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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.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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— Part 22: Combined cold, dry heat or temperature change with bump or random vibration

— Part 23: Low pressure combined with cold, ambient temperature and dry and damp 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 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 arctic regions. Individual parameters cause a variety of different and overlapping
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INTERNATIONAL STANDARD IS0 9022-14:2015(E)

Optics and photonics — Environmental test methods

Part 14:
Dew, hoarfrost, ice

1 [Scope

Thip part of ISO 9022 specifies the methods relating to the environmental tests of optical i
including additional assemblies from other fields (e.g. mechanical, chemical, andiel€ctron
under equivalent conditions, for their ability to resist the influence of dew, hoarfrost or ice.

The purpose of testing is to investigate to what extent the optical, climatic{mé€chanical, che
eledtrical (including electrostatic) performance characteristics of the spectimen are affect
hoalrfrost, or ice.

2 |Normative references

The following documents, in whole or in part, are normatively referenced in this documse

struments
ic devices)

bmical, and
ed by dew,

nt and are

indispensable for its application. For dated references, ‘only the edition cited applies. For undated

refgrences, the latest edition of the referenced document(including any amendments) appligs.

[S0|9022-1, Optics and photonics — Environmental test methods — Part 1: Definitions, extent o

[SO[9022-4, Optics and photonics — Environmental test methods — Part 4: Salt mist

3 |General information and test conditions

n

f testing

Exposure to dew, hoarfrost, or.ice. is effected by rapid change of the environmental conditions in a

chamber or by transferring the'specimen from a cold chamber to a conditioned room. Instru|

Iment parts

not|exposed to hoarfrost op-icing conditions during normal use should be protected from exposure to

such conditions during test.

4 |Conditioning

e 1 shows'the conditioning methods 75 (dew), 76 (hoarfrost followed by the process o
77 (ice eovering followed by the process of thawing). Conditioning method 77 (ice coveri
he process of thawing) includes two types of ice formation (see Annex A for details):

rime ice: degree of severity 01 applies;

thawing),
g followed

— glazed ice: degrees of severity 02 to 04 apply.
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Table 1 — Degrees of severity for conditioning methods 75, 76, and 77

Conditioning method 75 76 77

Degree of severity 01 01 02 03 01 02 03a 04a

Testchambertem- o0 | 1945 | 1042 | -25+3 -15+3 -25+3
Step1 |perature

. Until specimen has reached a temperature within 3 °C of the test cham-
Exposure time
ber temperatureb.
}T?ffff,}}f‘f“ber tem- o¢ 542 15+3 | -25+3
Hgarfrost, rime ice
! a1 0,5 2 5 20

Step 2 orfglazed ice build-up mm Not applicable to2 to 4 to7 to 30 =7p

or] test surfaces¢

Until the specimen has reached a tem-
Exposure time perature within 3 °C of theltest chamber
temperatureb.

Test chamber tem- oC 30+ 2

pdrature
Step 3  |Rdlative humidity % 80 to 95

. Until specimen has reached a temperattre within 3 °C of the test charp-
ExXposure time
ber temperatureb.

State of ope

Fation

1 or 2

a  Onlyapp

b Where h
test chamber]

¢ Testsurf

licable for outside-mounted naval equipment.

Aces as specified by the relevant specification.

bat-dissipating specimens are involved, temperature soaking shall be deemed to be satisfactory if, at stabi
temperature, the temperature of the specimen does notchange by more than 3 °C within one hour.

ized
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onditioning

all be conducted in accardance with the requirements of the relevant specification and v

brwise spetified in the relevant specification, the surface of the specimen shall be prop
ng nonresidue neutral cleaning agents only. After cleaning, the specimen shall be restore
dition.(as, for instance, by applying protecting grease, etc.).

vith

erly
d to

5.3.1 Conditioning method 75, degree of severity 01; conditioning method 76, degrees of
severity 01 and 02

After temperature stabilization in step 1, immediately expose the specimen to the environmental
conditions of step 3. This can be done by transferring the specimen to a conditioned room or changing

the test chamber conditions.
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5.3.2 Conditioning method 76, degree of severity 03

After temperature stabilization of the specimen in step 1, proceed to step 2 and heat the test chamber
to =5 °C. Produce hoarfrost by directing water vapour or atomized spray against the specimen, using a
fine nozzle spray gun arranged at a distance of 0,5 m from the specimen.

If state of operation 2 is required, perform an intermediate test after completion of step 2, immediately
proceed to step 3, and perform another intermediate test during the process of thawing.

5.3.3 Conditioning method 77

5.3{3.1 Degree of severity 01

Aftér temperature stabilization of the specimen during step 1, proceed to step 2-and hdat the test
chamber to -5 °C. Produce a build-up of opaque rime ice, as thick as requiredjon the spgecimen by
dirgcting a spray of atomized-water, pre-cooled to 5 °C, against the specimen(({using a coaise nozzled
spray gun arranged at a distance of 0,2 m to 0,3 m from the specimen).

Continue as specified in 5.3.2.

5.313.2 Degrees of severity 02 to 04

After temperature stabilization of the specimen in step 1, pro€eed to step 2 and procedure albuild-up of
glazed ice on the specimen as required. This can be achievedby sprinkling or pouring freezing water on
the[specimen (in several layers, if necessary).

If the test solution (salt water) specified in ISO 9022-4.is$ to be used for producing the build-yp of glazed
ice when testing to degrees of severity 03 and 04, the'relevant specification shall include an dppropriate
note.

Continue as specified in 5.3.2.

5.4 Recovery

Unlgss otherwise specified in the relevant specification, superficially dry the specimen after removal
from the test chamber. Do not’use compressed air for drying. Restore specimen to ambient temperature.

5.5 Final test

Condensed moisture-visible on optical surfaces within the specimen shall be acceptable pr¢vided that
such films vanish-within the time interval specified in the relevant specification. Unless penetrated
watler can be.detected by visual inspection, the relevant specification shall specify an gppropriate
method of verification.

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 hoarfrost, conditioning method
76, degree of severity 03, state of operation 1, is identified as:

Environmental test ISO 9022-76-03-01

© IS0 2015 - All rights reserved 3
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7 Specification

The relevant specification shall contain the following details:

a) environmental test code;

b) number of specimens;

¢) number, location, and method of installation of temperature sensors;

d) position and mounting of specimen in the test chamber (e.g. on a turntable);

e) size arld position of the test surfaces on the specimen;

f) methof of producing hoarfrost or ice build-up, if other than described in 5.3.2 and 5.3.3;

g) precorlditioning if other than described in 5.2;

h) type ahd scope of initial test;

i) if statd of operation 2 is required: time of operation;

j) if statd of operation 2 is required: type and scope of intermediate test;
k) recovery, if other than described in 5.4;

1) type ahd scope of final test if other than described in 5.5;

m) criterip for evaluation, e.g. potential amount of water allowed to penetrate, time within which
moistyre film shall vanish;

n) type ahd scope of test report.
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Annex A
(informative)

Explanatory notes
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U, hoarfrost, or ice degrade or impede visibility through optical instruments or front'w
d-up binds moving parts together and is much more difficult to remove than.dew or
operation and service life of optical instruments can be degraded as the necessity of]

ndows. Ice
hoarfrost.
employing

manual, mechanical, or chemical ice removal measures entails an increased hazard of damage to the
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rument. One of the objectives of testing, therefore, is to evaluate gentle.méthods of re
d-up, hoarfrost, and dew from the instrument.
Dew

formation of dew is caused by water vapour condensing from the surrounding air on th{
ruments the temperature of which is above 0 °C but belov the dew point of the surround
ridity. Dew can also occur on an instrument that is remeved from a cold open air conditior
bor environment.

Hoarfrost

rfrostis a light, mostly thin and relatively easy-to-remove deposit of crystalline ice whig
irs in the shape of scales, feathers, fans; or needles, formed by water vapour condensin

be produced by blowing water vapour or water fog against the cold instrument.

Ice build-up

.1 General

re are two waysyf compact natural ice build-up on instruments: non-transparent rime ic
ess transpafent glazed ice, the grade of transparency being dependent upon the thick
d-up. Being(saturated with air, rime ice is about a quarter the mass by volume of glazed iq
latter issnearly as dense as pure ice.

moving ice

b surface of
ng relative
toawarm

h normally
b, from the

rounding clear air on surfaces the femperature of which is below 0 °C. Thick build-up of hoarfrost

e and more
hess of the
e, whereas

.2~ Rime ice formation

Rime ice is a deposit of caking granular particles. The colour ranges from haze grey to white, depending
upon the density of build-up. Rime ice is much denser and more compact than hoarfrost and therefore
much less easy to remove.

Itwill occur wherever fog or drizzle falls on surfaces thatare colder than 0 °C. The deposited precipitation

can

accumulate to a considerable thickness and can form large upwind plumes.

A.4.3 Glazed ice build-up

Glazed ice will build up wherever air or supercooled rain falls on surfaces that are colder than 0 °C.
Supercooled rain can also lead to glazed ice build-up on surfaces the temperature of which is slightly

abo

©IS

ve 0 °C.
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