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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

in accordance with the i i the ISO/IEC Directives, Part 2

-<e of this dor\ﬁ?n

or all su

150-505:3-7 I —TFeehrient—€ ig*g,_
ISO/TC 172, Optics and photonics, Subcomnq‘;tﬂ“.qq> C 1, Fundamental standards

This seemd- edltlon cancelsand r ?acgthe f edition (IS0 9022- 7:*9-9-4-), wirielrires
bt rbed : tedhetorhrrrt : I ] : _

ISO 9022 consists of the following parts, under the general title Optics and photonics — Environmental
test methods:

— Part 1: Definitions, extent of testing

— Part 2: Cold, heat and humidity

— Part 3: Mechanical stress

— Part 4: Salt mist

— Part W
—PeetePust

— Part 7: Resistance to drip or rain

— Part 8: High -pressure, low -pressure, immersion

— Part 9: Solar radiation_
A O Gommbirmetsi s hertei . L by i
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— Part 11: Mould growth

— Part 12: Contamination
——ParttI-Combined-shoclcbrmporfreefatrand-dry-heatorcotd
— Part 14: Dew, hoarfrost, ice

— Part 17: Combined contamination, solar radiation

— Part 20: Humid atmosphere containing sulfur dioxide or hydrogen sulfide
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Introduction

Optical instruments are affected during their use by a number of different environmental parameters
which they are required to resist without significant reduction in performance and to remain within
defined specifications.

The type and severity of these parameters depend on the conditions of use of the instrument (for
example, in the laboratory or workshop) and on its geographical location. The environmental effects
on optical instrument performance in the tropics and subtropics are totally different from those found
when they are used in #re=Aretiearctic regions. Individual parameters cause a variety of different and
overlapping effects on instrument performance.

The manufacturer attempts to ensure, and the user naturally expects, that instruments will resist the
likely rigours of their environment throughout their life. This expectation can be assessed by exposure
of the instrument to a range of simulated environmental parameters under controlled laboratory
conditions. The severity of these conditions is often increased to obtain meaningful results in a relatively
short period of time.

In order to allow assessment and comparison of the response of optical instruments to appropriate
environmental conditions, ISO 9022 contains details of a number of laboratory tests which reliably
simulate a variety of different environments. The tests areibased largely on-TEC standards, modified
where necessary to take into account features special to gptical instruments.

H-shroutd-e-mroted-tiratasAs a result of continuous.progress in all fields) optical instruments are no
longer only precision-engineered optical products;.but, depending.ontheir range of application, also
contain additional assemblies from other fields. For.this reason, fistrecessary-to-assess-the principal
function of the instrument ¢eis to be assessefi@ detérmine which International Standard ts<eshould be
used for testing. If the optical function is ofprimary importance,sthen ISO 9022 is applicable, but if other
functions take precedence, then the appropriate International’Standard in the field concerned should
be applied. Cases mraycan arise where application of‘both ISO 9022 and other appropriate International
Standards will be necessary.

vi © ISO 2015 - All rights reserved
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INTERNATIONAL STANDARD ISO 9022-7:redline:2015(E)

Optics and photonics — Environmental test methods —

Part 7:
Resistance to drip or rain

1 Scope

This part of ISO 9022 specifies nretlrods-for-tretestirgthe methods relating to the environmental tests
of optical instruments amd-rstrunrents-contatingopticat-comporentsincluding additional assemblies
from other fields (e.g. mechanical, chemical, and electronic devices), under equivalent conditions, for
their ability to resist the influence of drip or rain.

The purpose of testing is to investigate to what extent the optical, srermratclimatic, mechanical, chemical,
and electrical (including electrostatic) performance characteristics of the specimen are affected by drip
or rain. Contamination of drip or rain water due to impurities in the air skalis to be ignored for the
purposes of this part of [SO 9022.

2 Normative references

The following refereneed-&uememdogme&g\n wgoles)f mﬁ’Sart are normatively referenced in this
documentand are indispensable for its application. For dated references,
only the edition cited applies. Forwundated referénces, the latest edition of the referenced document
(including any amendments) applies.

ISO 9022-1-#994, Optics and upﬁen'l—i‘nmts&'hbtonics — Environmental test methods — Part 1:
Definitions, extent of testing

3 General information and test'conditions

At the beginning of exposure, the‘temperature of the water shall be below that of the specimen. During
exposure, the specimen shall be mounted in the possible operating positions on a rotary table which
rotates at a speed of 1 r/min to 2 r/min about its axis perpendicular to the sprinkling area. Prior to
testing, the required rain or drip rate shall be measured and set in the centre of the sprinkling area
occupied by the specimen.

Measurement of the rain rate or drip rate shall be performed using arairrgatgeof-thretypedesigredby
Prof-HeHmranm—Seethe Hellman rain gauge (see A.3ferdetattedinformation). If various measuring areas

exist and/or several nreasurenrerrttmeasurements are performed, the mean value for all measurements
shall lie within the limits specified in FelstesTable 1-e, Table 2, and Table 3 for the required rain rates.

4 Conditioning

4.1 Conditioning Methrod-72—method 72: Drip

The drip shall be produced with the test apparatus shown in Figure 1. This size of the test apparatus and
the dispenser plate (see Figure 2) shall be determined by the size of the specimens. Specimens requiring
a dispenser plate of more than 1 m2 may be tested in sections. The required water level above the
dispenser plate shall be regulated by a float valve and/or overflows (see Figure 1). Decalcified or fully
desalted water shall be used to prevent blockage of the fine holes in the dispenser plate. The distance
between the specimen and the dispenser plate shall not be less than 1 m. Care shall be taken to ensure
that every point of the possible upper sides of the specimen are exposed to the drip during the test.

© IS0 2015 - All rights reserved 1
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4.2 Conditioning Metlrod-73—method 73: Steady rain

The test shall be performed with tap water (drinking water) or with water prepared in accordance with
4.1. The shower heads used shall correspond to those shown in Figure 3. The swivelling shower heads
shall be arranged in such a way that the required rainfall rate is evenly distributed over the sprinkling
area. The measurement of the rain rate shall be performed in accordance with Clause 3. The number of
shower heads depends upon the size of the specimen. The shower heads shall be positioned at least 2 m
above the highest surface of the specimen. A recommended arrangement of the shower heads is given in

tireAnnex A-explamratory-otes.

4.3 Conditioning Metirod74—method 74: Driving rain

The requirements of 4.2 shall apply for producing the rainfall. The wind generator shall be arranged so
that the rain falls as evenly as possible on the specimen.

During the exposure, the rotary table bearing the specimen shall be erected approximately 2 m in the
direction of the wind behind the centre of the sprinkled area which would be formed if no wind were applied.

Prior to insertion of the specimen in the test apparatus, the wind velocity and the rain rate shall be
measured in the area where the centre of the specimen will be located during exposure. A rain-catching
metal sheet as shown in Figure 4 shall be inserted in the I—@lan rain gauge-ef-thre-type-designedby

5 Procedure

5.1 General

The test shall be conducted in accordance with the.requirements of the relevant specification and
with IS0 9022-1.

5.2 Preconditioning

If not specified in the relevant specification, the surface of the specimen shall be properly cleaned prior
to exposure. To this end, only such neutral cleaning agents shall be used &sthat do not leave a film on or
attack the surface of the specimen. Aftercleaning, the specimen shall be restored to service condition
(e.g. by the application of protective grease).

5.3 Recovery

If not specified in the relevant specification, the surface of the specimen shall be dried. Blowing with
compressed air is not permitted. The temperature shall then be adjusted to ambient conditions.

5.4 Final test

After recovery, internal optical surfaces of the specimen mraymight show a moisture film. This shall
disappear in the time specified in the relevant specification.

In the event that penetrated water cannot be detected by visual inspection, a method of examining
whether moisture has penetrated shall be specified in the relevant specification.

2 © IS0 2015 - All rights reserved
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6 Environmental test code

The environmental test code shall be as defined in ISO 9022-1, giving a reference to ISO 9022 and the
codes for the conditioning method chosen, the degree of severity, and the state of operation.

EXAMPLE The environmental test of optical instruments for resistance to steady rain, conditioning method
73, degree of severity 01, state of operation 1, s'l-nrH-b-EI identified as:

EnvireonmentartesH56-5622-73-04+%

Faltete—b ¢ o Hitiorrimre-Metirod-F—bri

of severity 01 02 03 04 05 06 07 08
15 to 35

Specimen t€
exposure

rature at beginning of

Difference between speci
temperature at beginning of exp

Water level above dispenser plate 75
Drip rate 55+1
Exposure time 15 30

State of operation /

When degrees of severityare 01 to 0@,

X2, ,c
85 /\Q’
Table 1 — Degrees of sevep?xf\ﬁ)r conditioning Methrod-72—method 72: Drip

Degree of severity %\ Sb’ 01 | 02 | 03 | 04 | 05 06 | 07 | 08 | 09
Specimen temperature at beglnmqa‘g of °C 15to 35
exposure
Difference between specimen and K 2to 20
water temperature at beginning of
exposure
Water level above dispenser plate mm 10 40 75
Drip rate mm/min 1,5+0,5 3,51 55+1
Exposure time min 1 | 5 | 15 5 | 15 | 30 5 | 15 | 30
State of operation Oorlor2

Specimen temperature at begi 15to 35

2to 20

Difference between specimen and water
beginning of exposure

© IS0 2015 - All rights reserved 3
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Y
Exposure time min F0-+2 302
E———
Table 2 — Degrees of severity for conditioning Methed-73—method 73: Steady rain
Degree of severity 01 02

Specimen temperature at beginning of exposure °C 15to 35 15to 35
Difference between specimen and water temperature at K 2to 20 2to 20
beginning of exposure
Rain rate mm,/min 5+2 20+3
Exposure time min 302 302
State of operation Oorlor2

01 02 03 04 05
15to 35

Difference between spetimagn and watertempera-
tures at beginning of exposure€

Wind velocities at specimen location

333
Rain rate 2%
Exposure time 10 30
. &V’
State of operation Q
In the low rain raterequired for degrees of @verlt}ﬁ’@ \623.(@5 and 06, the water t always distrib-

uted in t ™ of drops through the shower hea(is?zhis is, however, counteracted by
ence of the water caused by the high w1nd87&&ﬁ%1ty

Table 3 — Degrees of severity for\qbndhlomng Methed-74—method 74: Driving rain

Degree of severity. < 01 | 02 | 03 | 04 | 05 | 06
Specimen temperature at beginning ofexposure °C 15to 35
Difference between specimen and watertempera- K 2to 20
tures at beginning of exposure
Wind velocities at specimen location m/s 18+3 333
Rain rate mm/min 2+1 10+3 2+1
Exposure time min 10 | 30 | 10 | 30 | 10 | 30
State of operation Oorlor?2

4 © IS0 2015 - All rights reserved



��'|��c��|�W[�a�ë��yO�;����41��3F��~��qС�{�:ȃ�|G��/e��N僊��'̃��qB�ؾ"n�
��#"��A[�q��= ��}�����

