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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-governmentak—ir—Haisor—with—SO—also—take—par—in—the—werk—SO—collaborates—elosely—with the
Internationall Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tgdsk of technical committees is to prepare International Standards. Draft International Standards
adopted by [the technical committees are circulated to the member bodies for voting. )Publication as an
Internationall Standard requires approval by at least 75 % of the member bodies casting a-vote.

Attention is grawn to the possibility that some of the elements of this document¢may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 9022-7 was prepared by Technical Committee ISO/TC 172, Optics-and photonics, Subcommittee $C 1,
Fundamentgl standards.

This second edition cancels and replaces the first edition (ISO©022-7:1994), which has been technjcally
revised, and| ISO 9022-7:1994/Cor.1:2001. Clause A.3 has been‘added to provide detail information aboyt the
rain gauge.

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

— Part 1: Definitions, extent of testing

— Part 2: Qold, heat and humidity

— Part 3: Mechanical stress

— Part 4: Salt mist

— Part 5: Gombined cold/ow air pressure

— Part 6: Qust

— Part 7: Resistance to drip or rain

— Part 8: High pressure, low pressure, immersion

— Part 9: Solar radiation

— Part 10: Combined sinusoidal vibration and dry heat or cold

— Part 11: Mould growth

— Part 12: Contamination

— Part 13: Combined shock, bump or free fall and dry heat or cold
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— Part 14: Dew, hoarfrost, ice

— Part 15: Combined digitally controlled broad-band random vibration and dry heat or cold
— Part 16: Combined bounce or steady-state acceleration and dry heat or cold

— Part 17: Combined contamination, solar radiation

— Part 18: Combined damp heat and low internal pressure

— Part 19: Temperature cycles combined with sinusoidal or random vibration

— PRart 20: Humid atmosphere containing sulfur dioxide or hydrogen sulfide

— FRart 21: Combined low pressure and ambient temperature or dry heat
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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.

The type and severity of these parameters depend on the conditions of use of the |nstrument (for example in
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s. Individual parameters cause a variety of different and overlapping effects on dnstru

turer attempts to ensure, and the user naturally expects, that instruments will iresist the
eir environment throughout their life. This expectation can be assessed. by exposure o

ese conditions is often increased to obtain meaningful results in a relatively short period of tir]

allow assessment and comparison of the response of optical)instruments to approf
| conditions, 1SO 9022 contains details of a number of laboratory tests which reliably simul
erent environments. The tests are based largely on IEC standards, modified where necessz
ount features special to optical instruments.

noted that, as a result of continuous progress in all fields, optical instruments are no longer

rom other fields. For this reason, it is necessary.to assess the principal function of the instru
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Optics and photonics — Environmental test methods —

Part 7:
Resistance to drip or rain
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Scope

part of 1SO 9022 specifies methods for the testing of optical instruments @nd instrument
al components under equivalent conditions, for their ability to resist drip or rain.

burpose of testing is to investigate to what extent the optical, thermal, mechanical, chemical 3
rmance characteristics of the specimen are affected by drip or rain,\Contamination of drip
o impurities in the air shall be ignored for the purposes of this patt of ISO 9022.

Normative references

ences, only the edition cited applies. For undated references, the latest edition of theg
ment (including any amendments) applies.

D022-1:1994, Optics and optical instruments — Environmental test methods — Part 1: Defin
5ting

General information and‘test conditions

e beginning of exposure, the temperature of the water shall be below that of the speci
sure the specimen shall’be mounted in the possible operating positions on a rotary table whi
bed of 1 r/min to 2t/min about its axis perpendicular to the sprinkling area. Prior to testing,
br drip rate shall b&' measured and set in the centre of the sprinkling area occupied by the spg

Eurement.of \the rain rate or drip rate shall be performed using a rain gauge of the type desig
nann. See“A.3 for detailed information. If various measuring areas exist and/or several meas
rmed)’the mean value for all measurements shall lie within the limits specified in Tables 1
red.rain rates.

following referenced documents are indispensable for the application of this document.
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4 Conditioning

4.1

Conditioning 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
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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.

4.2 Conditioning 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 the explanatory notes.

4.3 Conchtioning Method 74 — Driving rain

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

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

Prior to inseftion of the specimen in the test apparatus, the wind velocity and the'rain rate shall be meagured

in the area Where the centre of the specimen will be located during exposure. A rain-catching metal shegt as
shown in Figure 4 shall be inserted in the rain gauge of the type designed-by/Prof. Hellmann.

5 Procedure

5.1 General

The test shpll be conducted in accordance with the-requirements of the relevant specification and|with
ISO 9022-1.

5.2 Precgnditioning

If not specifled 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 as do not leave a film on, or attack, the
surface of the specimen. After cleaning, the specimen shall be restored to service condition, e.g. by the
application df protective grease:

5.3 Recopyery

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 Finaltest

After recovery, internal optical surfaces of the specimen may 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 © I1SO 2005 — 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, shall be identified as:

Environmental test ISO 9022-73-01-1

Table T— Degrees of severity for conditioning NMethod 72— Drip |
Deglee of severity 01 | 02 | 03 | 04 | 05 | 06 {yor [[ 08 | 09
Spegimen temperature at beginning of °C 15to 35
exposure
Diffé¢rence between specimen and water K 2 to 20
temperature at beginning of exposure
Water level above dispenser plate mm 10 40 75
Drip rate mm/min 1,5+0,5 3,5+1 b,5 + 1
Expbsure time mn | 1 [ 5 | 5 [15]3 ]| 5 [[15] 3
StatF of operation Oor1or2

from| each hole. Only after this has been guaranteed shall the¢water level be lowered to the required volume, e.g. by
opelping the overflow. The use of surface-active agents is notpermitted.

Wr;in degrees of severity are 01 to 06, fill the test apparatus priofiteexposure in such a way that the water drips evenly

Table 2 — Degrees of severity for conditioning Method 73 — Steady rain

Degfee of severity 01 02
Spegimen temperature at beginning of exposure °C 15to 35 15 to 35
Diff¢rence between specimen and. water temperature at K 210 20 21020
beginning of exposure

Rain rate mm/min 5+2 20+£3
Exppsure time min 30+2 30+2
Statp of operation Oor1or2

Table 3 — Degrees of severity for conditioning Method 74 — Driving rain

Degle€ of severity 01 | o2 | 03 [ o4 | of | o6
Specimen temperature at beginning of exposure °C 15to 35

Difference between specimen and water K 21020

temperatures at beginning of exposure

Wind velocities at specimen location m/s 18+3 33+3
Rain rate mm/min 2+1 10+3 2+1
Exposure time min 10 30 10 30 10 30
State of operation Oor1or2

In the low rain rate required for degrees of severity 01, 02, 05 and 06, the water is not always distributed in the form of
drops through the shower heads. This is, however, counteracted by the strong turbulence of the water caused by the
high wind velocity.

© I1SO 2005 — All rights reserved 3
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Dimensions in millimetres

Key

1 overflowg (J > 20)
2 outflow tp empty apparatus after test
3 inflow

Any details ot given should be chosen appropriately.

Figure 1 — Test apparatus for drip conditioning method

4 © I1SO 2005 — All rights reserved
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Dimensions in millimetres
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1 blate made of CuZn alloy, 0,8 mm thick
2 holes with diameter of 0,35 mm bored through indentations in metal sheet
3 ndentations produced with steel rod of 4,8 mm diameter, radius at tip 5 mm, pressed 1,5 mm into metal

Dimension Tolerance
mm mm
0,1 to 0;9Q.inclusive +0,02
0,9 t0'6,0 inclusive +0,1
6,0 to 30,0 inclusive +0,2
30,0to 120,0 +0,3

Figure 2 — Section of dispenser plate

© I1SO 2005 — All rights reserved 5
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1 O-ring otgasket
@  holes without burr

Angular tolerance + 3°

®28,5
P
Dimension Tolerance

mm mm

0,1t00,9 +0,02
>0,9106,0 +0,1
> 6,0 to 30,0 +0,2
> 30,0 to 120,0 +0,3

Figure 3 — Shower head

© I1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=ee2e76dc6ae6cb67b40a41467be85a3d

The

Any

7
The
a)
b)
c)
d)

e)

© I1SO 2005 — All rights reserved

ISO 9022-7:2005(E)

—— — -
[ SRS E ..
[
|
5 I

Fain-catching sheet for measuring rate‘of/driving rain, inserted in the Hellmann-type rain gauge
vind direction
wo additional supports necessary*due to wind pressure

brea of surface 4 shall’be‘equal to the area of surface B.

Hetails not given.should be chosen appropriately.

Figure 4 — Rain-catching metal sheet

Specification

equipment specification shall contain the following details:
environmental test code;

number of specimens;

preconditioning of specimen if other than described in 5.2;
type and scope of initial test;

state of operation 2: determination of period of operation;
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f)  state of operation 2: method and scope of intermediate test;
g) recovery if other than described in 5.3;
h) type and scope of final test, unless specified in 5.4;

i) criteria for evaluation, e.g. admissible amount of penetrated water, time within which moisture film should
vanish;

j)  type and scope of test report.

8 © I1SO 2005 — All rights reserved
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Annex A
(informative)

Explanatory notes

A.1 General

Rain} flooding such as that encountered on ships, water spray or splash and the effect of drippi
someg of the manifold environmental influences to which optical instruments are exposed dufingth
all states of operation. This part of ISO 9022 describes exposure to drip and rain. The abilityto reg
mersion and flooding can be established by ISO 9022-8.

hg water are
eir lifetime in
ist exposure

Dripping water is used to simulate the influence on instruments of water dripping from above due to

condensation or leaks. The size of the drops exceeds 2 mm. The drip test-ean, however, alsd
simulate the effect of a small amount of rain on instruments which may net-hormally be expose|
which are protected against accidental, short exposure to rainfall, e.g. camera systems. The low
conditioning Method 72, degree of severity 01 or 02, are intended for exposure of this type.

The jnfluence of rain on optical instruments is similar to that to vhich they are subjected during
ure as detailed in ISO 9022-2; the effects, however, are different. Thus water in the form of ¢
rface tension, tends to penetrate into the instrument ok’eomponents thereof much less thar
water vapour. Unlike exposure to water vapour, petential corrosion phenomena are ndg
account in the rain test.
The
expg
the ¢
prod

effect of the rain increases the higher the speed, the smaller the size of the drops and th
sure time. In order to facilitate the test measurement of the size of the drops and their cong
xposure time is not required by this part of-ISO 9022. The shower head specified by this part
Lices rain with small drop sizes (< 2 mm)).

The |degrees of severity correspond, to conditions such as are encountered in a natural ¢
Condlitioning Method 73 and degree*of severity 01 simulate the maximum rain rate expected in
7 mm/min for a duration of 5min! This period is extended to 30 min as the rain rates measurg
durin
global rate reaches 20 mm/min for a duration of 5 min and is covered by degree of severity 02.
expdsure to degree of severity 02 has also been fixed at 30 min, not only in order to tighten the te
partly simulate the rainfall of less intensity but considerably longer duration experienced, for exam
Myahmar and Indgnesia (600 mm within 24 h and 12 000 mm within one year).

The
How|
streg

rain raterequired for conditioning Method 74 is less than that specified for conditioning
pver, due to the strong wind causing sprays and eddies when the rain impinges on the sy
s acting on the latter is more severe during exposure to conditioning Method 74 than to

be used to
d to rain but
drip rates of

exposure to
rops, due to
is the case
t taken into

e longer the
tancy during
of ISO 9022

environment.
Europe, i.e.
d in Europe

g cloudburst range between 3 mm/min to 7 mm/min for a duration greater than 30 min. The maximum

The time of
5t but also to
ple, in India,

Method 73.
ecimen, the
conditioning

Method-73.

A.2 Arrangement of shower heads in conditioning Methods 73 and 74

Figures A.1 and A.2 show a recommended arrangement of the shower heads for the rain test.

The arrangement shown in Figure A.2 is intended for testing strongly fissured specimens. The shower head in

the centre of Figures A.1 and A.2 can be switched on separately from those in the corners and

those in the

centre of the sides. The shower heads and the supply pipes should be made of a corrosion-resistant material.
The water is first cleaned by the connection of an appropriate filter. The required rain rate can be constantly
adjusted within the admissible limiting deviations by the use of a booster pump with a pressure control valve
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and a back-up supply, and a flow-meter. Any lime or sediment should be removed from the jet plates of the
shower heads immediately after use and when dry, they should be stored separately.

Dimensions in metres

D
O A

L

A
Y

Figure A.1 — Top view of arrangement of one, four or five shower heads

Dimensions in metres

A
Y
A
Y

Figure A.2 — Top view of arrangement of nine shower heads
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