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1.

PURPOSE:

This document details the minimum safety, performance, design, and testing
requirements for internal combustion heaters and certain auxiliary devices
that are considered necessary for the utilization of heaters in fixed and
rotary wing aircraft. This standard is to be considered currently applicable
and necessarily subject to revision from time to tine due to advances in the
aircraft industry. This standard is based on practical engineering
requirenents for aircraft heaters currently in use and is applicable to
aircraft heaters that shall be developed to meet future requireunents.

The requirenients of this standard are primarily intended to be applicable to
civil afreraftwhose primary functiom 15 transporting passengery or cargo.

Preparation of this standard was sponsored by SAE Cormittee AC-P, Aircraft
Environpental Systens.

SCOPE :

This standard covers internal combustion heat exchanger type hepters used in
the following applications:

a. Cabin heating (all occupied regions .and windshield heating

b. W

-

ng and erpennage anti-icing

c. Engine and accessory heating.(when heater is installed as part of the
aircraft)

d. Aircraft de-icing
DEFINIT[ON:
An internal corbustion heat exchanger type heater is one that utilizes the

heat prpduced by{¢ombustion of a fuel within the heater for the|purpose of
heating|air being supplied to various aircraft systens.
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4. GENERAL REQUIREMENTS:

4.1 Heater Components: An internal combustion type heater shall include:

a.

Combustion chamber and heat exchanger assembly

Casing or shroud for combustion chamber and heat exchanger assenbly
Igniter

Burner.

Ventilating air inlet

Ventilating air outlet

(e

pmbustion air inlet

rm

xhaust outlet

-

ie]l inlet

-

el drain(s)

A typicpl installation of an internal combustion heat exchanger |type
aircraft heater is shown in Fig. 1. _Heater components and accegsories are

identiffied in the figure.

4.2 Accessories: There are several accessory devices considered negessary to

the safety and performance of the heater and shall be covered i that
respect|by this standard. Thése devices may be furnished separately or as

part of|the heater. This\standard does not cover all tests necdssary on

these devices, but only-those relevant to the heater.

The following accessories are discussed to the extent that they [are relevant

to heater design<and operation:

a.

s o,
G PNy —

Fue| System: The fuel system supplies fuel to the heater af the correct
pregsure,” temperature, and flow rate. Components included in the heater
fue] ‘system are as follows:

Fuel nozzle, restrictor, orifice, or equivalent
Fuel shutoff valve

Fuel filter
Fuel pressure regulator

Fuel pump
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4.2 Accessories (Continued)

b.

Spark Ignition System: The spark ignition system uses aircraft
electrical power to generate a high temperature electric discharge
across an air gap within the combustion chamber of the heater.
Components of the spark ignition system include:

(1) Device to provide high voltage power

(2) High-voltage ignition lead assembly or equivalent electrical
linkage between high voltage device and spark plug.

(3) Radio interference shielding. Radio interference suppression and
test method shall be specified by the procuring agency.

Heaters with output ratings of 11 700 W (40 000 Btu/h) or“less may use
an electrically heated resistance wire as an ignition sourcg.

Rir|Supply System: The air supply systen provides both air|for the

comxustion process and air (usually referred to, a$ ventilathion air) to
be heated and distributed for various aircraft uses. Magor|devices of
thelair supply system include:

Conibustion air blower
Conbustion air inlet scoop-
Ventilation blower
Safety device(s) to hold off fiiel to the heater in the|event
of insufficient combustion @irflow or excessive vent lation air
discharge temperature,

— Nt e e

Temperature Control System:_ The heater shall be supplied with a
temgerature control system to maintain the desired heater ddwnstream
tengerature. 1In a typical installation, three thermostats 4re used to
control heater operation,

(1) | A cabin ortcompartment thermostat that is usually adjugtable

(2) | A cycling switch located on or Just downstream of the Heater that
limits) heater air discharge temperature
(3) | An overheat switch, located on the heater, that prevenys overheating

Safety-Controls: Heater controls must be provided to prevent hazardous
or uhsate operation of the heater. Unsafe conditions include excessive
heat exchanger temperature, insufficient combustion air to support
coriplete combustion of the fuel, and insufficient ventilating airflow.
Heater accessories that may be installed to prevent unsafe operating
conditions include:

A thermostat to sense heat exchanger temperature

)

) A device to sense combustion airflow or inlet pressure

) A thernostat to sense excessive downstream air tenperature

) A device that senses heater ventilating air pressure differential
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4.3 Materials and Workmanship: The heater and auxiliary equipment shall be
constructed throughout of materials that are considered acceptable for the
particular use intended and shall be made and furnished with a degree,
uniformity and grade of workmanship generally accepted in the aircraft
industry.

4.4 Design Features:

4.4.1 The design shall be such as to preclude the possibility of discharging
harmful concentration of carbon monoxide or other combustion products into
the ventilating air stream. See 6.2.2.2.

4.4,2 wWherle specified, the design shall be such as to precTude th¢ excessive
Toss| of pressurized fuselage air. See 6.2.7 and 6.2.8.

4.4.3 The |design shall include protection against excessiveoradio|interference
as dpecified by the procuring agency.

4.4.4 The |design shall include protection against overheating that may arise
from lack of sufficient ventilating airflow“through the heater. See
6.2.10.6.

4.4.5 The|design shall be such as to preclude~harmful effects on fonstruction or
perflormance due to aircraft induced.vibration. See 6.2.9.

4.4.6 The |design shall be such that the life of the heater and acgompanying
devices shall be comparable tol-other similar airframe compopents and
accgssories. See 6.2.10.

4.5 Heaten Identification: The’following minimum information sha]l be legibly
and pgrmanently marked.on the heater or on a nameplate attachgd thereto:

a. Mdnufacturer's ‘Name or Trademark or both
b. Manufacturer's Part Number
¢. Mdnufacturer's Serial Number

d. Rdted Qutput (Btu/h or W)
e. Type of Fuel

f. Rated Fuel Pressure (1bf/in2 (gage) or kPa gage)
g. Electrical Characteristics
h. Specification Number

i. Approvals: unpressurized cabin, pressurized cabin, wing or others (may
be abbreviated, for example, Unpr. Cabin, Press. Cabin)

j. Minimum Fuel Temperature
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4.6

4.7

5.1

Preventive Maintenance: The heater manufacturer shall specify the
preventive maintenance requirements necessary to ensure the continued
airworthiness of the heater throughout the useful life of the heater. A
heater maintenance manual shall be provided by the manufacturer and shall
contain a separate section titled "Airworthiness Limitations". This section
shall contain inspection times, inspection intervals, and related procedures
necessary for continued airworthiness. The heater components and related
accessories addressed in the “Airworthiness Limitations" section shall
consist of, as a minimum, the following:

a. Combustion Chamber/Heat Exchanger Integrity

b. Fuel Pressure Regulator
c. Fuel Nozzle

d. Fuel Pump

e. Safety Controls

f. Ignifjion System
Aircraft |Installation: This document is primarily intended to specify
heater dgsign requirements irrespective of the particular aircraft
installatlion. However, it should be emphasized that the heater jinstallation

within tHe aircraft should comply with applicable Federal Aviatipn
Regulatigns including:

- FAR 25.869 Combustion Heater Fire Protection
- FAR 25.863 Flammable Fluid Fire Protection

The heatdr installation'should also comply with the fire safety triteria
specified by the airplane manufacturer.

DETAIL REQUIREMENTS:

Rating Cdnditions: Heater shall deliver rated output as specifipd by
manufactyrertat the following conditions:

a. Sea level ambient pressure

b. Specified type of fuel

c. Rated fuel flow, pressure, and temperature

d. Rated sea level combustion air flow rate and temperature
e. Ventilating air temperature rise of 139°C (250°F)

f. Ventilating air inlet at ambient pressure and temperature
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5.2 Air Supply:

5.

2.

[S%]

T

1

.

The heater ventilating and combustion air inlet and outlet ports shall be
sized to provide the minimum possible pressure 1oss consistent with the
aircraft system and installation requirements.

When sufficient combustion or ventilating air for safe operation is not

available, the heater shall be made automatically inoperative.

6.2.1

0.6.

See

The combustion air and ventilating air inlets on the heater shall be
separated from each other,

Fuel Su

The f
keros

The f
in su
venti
for d

A fue
fuel
that

All f
fire-
flexi
the p
fuel

ma ter

All g
no le
satis
start
for k

ply:
gel supplied shall be aviation-grade gasoline ornaviatig
bne, or both, as specified by 5.1.

el lines and fittings under pressure in_the heater shal
Ch a manner as to prevent any fuel leakage from entering
ating air stream, and the enclosure shall have adequats
raining the combustion chamber to a fuel drain fitting.

drain outlet shall be provided\to prevent accumulation
n the combustion chamber and.fieat exchanger assembly in
Fuel flows into tne combustion chamber without igniting.

bel 1ines in the heatercshall be constructed of steel or
resistant material. (Where flexibility is required in th
ple fire-resistant colupled hose assemblies shall be used
pssibility of using hose clamp connections. Connectiong
ines shall not _employ solder or other relatively Tow-me
als which cannot withstand a 1093°C (2000°F) flame.

hskets, synthetic rubber seals, etc., shall be sujtable
ad or Jow lead type gasoline and kerosene fuels and shal
factory for use at the temperatures encountered from ini

ng temperature limit of -54°C (-65°F) for gasoline or -
erpsere—to—the—overheatingHmits—of the heater——

n-grade

1 be enclosed
the
provision

of liquid
the event

other
ese lines,
to eliminate
in metal
1ting-point

for use with
1 be

tial low
29°C (-20°F)

The fuel system Tines, fittings, and controls shall be sufficiently
isolated from the combustion side of the heater to prevent their being
damaged by flame, radiant heat, or backfire.

Combustion Chamber and Heat Exchanger Assembly:

The combustion chamber and heat exchangér assembly. shall be constructed
from a corrosion and heat resistant material suitable for the intended use
and in accordance with SAE Aerospace Material Specifications, or

equivalent.

Heater materials should be selected to withstand

the

deteriorating effects of high humidity, condensation, fungus and abrasive
particles in the air.
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5.4.2 Means shall be provided to minimize malfunctioning due to lead or carbon

deposits and to permit disassembly and cleaning of all parts affected by
products of combustion.

The accumulation of lead scale or products of combustion deposits shall
not cause functional failure before 500 h of normal heater operation.

The heater combustion chamber and heat exchanger assembly shall be so

designed that it shall not ruﬁture under the most severe explosion
conditions that can occur with any possible fuel air mixture as

demonstrated by the test outlined in 6.2.8.

5.5 Exhaust: The temperature of the exhaust gases at the point of discharge
from the heater shall not exceed 649°C (1200°F) at the specified rating
conditjon of 5.1. The point of discharge is defined as a point in the

exhaust tube 0.30 m (12 in) from the heater casing. Seetb.2.Z|

5.6 Ignitipn:

5.6.1
5.6.2
5.6.3
5.6.4
5.6.5
5.6.6

5.6.7

Ignition shall be defined as having occurred when the exhaust temperature
of the heater rises 83°C (150°F).

Ignition time shall be defined as the time from the instant phe heat
switgh is actuated until ignition occurs.

Heaters of 11 700 W (40 000 Btu/h)Ccapacity or less may be ignited by
meanf of an electrically heated resistance wire.

Heatgers of any capacity maybe ignited by means of an electrfic high
voltpge spark plug.

Ignition power may be.sustained during heater operation or djiscontinued if
satipfactory conbustion is assured.

The f[ignition system shall be capable of functioning over a ppriod of 200
heatpr operating hours without service. See the test speciffied in 6.2.10,

her with or
he heater
g—sittarted.

Glow plug ignited heaters shall ignite within 200 seconds. Spark ignited
heaters shall ignite within 15 s when burning gasoline type fuels, and
within 60 s when burning kerosene type fuels. See 6.2.3.

Heaters that are intended for wing-empennage heating shall ignite within
15 s when using gasoline, and 60 s when using kerosene type fuels, under
conditions of 6.2.5.



https://saenorm.com/api/?name=f11959ecff3e8ab41f67108730a68059

AS 8040

[~7. ¥
L

Page 10

5.7 Safety Controls:

5.8

5.9

5.10 Vibrati

Heater- safety controls are covered in FAA Regulations. Controls must be
provided to automatically shut off the ignition and fuel supply to the

heater in

Heat Ex
Ventila
Insuffi
Insuffi

the event any of the following occurs:

changer temperature exceeds safe limits
ting air temperature exceeds safe limits
cient combustion airflow

cient ventilating airflow

These safety controls must be independent of the controls normally used to

control he

h £

LY V...V
a e

occur at a

point remo
point remo
supplied [i
accessory.
See 6.2.17)0

Lines and

The—shut—off—of—igrition—and—fuel—mus
te from the heater itself. The requirement to shut,of
te from the heater requires an additional fuel shutyof
n addition to the valve usually supplied with the“heat

This valve is usually the responsibility of. the usin
.6 for tests conducted on safety controls.

watd An
\I'JLI WL TUIT.

Fittings: All lines and fittings shall/cemply with ap

aircraft [s

Electrical

tandards.

Equipment: A1l electrical equipmént shall conform to

aircraft |s
intended |a
temperatyr

tandards.
pplication.
e cannot be exceeded for any combination of electrical

Heater electrical wiring must be suitable f

ambient flemperature, and heating effects of bundles, conduit, an

enclosure

S.

Factors to consider.in“wire selection are voltage,

ambient tlemperature, mechanical.'strength, abrasion, flexure, and

altitude

Electricall
terminal |s

n:

requirements.

connection to-aircraft heaters must be made using eit
trips or MS type connectors or receptacles or both.

The heater and auxiliary equipmment shall be capabl
ing and satisfactorily operating when subjected to a $§

f fuel at a
f be

br as an

j agency.

blicable

applicable
pr the

Wiring must be selected so that the maximym conductor

loading,
i other
Current,
pressure

her approved

e of

teady

tal
celeration
e equipment

shall be mounted on the vibrating surface of the apparatus and normal to

the direc

High Temperature:

tion of vibration.

The heater and its accompanying devices should not be

adversely affected if subjected to ambient temperatures of 71°C (160°F) for
indefinite periods.
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6. REQUIRED TESTING:
A1l required testing shall be conducted on a test unit that is typical of
production hardware. Test units shall be inspected to applicable engineering’
drawings. Drawings shall be available for review. Unless otherwise
specified, all tests shall be conducted at anbient pressure and tenperature.
A1l test measurerient equipment shall be calibrated prior to testing. The
manufacturer shall furnish reports, on request, describing test procedures
and results. Reports shall include an introduction, a description of the
test apparatus, instrumentation and tests, the results, a discussion, and
conclusions.
b.1 Test Se : escribed
herein.| The sequence of testing shall be as shown in Table 1'a$ follows:
Table I - Heater Testing Sequence
Test Procedure Paragraph Ugit No. 1 Unit No. 2
Inspection 6.2.1 X X
Rated Sea Leyel Performance 6.2.2 X X
Ignition Envelope 6.2.3 X
Low Temperatyre Performance 6.2.4 X
Altitude Performance 6.2.5 X
Electrical Characteristics 6.2.6 X
Collapsing Pressure 6.2.7 X
Burst Pressure 6.2,8 X
Vibration 6.2.9 X
Rated Sea Leyel Performance 6.2.2 X
Endurance 6.2.10 X
Rated Sea Leyel Performance 6.2.2 X
Inspection Teardown 6.2.1 X X
6.2 Test Procedure: The following procedures describe the general test
conditipns, test.inputs and success criteria for various heater|tests.
Alteratjons to_(the procedures may be necessary depending on the|particular
heater indergoing test evaluation. When success criteria are ngt specified,
they shall.be‘mutually agreed upon by the manufacturer and purchaser.
6.2.1 InspeCtiomThe feater shatt be imspected for conformance to applicable
engineering drawings. Critical dimensions shall be measured and
recorded. The heater and accessories shall be weighed to determine

conformance to weight requirements.

6.2.2 Rated

Sea Level Performance:
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6.2.2.1 Rated Heater OQutput: The test unit shall be installed in a test set up
capable of supplying the inputs specified in 5.1. The specified type of
fuel at the rated pressure and temperature shall be supplied to the
heater fuel system. Combustion air at the rated sea level mass flow
rate and temperature shall be supplied to the heater. Ventilation air
shall be provided at the rated mass flows and temperature specified.
The following test parameters shall be measured and recorded:

- Barometric pressure

- Fuel flow rate

- Fuel inlet temperature

- Fuel inlet pressure
——tombustiomrairftowrate

- Combustion air inlet pressure
| - Exhaust gas temperature
- Combustion air pressure drop
- Ventilating airflow rate
- Ventilating air inlet pressure
- Ventilating air inlet tenperature
- Ventilating air outlet temperature
- Ventilating air pressure drop

Rated output shall be defined at a ventilating air temperature rise of
13B°C (250°F). Output is defined as-follows: :

N = Wv x Cp x (Tvo-Tvi)  Btu/h

Where;
W = Ventilating_airflow rate - 1b/h
Cp = Specifie heat of air - Btu/1b-°F
Tvo = Ventitating air outlet terperature - °F
Tvi = Ventilating air inlet temperature - °F
Tvo-Tvi = 250°F

6.2.2.2 Carbon Mofioxide (CO) Contamination: At rating conditions |specified in
6%&.2.1, the heater downstream ventilating airstrean shall be checked

for thé“presence of CO. The test shall be run with the hgater exhaust
dilscharging to atmosphere. The ventilating air samples shall be taken
from an unrestricted duct fastened to the heater ventifating air

outlet. The duct shall be the same diameter as the heater casing and at
least five diameters in length. A suitable instrument, calibrated
against a known standard, will be used to determine CO concentration.
The CO concentration shall not exceed 50 parts per million.
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6.2.2.3 Combustion Chamber Leakage:
performance test set up.
the combust1on air inlet tube.
(8 1bf/in?

requi

exceed 4.1 kg/h (9 1b/h) at sea level and 15°C (59°F).

Measure

red to maintain the internal pressure. The air leakage

The test unit shall be removed from the
Cap the fuel circuit, fuel drain lines, and
Apply air pressure at 55.1 kPa gage
(gage)) to the heater exhaust connection thereby applying
internal pressure to the heater combustion chamber.

the airflow
shall not

In addition, a

test will be conducted to show that there will be no leakage of fuel
into the ventilating air circuit in the event that the heater fails to

ignite. For this additional test, the heater is to be mounted as
normally installed with all fuel drains open.

6.2.2.4 Presgurized Heater Leakage: Heaters intended for use in pressurized

aircfaft shall be checked for ventilation air circuit leakage. The
heatgr ventilation air 1n1et and outlet shall be capped. Aip pressure
at 110 kPa gage (16 1bf/inZ (gage)) shall be applied%0 the tapped
ventilation air circuit. Measure the air flow required to mpintain the
intennal pressure. The air leakage shall not exceed 4.5 kg/p (10 1b/h)
at sg¢a level and 15°C (59°F).

6.2.3 Ignitiqn Envelope: Install the test unit into a test set up that
simulates the aircraft installation as closely as possible. The test unit
and maing duct work shall be installedxin an altitude chamber| (or
equivalent) capable of simulating altitudes from sea level to the altitude
specified (or 6100 m). The test set'¥p shall be capable of mopitoring the
operating parameters specified in-6.2.2.1. The ability of the|heater to
ignite |repetitively within the_time specified in 5.6.8 and burp
‘contingously shall be determined for various combustion air differential
pressuntes at various altitudes. The results are plotted as alfitude
versus [combustion air differential pressure. Fig. 2 shows a typical
ignitign envelope curves
Ignitign shall be defined as having occurred when the exhaust femperature
rise rgaches 83%€ “('150°F). The area under the curve shown in Fig. 2 shall
represgnt the envelope of operation where the heater can be repetitively
restarfed.  The service ceiling (altitude) of the heater and iks
accompgnying-ignition devices shall be defined as the peak of the ignition
characteristics curve. The service ceiling determined by this|test shall
meet th i i "

6.2.4 Low Temperature Performance: Install the test unit in to the test set up

used 1n 6.2.2.7.

at sea

Supply combustion air and ventilating air to
Tevel pressure and -54°C (-65°F) temperature. The fuel

the heater
temperature

supplied to the heater shall be -54°C (-65°F) for gasoline type heaters

and -29°C (-20°F) for kerosene type heaters.

Combustion and ventilating

air pressure levels and mass flow rates shall be the same as 6.2.2.1.
Measure and record the parameters specified in 6.2.2.1.
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6.2.5 Altitude Performance:

Install the heater into an altitude ch

of simulating the design altitude of the heater.

Supply vent

amber capable
ilating air

to the heater at -54°C (-65°F) and at the flow rate determined in

6.2.2.

1. Supply combustion air to the heater at -54°C (-65°F

). Fuel at

the rated flow and pressure and the temperature specified in 6.2.4 shall

be supplied to the heater.

The combustion air differential p

ressure shall

be adjusted to be midway between the ignition limits determined in 6.2.3

at 6100 m (20 000 ft) altitude or the specified altitude.

shall

corresponding to the test altitude.

Co
be supplied from an air source maintained at a pressure
See the International Ci

mbustion air

vil

Aeronautical Organization (ICAO) Standard Atmosphere for the ambient

pressure corresponding to the test altitude.

the h
82°C

minimym of 50% of the rated heat specified in 5.1.

6.2.6 Elect

At the specifie

pater shall be capabie of heating the ventilating air tg
180°F). In addition, the heater shall be capable of)dd

rical Characteristics: The heater while installéd in th

descr
‘runni
The v
start

6.2.7 Colla

bed 1n 6.2.2.T shall be tested for maximum starting and
ng amperes when supplied with rated voltageyat sea level
pltage shall be varied to determine the range that the n
and operate satisfactorily.

psing Pressure Resistance: The heatér shall be set up w

adjus
conne¢
freel
in th

Colla
assem
6.2.7.1 For
sha
pre

1bffin
opera

no
dem
1if

6.2.7.2

Y to atmosphere (sea level).

FabTe restriction on the combustion air inlet and a soun
ted to the exhaust outlet. The' ventilating air shall d
A static pressure tap shal
p exhaust pipe within 0.30<m (12 in) of the connection t

psing pressure test of\the combust1on chamber and heat e
D1y shall be as follows:

a nonpressurized cabin heater or a wing-empennage heate
1 be operated at sea level rating, except that the exha
ssure is to.be maintained at a value which is at least
(gagé)) below the ventilating air outlet pressure.
ting 'the heater for at least 1 h at these conditions,

d altitude,
a minimum of
livering a

e test set up
ma ximum
conditions,

eater will

ith an

ce of vacuum
ischarge

1 be provided
o the heater.

xchanger

r, the heater
ust outlet

8 kPa gage (4
After

there must be

permanent distortion of any part of the heater, unless i
pnstrated that such distortion does not affect the perf

p of the heater,

t can be

olrma nce or

For pressurized cabin heaters, the test shall be the same as 6.2.7.1,

except that the exhaust outlet pressure shall be maintained at a va1ue
that is at least 69 kPa (10 1bf/inZ) below the ventilating air outlet
pressure.

6.2.8 Combustion Chamber Burst Pressure:

Combustion chamber burst

shall

demonstrate compliance with 5.4.4 as follows:

pressure test



https://saenorm.com/api/?name=f11959ecff3e8ab41f67108730a68059

AS 8040

-, Page 16

- 6.2.8.1

With the combustion chamber and heat exchanger assembly at room
temperature, introduce a gasoline fuel air mixture in a ratio of

0.085 - 0.095. Purge the combustion chamber and heat exchanger assembly
with this mixture to the extent of at least 10 times the volume of the
combustion chamber and heat exchanger assembly. Ignite the mixture with
a spark plug. Repeat the procedure to complete 25 explosions. The
heater shall then meet the leakage requirements of 6.2.2.3.

6.2.9 Vibration Test: The heater and auxiliary equipment shall be capable of

withstanding and satisfactorily operating when subjected to a steady
vibration over a range of frequencies from 10 - 45 Hz with an acceleration
of 6 g. Unless otherwise specified in the detail specification, the
heater_sha be vibrated in eachof threemutus perpendictjar axes.

The rdquirements specified in 6.2.9.1 through 6.2.9.5 shall‘be repeated
for ealch vibration axis. The heater shall be operated at rated sea level

performance per 6.2.2 during the vibration test.

6.2.9.1

6.2.9.2

6.2.9.3

6.2.9.4

6.2.9.5

The |heater shall be vibrated over a range of 10 -(45 Hz with a double
ampli tude of 1.59 mm (0.062 in). Frequencies at which resopance occurs,
if any, shall be observed and noted.

The jheater shall then be vibrated over awrange of 45 - 53 Hz with an
accelleration of not less than 5 g and not more than 6 g. The
frequencies at which resonance occursy if any, shall be observed and
noted.

If rpsonance is observed under the tests of 6.2.9.1 or 6.2.9.2, a
vibration test shall be conducted for 15 h at the frequency|showing the
maximum resonance and at thé appropriate vibration input specified in
6.2.p.1 or 6.2.9.2. .

If np fesonance is opserved under the tests of 6.2.9.1 or 6(2.9.2, a
vibration test shall’be conducted for 15 h at 45 Hz with a double
ampljitude of 1.59'mm (0.062 in).

At tpe conclusion of the vibration test, there shall be no @vidence of
structuralfailure and the heater and auxiliary equipment shall operate
satipfactorily.

Endurance—TFe T durance ta 3 bé coOnducted in SUCh a manner as

to qualify the heater and auxiliary equipment for cabin heating,
wing-empennage anti-icing, or both. For cabin heating only, the
duration of the test shall be at least 850 h on time. For
wing-empennage anti-icing only, the duration of the test shall be at
Teast 500 h on time. For qualification of the heater and accompanying
devices under both cabin heating and wing-empennage classifications, the
duration shall be 850 h on time with 500 h on time performed at the
wing-empennage conditions.
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