
be conducted with the least sens;tlve conflguratlon o be used.

The

that most crltlcal for response tlme

7.1,1 HResponse Time Test - Types I, II, and III:

The sensor of the instrument shall

be exposed to a maximum temperature test flame of 11000C. as specified in

Figure 2,

The ambient temperature from which the test is started shall be

room temperature, except a higher starting arbient terperature may be used if
the sensor is specified for use only in locations where the ambient temmerature

will not,

under continuous operating conditions, decrease below this wvalue.

The resnonse time of all types shall not exceed five (5) seconds.

Calibration Test - Type I Only:

The pre-adjusted operating terperature of the

instrument snecified by the manufacturer shall be that determined as the tem-
perature at which an alarm signal occurs when the instrument is exvosed in an
essentially gradient free medium starting from room temperature with a low rate
of temperature rise which will not affect the calibration,
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7.2 False Alarm Due to Rate of Termerature Change: The tests of Paragraphs 7.2.1 and

7.2.2 shall be conducted in a temperature controlled air stream moving at a veloc-
ity of 250 feet per minute plus or minus 25 fpm. No alarm signal shall occur.

7.2.1 False Alarm Due to Local Temperature Rise: 'The sensor shall be subjected to

. various corbinations of rates of temperature rise and durations of these rates
of rise shown in the shaded area in Figure 3 (a). This test shall be conducted
simulating conditions due to local overheating. No alarm signal shall occur.

7.2.2 False Alarm Due to General Temperature Rise: The test of 7.2.1 shall be

repeated using Figure 3 (b). The test shall be conducted sirulating conditions
due to a general temperature rise throughout compartment where the sensor may

be located. Mo —=tarm oigudl shatt—oceurs

7.2.3 False Clearing of Alarm Due to Partial Extinguishing of Fire: \With the instru-

7.3 Vibration:

ment arranged to test the response time, in accordance with-Sectipn 7.1, the
test flame shall be applied for 30 seconds. The test flame shall| then be masked
so as to redhce its effective area by approximately 50 gercent. For detector
tyres I, II gnd III, the sensor should be centrally docated such [that when SO
percent of the flame is masked, 50 percent of the §ehsor is also .?sked. The
alarm signal|shall not clear. After an additional 30 seconds, thg

be removed eptirely and the alarm signal shall e¢lear within 30 seconds.

flame shall

Resonance: The instrument, while operating, shall be subjected to  resonant
frequency survpy of the appropriate range svecified in Paragraph 3.3.L in order
to determine if there exists any resohant frequencies of the parts.,| The ampli-
tude used may be any convenient value' that does not exceed the maximum double
amplitude and fhe maximum acceleration specified in Paragranh 3.3.L[.

The instrument| shall then be/subjected to vibration at the aoproprilate maximum
double arplitufle or maxirun acceleration specified in Paragraoh 3.3.L at the
resonant frequency for a.period of one hour in each axis,

Wren more than| one resonant frequency is encountered with vibration applied along
any axis, a tept périod may be accomplished at the most severe resonance or the

period may be fiviided among the resonant frequencies, whichever shall be considered
most likely to| produce failure. The test period shall not be less [than one-half

hour at any major resonant mode.

When resonant frequencies are not apparent within the specified frequency range,
the instrument shall be vibrated for two hours in accordance with the vibration
requirements schedule (Section 3) at the maximum double armlitude and the fre-
quency to provide the maximum acceleration,

Cxcllng The instrument, while operating, shall be tested with the frequency

cycled between limits sp601fled in Section 3.3.lL in 15 minute cycles for a pericd
of one hour in each axis at an applied double amplitude specified in Section 3.3. |
or an acceleration specified jin 3.3.L whichever is the limiting value,
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7.6

7.7

7.6.2

7.L Water Spray:
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prior to testing ver Section 7.1.

The instrument components which are to be located outside the
pressurized area of the aircraft shall be subjected to the following tests:

7.L.1 Simulated Rain: The component shall be subjected to a spfay of water to

simulate rain for a veriod ‘of three hours. The component shall not be dried

Salt Spray: The instrument components which are to be installed in exposed
portions of the aircraft shall be subjected to a finely atomized soray of 20

percent sodium chloride solution for 50 hours.

At the end of this period, the

component shall be allowed to dry and may then be cleaned vprior to conducting

the test per Section 7.1.

Humidity:

ture of 70 $2C and a relative humidity of 95 +5% for a period of

After this

to cool for|a period of 18 hours in this atmosphere in ‘which the

to 1009 as

shall be co
a. Five tia
b. Once fo

Imrediately
which affec

Fuel and Ci

he instrument shall be mounted in a chamber maimtained at a temvera-

eriod, the heat shall be shut off and the instrument

he temperature decreases to not more than  38C. This

ducted:
nes for components located in uncontrolled termmeratur
r components located in controlled temperature -areas.

after this cycling, there shall be no evidence of da
s performance.

. Immersion: The instrument components which are to.

engine comp
ted by fuel

7.6.1 TFuel Imme

hrtments or other locations in the aircraft where it
or oil shall be subjected to the following tests:

rsion:y The component shall he thoroughly immersed inl

100 octan
one (1) m
drainage
tests.

e fuel at _approximately room temmerature and then alll
inute befiore being tested per Section 7.1. No cleani
bs specified shall be accomplished orior to conductin

six hours.’
shall be allowed
humidity rises
complete cycle

e areas,

mage or corrosion

be installed in
may be contamina-

normally leaded

owed to drain for
ng other than the
g subsequent

0il Immersions

with used

Sand:

SAE #50 oil.

The test prnopdnrp outlined in Section 7.6.1 shall be conducted

The instrument components which are to be located in externally exposed

vortions of the aircraft (such as in nacelles, wheel wells, etc.) of 2% pounds
per hour for four (L) hours. The airstream shall be formed of sand that has
been sifted through a 150 mesh screen and the particles shall come in contact

with all parts of the component being tested.

The test chamber

lent to that shown in Figure 1.

shall be ecuiva-
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High Temperature Operation: The instrument shall be subjected to the applicable

high ambient temperature listed in Column A of Paragraph 3.3.1 for a period of

L8 hours without operating (electrical equivment shall be energized). Where the
highest recommended operating temperatures exceeds those of Colurm A, this higher
temperature shall be used. The instrument shall meet, while at that termera-
ture(s), the performance test of Paragraph 7.1. It may be necessary to remove
one or more components from the high temperature environment to perform the test
of Paragraph 7.1; if this be the case, the transfer time shall be a maximum of
30 seconds,

Low Termperature Operation: The instrument shall be subjected to the applicable

low ambient temperature listed in Column A of Paragraph 3.3.1 for a period of

18 hours withput o g quUIpT gized). The
instrument shhll meet at that temperature, the verformance tests Section 7.1.
However, the prequirements shall be considered to have been met. in [this case if
the time of rpsponse does not exceed twice the time permitted in Section 7.1.

It may be necessary to remove one or more components from the low [temperature
environment tpo perform the test of Section 7.1l; 1f this be the case, the transfer
time shall be| a maximum of 30 seconds,

7.10.1 High Altitjude and Rate of Climb: The instrtiment shall-be subjiected to a

pressure that is varied from normal atmospheric pressure to an jzltitude
pressure ejquivalent to 50,000 feet at. @ rate of not less than 3,000 feet per
minute. e instrument shall be maintained at the altitude oressure equiva-
lent to 50,000 feet for a period of L8 hours. The instrument shall then be
returned sea level conditions and then tested per Paragraph [7.1. Sealed
components| shall not leak as a‘result of exposure to this oresgure and a
leak test shall be demonstrated by immersion in water,

7.10.2 Low Altitude: The instrument shall be subjected to the same tgst as outlined

in Paragraph 7.10.1, ekxcent that the pressure shall be maintained at an a2lti-
tude presspre equivalerit to -1000 feet and that the rate of prgssure varia-
tion need not be as{specified therein.

7.10.3 Pressurizgtion Test: The components which are to be located in a pressurized

area shalll be/subjected to an external pressure of 50 inches of] mercury abso-
lute for alperiod of 15 minutes, The response time test of the instrument
per Paragraph 7.1 shall be conducted while the component involved is under
this pressure.

7.11 Voltage Variation: The instrument shall be operated with the voltage cycled

between 75 and 110 percent of the rated voltage. The instrument shall then be
tested per Paragraph 7.1 under these conditions. Compliance with the nrovisions
of Paragraph L.2 shall also be demonstrated.
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7.12 Clearance Time: The instrument components which are to be installed in a fare

zone shall be subjected to a flame of a temverature of 1100°C minimun for two
periods of one minute each. The flarme shall be as specified in Figure 2. The
component shall be cooled to apnroximately room temperature or to the ambient
temperature permitted in Paragraph 7.1 after each exposure to the flame. The
component shall then be exposed to the flame a third time. An alarm signal
shall occur not to exceed five (5) seconds after each exposure to the flame,
During cooling of the component after the first two exposures to flame, the
alarm shall clear in not more than LS5 seconds after the flame has been removed
after each exposure. The established air velocity over the sensor shall be
zero during the cooling portion of this test, except a specific higher velocity
may be established providing the sensor is specified for use in areas where the

air velogzty unde a) operating conditions wi 0 hse below this
value. RArtificial means of cooling the component shall not 'be used until after
the alarpm has cleared. A manual resetting means may be used to clear the alarm

provided| it is dermonstrated that the resetting means will clegr the alarm only
if the fllame has been removed., After the third exposure of the component to
flare, the instrument need not be capnable of further)operation. During this
test, the sensor shall be subjected to vibratiop—with frequengy and amplitude
as specified in Paragraoh 7.3.

PREPARED BY SAE COMMITTEE A-L, AIRCRAFT INSTRUMENTS
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sand hopper (should hold enough

/ sand for oomplete test)
observation
window
lamp
vibrator A \
o~4]
\ \.~

baftle // ,

diffuser

.

:-,
4 oentrifugal blower

_7_. ________ :'.:'_'."'.i
baffle ‘

rack _/

send catcher

Z outlet port
FIGURE 1

Schematic Send Test Arrangement (Ref, Section 7.7)
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\TU!ES LOCATED AT INTERSECTION

OF SOLID LIMES

DOTS LOCATE SECONDARY “AIR WOLES

TOP PLATE DRILLED

FOR TUBES AND

SECONDARY AIR

Ve - IN. COPPER TUBE
NO. 38 OR!
/[—- 38 OANLL

PLATE DETAIL

APPROX.
7 9/8"

BURNER

] o 12
: | i
1" _T
—L" o Ao T WRINGING
S i 101
— T

/

LOWER PLATE DRILLED
FOR TUBES ONLY

SEAL (TIGHT FIT,
WELD OR BRAZE, ETC.)

FOUR 1/8 -IN. PIPE TAPS, LOCATED
DIRECTLY IN LINE WITH CENTER ROW
OF 1/8-1N. COPPER TUBES IN EACH
OF THE QUADRANTS

BURNER BASE

Figure 2-2. Standard Burner
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