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Foreword

ISO (the Inte
federation of
of preparing |
technical com

national Organization for Standardization) is a worldwide
hational standards bodies (ISO member bodies). The work
hternational Standards is normally carried out through ISO
mittees. Each member body interested in a subject for

which a technpical committee has been established has the right to be

represented o
and non-gover
collaborates ¢
(IEC) on all ma

Draft Internati

n that committee. International organizations, governmental
nmental, in liaison with I1SO, also take part in the work. ISO
osely with the International Electrotechnical Commission
tters of electrotechnical standardization.

onal Standards adopted by the technical committees aré

circulated to the member bodies for voting. Publication as an International

Standard requ
a vote.

International 3
ISO/TC 20, A
mental and op

res approval by at least 75 % of the member bodies casting

tandard ISO 9662 was prepared by Technicab-=Committee
rcraft and space vehicles, Subcommittee .S€ 5, Environ-
erational conditions for aircraft equipment:
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Introduction

This International Standard is intended to apply primariiy) tg
regions of civil and transport aircraft where induced “chan
pheric conditions result in frosting, external and irternal cor
moisture ingress.

Equipment will experience these conditions\as the aircraft
low temperature at high altitude into acwarmer atmosphe
ticularly relevant to equipment whichwissnot totally sealed
accompanying change in pressure(_can aggravate the
ingress of moisture.

equipment in
ges in atmos-
densation and

Hescends from
re. This is par-
hnd where the
pffect causing
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Aircraft equipment

— Envir
conditions for airborne equip

onmental and operating
pment — Humidity,

templerature and pressure

1 Scope

This Interpational Standard, which is applicable pri-
marily to divil and transport aircraft, specifies the test
requiremepts for aerospace equipment which could
be subje¢ted to moisture ingress, frosting and
condensatjon, resulting from the passage through at-
mospherid conditions of high humidity, in combination
with or influced by changing temperature and press-
ure.

It specifie$ various test procedures which can be in-
voked when required by an equipment design and
requiremeht specification.

This Interpational Standard permits the selection of
specific tgst conditions and methods that define ac-
ceptance |requirements for aerospace equipment
which may be subject to induced‘condensation and
humidity.

The conditions are more liké€ly to occur in an uncon-
ditioned bgy but may alsovoccur in a conditioned bay
when the gquipment Ras a short thermal transmission
path to an externalairframe structure. The incidence
of this form of cohdensation is also influenced by the
duty cyclg of the equipment and its thermal charac-
teristics.

tests

2 Normative reference

The following standard contains pro

isions which,

through refefenhce in this text, constitute provisions

of this International Standard. At the
cation, sthe' edition indicated was valid
are subject to revision, and parties {
based on this International Standard a
torinvestigate the possibility of applyin
cent edition of the standard indicated
bers of IEC and ISO maintain registe
valid International Standards.

ISO 7137:1992, Aircraft — Environme
and test procedures for airborn
(Endorsement of EUROCAE/EI
RTCA/DO-160C).

3 Conventions

In this International Standard, altitudes

are expressed in conformity with th
ICAO.

time of publi-
All standards
O agreements
e encouraged
j the most re-
below. Mem-
s of currently

htal conditions
e equipment
D-14C and

and pressures
e practice of

This test is not intended to reveal the defects ensuing
from prolonged exposure to high humidity such as
may occur on the ground in tropical climates, a suit-
able test for this environment is given in ISO 7137.

Also this test is not intended to simulate the hazards
of local ice formation, in which case reference should
be made to the icing tests defined in ISO 7137, test
procedure 1.4,

4 Test applications

Three different tests are specified in thi

s International

Standard and the appropriate equipment specification
should state which of the following is to be applied.

Test No. 2 shall be invoked in instances when the

appropriate test method is not obvious.


https://standardsiso.com/api/?name=b54fe72aee0882c21a5048809aa1d58a

ISO 9662:1994(E)

4.1 Test No.1

This test appies to items whose performance could
be immediately and adversely affected by moisture
condensation. The method is particularly applicable to
equipment of an enclosed or partially sealed con-
struction, where the pressure change due to altitude
arising from one flight descent phase could induce the
ingress of moisture.

© |SO

5.1.3 Step 3
Reduce the ambient pressure inside the chamber to

represent the specified equivalent altitude over a pe-
riod of 15 min.

5.1.4 Step 4

Maintain the conditions obtained in steps 2 and 3 for
a minimum period of 30 min.

4.2 TestN

This test appli
taining items

struction  wh
condensation ¢
be needed to 4
equipment.

4.3 Test No.

This test appli€]
performance ¢
fected by mo
pressure chang
fluence.

5 Test pro

See figure 1.

5.1 Test Nd.

5.1.1 Step 1

Place the test

tory ambient ¢
necessary thro
and to monitor

oY
4

es to equipment, or equipment con-
of enclosed or partially sealed con-
ere the  cumulative  effects  of
ver a number of flight descents would
dversely affect the performance of the

3

s to items of open construction whose
buld immediately and adversely be af-
isture condensation, but where the
es due to altitude would have no in-

cedures

tem inside the test chamber at labora-
ondition§.and make any connections
ugh theschamber wall to apply power
testitem performance.

5.1.5 Step b

a) With the prevailing pressure maintained
the temperature inside _the- cha
+ 30 °C £ 2 °C at an approximately un
over a period of 1 h to 2 h-and introduce
to produce relative humidity of not
95 %.

Ensure that frosting or condensation ¢
the surface(s) of the test item.

b) Maintain this condition for a sufficient
time-to' melt all frost and ice, or until th
temperature of the equipment reache
4 5 °C, then begin restoring the press

increase
mber to
form rate
moisture
ess than

ccurs on

period of
e surface
5 0 °C to
ire inside

the chamber to that corresponding to ground level

over a period of 15 min to 30 min.

NOTE 1 The point of introduction of moisture
temperature increase is arbitrary. However, it is
to generate an atmosphere close to saturation ar
frosting or condensation occurs on the test ite
starting to restore the ambient pressure to cor
ground level.

5.1.6 Step 6

Maintain the damp heat conditions of + 3
95 % RH to 100 % RH for a minimum peri
or for a period sufficient to carry out a func
formance test, whichever is the longer (see

during the
important
d in which
m, before
esponding

0 °C and
bd of 1 h,
ional per-
5.1.8).

5.1.7—Step-7

Conduct a functional performance test in accordance
with the equipment specification.

5.1.2 Step 2

Reduce the temperature inside the chamber at a rate
not exceeding 3 °C/min to — 20 °C 4+ 2 °C, or to the
temperature specified by the equipment specification
(see ISO 7137, test procedure 1.1).

Allow the test item to stabilize at the specified tem-
perature, or condition for a period defined in the
equipment specification.

On completion of step 6, allow the conditions inside
the chamber to return to standard ambient conditions
and allow the test item to stabilize.

Carry out a visual inspection for ingress of water if
specified in the relevant equipment specification.

5.1.8 Operation of test item for test No. 1

Operate the test item during exposure to the climatic
cycle as required by the relevant equipment specifi-
cation.
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Equipment required to operate throughout the flight,
including takeoff, landing and taxiing (steps 1 to 6 in-
clusive), or which only has power applied during the
descent phase (steps 5 and 6), shall be operated on
a representative duty cycle during exposure to the
climatic environment.

Unless required by the relevant equipment specifi-
cation, equipment normally idle during the descent
phase shall not be operated until the temperature and
humidity inside the chamber (step 6) have stabilized
at + 30 °C 9

Unless specified otherwise in either case, the con-
ditions in step 6 shall be maintained and operation of
the test item shall continue for a period of 1 h, or for
a period $ufficient to carry out a performance test,
whichevef is the longer. Power to the test item shall
then be syvitched off.

When the] test item has stabilized at laboratory ambi-
ent condifions, in accordance with step 7, conduct a
functional| performance test in accordance with the
relevant eguipment specification.

5.2 Test No. 2

52.1 Step 1

Subject the test item to the procedure defined in.5.1:1
to 5.1.6 td constitute the first cycle.

5.2.2 Step 2

Repeat the procedure of 5.1.2 to 5.1)6 three times to
produce a|total of four cycles.

If specified in the relevant-equipment specification,
either:

a) allow the test.item to stabilize between cycles in
accordance With 5.1.7 to constitute a 24 h cycle;
or

ISO 9662:1994(E)

Carry out a visual inspection for ingress of water if
specified in the relevant equipment specification.

5.2.4 Operation of the test item for test No. 2

Operation of the test item should be generally in ac-
cordance with the requirements of 5.1.8.

If required by the relevant equipment specification,
additional functional performance tests may be carried
out, e.g. if option a) of step 2 is selected, conduct a
f he end of the
stabilization period between climatic ¢ycles.

5.3 Test No. 3

Two alternative procedurgs are permifted in accord-
ance with 5.3.1 and)5.3.2. Procedure B is rec-
ommended wheré. eperation of the |equipment is
specified duringexposure.

5.3.1 Procedure A: Two chamber mlethod

a)

b)

Place the test item in a low ten
chamber at standard ambient ¢
lower the temperature to — 20 °Q
specified in the relevant equipmen
at a rate not exceeding 3 °C/min.
item to stabilize at the specified te

nperature test
onditions and
+2°C or as
t specification
Allow the test
mperature, or

condition for a period defined in fhe equipment

specification.

Transfer the test item to a humidi

ty chamber in

which the working volume has bgen previously

conditioned at + 30 °C + 2 °C and
less than 95 % RH.

Make the transfer as quickly as p
any case in a time not exceeding 1
ter period applying only to complex
volving handling problems.

Make any connections necessary

umidity of not

bssible, but in
b min, this lat-
equipment in-

through the

chamber wall to apply power and t

O monitor test

b) immediately start the next cycle following 5.1.6
by returning directly to the specified low tem-
perature.

If option a) is selected, no “artificial” drying out pro-
cedure shall be carried out between cycles.

5.23 Step 3

On completion of step 6 of the fourth cycle, allow the
conditions inside the chamber to return to standard
ambient conditions and allow the test item to stabil-
ize.

ftem performance.

NOTE 2

The arrangement for the transfer of the test

item between chambers requires appropriate planning
in order to minimize the time that the doors and cable
access ports are open and the time necessary to re-
store the applied environment.

c) When the temperature and humidity inside the
test chamber have stabilized at + 30 °C and
95 % RH to 100 % RH, condition the test item for
a minimum period of 1 h, or for a period sufficient
to carry out a functional test, whichever is the
longer.
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d) On completion of c), allow the conditions inside
the humidity chamber to return to standard ambi-
ent conditions and allow the test item to stabilize.

Carry out a visual inspection for ingress of water
if specified in the relevant equipment specifi-
cation.

5.3.2 Procedure B: One chamber method

a) Place the test item in the climatic chamber and
begin the test procedure in accordance with

© ISO

and humidity conditions inside the chamber have
stabilized. Unless otherwise specified, apply power
and operate the test item for 1 h, or for a sufficient
period to conduct a specified functional performance
test, whichever is the longer.

For procedure B, operation of the test item shall be
generally in accordance with the operating require-
ments for test No. 1 (see 5.1.8).

5.3.1a).

b) Introduce heat and moisture such that the tem-
perature inside the chamber is raised from the
specified low temperature to + 30 °C + 2 °C in
1 h to 2 hf Do not allow the rate of temperature
change to pxceed 3 °C/min at any time.

During thig transitional period, hold the humidity
close to [saturation (nominally not less than
95 % RH).

c¢) Condition |the test item in accordance with
5.3.1¢).

d) Allow the ponditions inside the climatic chamber
to return tq standard ambient conditions and aliow
the test itgm to stabilize.

Carry out g visual inspection for ingress of water
if specified in the relevant equipment specifi-
cation.

5.3.3 Operatjon of the test item for test'No. 3

Operation of the test item shall be irlatcordance with
the requiremepts of the relevant.édquipment specifi-
cation.

For procedure JA, it is anticipated that operation of the
test item will gnly be réquired when the temperature

P
6—Testfacilities

The test chamber required to carry ait'thege tests is
more complex and, therefore, more expensive than
those necessary to apply the individual envifonments.

However, the prime purpose of the tests is to dem-
onstrate compatibility and/or vulnerability of the test
item when exposed %o ‘the aggravated cdnditioning
which occurs during” the transition from| flight to
ground conditionsy*This would not be progerly dem-
onstrated by“tests representing the indiyidual en-
vironments: Frosting, melting/condensation and the
induced ingress of moisture are the essentjal ingredi-
ents of\this test.

Whilst it is important to maintain good envifonmental
testing practice, control of some of the|test par-
ameters may be relaxed in comparison with those
tests for the individual environments, therelpy helping
to reduce the complexity and cost of a suftable test
chamber, e.g. the rates of change of pregsure and
temperature may be considered average values for
the transition stages of test Nos. 1, 2 and 3, pro-
cedure B.

In those cases where a closer control off the test
conditions are considered important and cpst effec-
tive, the relevant equipment specification should de-
tail any necessary amendments to [the test
parameters or test procedure.
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Step
o Step 1 Step 2 3 Step & Step S Step 6 Step 7
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NOTE — Fof test No. 2, the relevant equipment specification shall state whether option a) or option b) is requided (see 5.2.2).

Figure 1 — Humidity/temperature/pressure profile for test Nos. 1 and 2
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