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Thi

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENVIRONMENTAL TESTING -

Part 3-6: Supporting documentation and guidance —
Confirmation of the performance of temperature/humidity chambers

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of IEE€ ‘s to pro
ternational co-operation on all questions concerning standardization in the electrical and¢glectronic field
his end and in addition to other activities, IEC publishes International Standards, TechniCal Specificaf]
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter,“referred to as

ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interd

the subject dealt with may participate in this preparatory work. International, governmental and

overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cl
ith the International Organization for Standardization (ISO) in accordance\with conditions determine|
greement between the two organizations.

Q = Tt = Q

onsensus of opinion on the relevant subjects since each technical{gommittee has representation fro

g
Tlhe formal decisions or agreements of IEC on technical matters express,as nearly as possible, an internat
qg
interested IEC National Committees.

IEC Publications have the form of recommendations for interhational use and are accepted by IEC Natf]
Gommittees in that sense. While all reasonable efforts are¢made to ensure that the technical content of
Hublications is accurate, IEC cannot be held responsibfe for the way in which they are used or for
misinterpretation by any end user.

Ip order to promote international uniformity, IEC Natienal Committees undertake to apply IEC Publica
tfansparently to the maximum extent possible inZtheir national and regional publications. Any diverg
Hetween any IEC Publication and the corresponding national or regional publication shall be clearly indicat
the latter.

IEC itself does not provide any attestation/of conformity. Independent certification bodies provide confo
gssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fof
ervices carried out by independent ceftification bodies.

Il users should ensure that they have the latest edition of this publication.

S

A

No liability shall attach to IE€-or its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property dama
dther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
gxpenses arising out_0f\the publication, use of, or reliance upon, this IEC Publication or any other|
Rublications.

A
i

ttention is drawn te’the Normative references cited in this publication. Use of the referenced publicatio
indispensable_ferithe correct application of this publication.

Attention isTdrawn to the possibility that some of the elements of this IEC Publication may be the subj¢
pgatent rights? IEC shall not be held responsible for identifying any or all such patent rights.
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made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 60068-3-6 has been prepared by IEC technical committee 104:

Env

ironmental conditions, classification and methods of test.

This second edition cancels and replaces the first edition published in 2001. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) Confirmation procedures are clarified.

The

text of this International Standard is based on the following documents:

FDIS Report on voting
104/760/FDIS 104/779/RVD

Fulllinformation on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

Thig document has been drafted in accordance with the ISO/IEC ‘Directives, Part 2.
IEC|60068-3-6 is to be read in conjunction with IEC 60068-3-5:2001 and IEC 60068-3-7:2001.
A ligt of all parts in the IEC 60068 series, published<under the general title Environmental
testfng, can be found on the IEC website.

The| committee has decided that the contents_of.this document will remain unchanged until the
stability date indicated on the IEC website.wnder "http://webstore.iec.ch" in the data relatefd to
the gpecific document. At this date, the document will be

e feconfirmed,

e Withdrawn,

e feplaced by a revised edition, or

e Amended.

IMPORTANT - The“colour inside” logo on the cover page of this publication indicates
that it contains:colours which are considered to be useful for the correct understanding
of ifs contents. Users should therefore print this publication using a colour printer.



https://iecnorm.com/api/?name=727de102cd07fe9adb33bb319aaccaf0

IEC 60068-3-6:2018 RLV © IEC 2018 -5-

INTRODUCTION

IEC 60068 (all parts) contains fundamental information on environmental testing procedures
and severities.

The expression "environmental conditioning” or "environmental testing" covers the natural and
artificial environments to which components or equipment may be exposed so that an
assessment can be made of their performance under conditions of use, transport and storage
to which they may be exposed in practice.

Tenpperature and humidity chambers used for "environmental conditioning" or "environmelntal
testing" are not described in any publication, although the method of maintaining” jand
medsuring temperature and/or humidity has a great influence on test results. The{phydical
chafacteristics of temperature and humidity chambers can also influence test results.
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ENVIRONMENTAL TESTING -

Part 3-6: Supporting documentation and guidance —
Confirmation of the performance of temperature/humidity chambers

Scope

Thi

part of IEC 60068 provides a uniform and reproducible method of confirming\ that

temperature and humidity test chambers, without—lead specimens, conform)t0 |the
reqliirements specified in climatic test procedures-contained-in of IEC 60068-2 (allparts). This
docpment is—destinred intended for users when conducting regular chamber performgnce
monitoring.

2 |[Normative references

Thel| following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated, references, only the ed:ﬁion
citefl applies. For undated references, the latest edition of the’referenced document (including
anylamendments) applies.

IEClL60068-3-4  _Environmental testing Daort 2.4 SAwbortina-documentation-and-auidande
LR IASAAA AR I S A A LA R E R R AR N A ) IU\)I-”IH T UartT o T \JUP’\IUI‘I"& AZAA AR EAR REAC R TACS N EERT N A | yuluull\.\/
LDopefhontlosic

IEC|60068-3-5:2001, Environmental testing, = Part 3-5: Supporting documentation [and
guidance — Confirmation of the performancé of temperature chambers

IEC|60068-3-7:2001, Environmental~testing — Part 3-7: Supporting documentation land
guidance — Measurements in temperature chambers for tests A and B (with load)
IEC|60068-3-11, Environmentab'testing — Part 3-11: Supporting documentation and guiddnce
— Chlculation of uncertainty_of conditions in climatic test chambers

3

For

Terms and definitions

the purpose of this document, the following terms and definitions apply.
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ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/
e |SO Online browsing platform: available at http://www.iso.org/obp
NOTE 1 For terms and definitions regarding temperature testing, refer to IEC 60068-3-5.

NOTE 2 Unless otherwise specified, "humidity" is relative humidity (RH).

3.1
temperaturethumidity-chamber

enc|osure or space in some parts of which the temperature/humidity conditions specifiefl in
IEC|60068-2 (all parts) can be achieved

Note] 1 to entry: See IEC 60068-3-4.

3.2

i £ | idit
seejclause 3 of IEC 60068-3-4

3.2
absjolute humidity
mags of water vapour present in a unit volume of moist air

Notel 1 to entry: Typical units of measure are g/m3.

3.3
dewpoint
Ty
temperature at which the saturation vapour.pressure over water-er-ice is equal to the partial
pregsure of the water vapour in the air

3.4
satliration vapour pressure

ated constant tamn
St A=CoORStatttenpe tHe—H

whdn-a3 aiven volume of air racsant and is incanable of
wAgha-gHveh—vodmeoraH esehtahRciS SapPadH t

D n
T L) L) T LR} 154

3

holdi e cdid '

majimum possible pressureJexerted by a water vapour in equilibrium with its solid or liquid
phape, such that any increase will initiate within the vapour a change to a more condensed
statp

3.5
partial vapour-pressure
confribution\.of water vapour in a given volume of air at a constant pressure and temperature

to-thepressure-exerted-by of the atmosphere

3.6
relative humidity

RH

ratio of the partial vapour pressure, divided by the saturation vapour pressure of a given
volume of air at a constant temperature, expressed as percentage

Note 1 to entry: The most popular method to express the water vapour content in air is relative humidity.

3.7
temperature/humidity stabilization

state of maintaining temperature/humidity within specified tolerance for a specified time at
specified points in the working space



https://iecnorm.com/api/?name=727de102cd07fe9adb33bb319aaccaf0

3.8

achieved humidity

stabilized humidity w
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hich desired humidity at the centre of the working space achieves wi

specified tolerance

3.9

climatogram
graphic display of combined temperature with relative humidity

Noterd—to-artry- Seo-Eiaura-Q
I 9 o

018

o
rel

fluef
diffd
in tH

Notel

Note

Notel

3.12
reld
diffe

the centre of the working space andyat any other point in the working space

Notel

rence, after stabilization, between the maximum and minimum humidity at-specified pQg
e working space during a specified interval of time

1 to entry: For calibration, the centre point of working space may be used.

1 to entry: The absolute humidity of the air can be considered to be the same throughout the working sp

2 to entry: See Figure 1.

tive humidity variation in space
rence in mean value, after stabilization, at any moment in time between the humidit

1 to entry: See Figure 1.

Humidity fluctuation

outside the centne of -f’:——h*\:g—:j:d/—_——— - A 1

working space

ints

King

imum difference in mean humidity value, after stabilization, at any moment in {ime
between two separate points in the working space

ace.

y at

£ Humidity fluctuation | /’ L
é in the Centre Of ————————————————————— p— g
= working space i __/ k)
T @

(U]

Variatioh |

Humidity fluctuation
outside the centre of
working space

Time ——fm~

IE

Figure 1 — Example of humidity differences

c
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3.13

working space

part of the chamber in which the specified conditions can be maintained within the specified
tolerances

Note 1 to entry: See Figure 2 and Table 1.

\/
—g— -
Y

IEC

NOTE Practical dimensions of working space see Table 1.

Figure 2 — Working space

Table 1 — Practical®dimensions

Size Volume Distance X X (min.)
| mm mm
Small Up to 1 000 L/10 50
Medium 1 000 to 2 000 L/10 100
Large More than 2000 L/I10 150
NOTE Not all chambers are cubig ifi construction.

4 |Measuring of performances

4.1| Test area‘environment

The| envirenment around a temperature/humidity test chamber may influence the conditions
insifle the)test chamber.

The confirmation of performance of a temperature/humidity chamber should be carried out
under standard atmospheric conditions specified in IEC 60068-1.

4.2 Measurement system

When performing an assessment of a temperature/humidity chamber, a temperature/humidity
measuring system, which is independent of the chamber’s control system should be used.

4.3 Temperature measurement system

lh-accordance-with See |[EC 60068-3-5.
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Humidity measurement system

018

The uncertainty of measurement of the output of the measurement system should be

determmed by calibration of the system—tpaeeable—te—mtemahena#standa#ds—ésee—ts%@@%

traceable to mternatlonal standards (see ISO 100124—%@—#8@—19942—2) and the overall
measurement uncertainty should be established using-the ISO/IEC Guide 98-3 related to the
expression of uncertainty in measurement.

Some examples of humidity measurement systems include, but are not limited to, those listed

bel

W.

a)

b)

c)

d)

4.5

All
med

4.6

4.6.

Wet and dry bulb method

[his method—{seetSO-4677-1) uses the cooling effect of water evaporation~from a
sock. The temperature of the sock is measured with a temperature sensor w
simultaneously measuring the temperature of the air with a second temperature sensor

Dewpoint mirror method

This method cools the surface of the mirror until condensationr “occurs on it.
emperature indicated is the dewpoint temperature.

| ithium chloride sensor

This method gives absolute humidity values (dewpoint temperature).

Capacitive sensor

Permeation of humidity changes the dielectric properties of certain materials and thi
ised for direct measurement of relative humidity:

Temperature/humidity chamber test spé¢imens

measurements described below are__pérformed with an empty working space.
suring with test specimens (with or without heat dissipation), see IEC 60068-3-7.

Specified location of temperature sensors and humidity sensor in working spa

1 General

Tenpperature measuring se€nsors are located in each corner and in the centre of the wor

spa

Ce (see Figure 3, minimum 9 sensors). Humidity measuring sensor is located in the ce

of the working space, far temperature/humidity chambers over 2 000 I, additional tempera

sen
15 4

ensors).

wet
hilst

The

S is

For

ing
htre
fure

sors should be.\located in front of the centre of each wall (see Figure 4, minimpum
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Lj
10
Centre -
Ng
Ly
Ly
¥l 10

1EC

Figure 3 — Location of sensors for temperature/humidity chambers up to 2 000 |

L Tw

B

2

IEC

Figure 4 — Location of minimal additional sensors for
temperature/humidity chambers over 2 000 |

See |IEC 60068-3-5, 4.2.
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3 Humidity sensor

018

A single humidity sensor-sheuld shall be positioned at the centre of the working space. The
relative humidity is-then calculated (by Pernter’s or Sprung’s psychrometric formula) at each
point in the working space where a temperature sensor is located by using the temperature
difference. This assumes that the absolute humidity remains the same throughout the working
space.

4.7

4.7,

The
carr
spa
Figy
and
tem

parfs), is required to maintain at the centre of the wagnking space. Location of sensq
mum 9 points or 15 points. This depends on the tést chamber size. Measurement method

min
is e

Una
to I

4.7.

Hun
the

Measurement method
1 General
confirmation of temperature performance of temperature/humidity chamber shall
ied out by IEC 60068-3-5. Humidity measurement point is at th& centre of the wor

ce only. The output of the temperature/humidity measurind system (see Figure J

humidity gradient of the working space. For toleranee, the specification of
perature/humidity chamber or, as necessary, toleranee” specified in I[EC 60068-2

Kplained based on 9 points.

ertainty of measurement of the temperaturé/humidity measuring system shall be accor
FC 60068-3-11.

2 Achieved humidity

hidity at the centre of the working space, shown in Figure 5, has reached and maintai
set humidity within tolerance.

A

Tolerance \ /
Setting N N
humidity \/

be
ing
or

re 4) determine, after chamber stabilization, the achieved. hdmidity, humidity fluctuation

the
(all
ris

ing

ned

ty sh

IEC

ould be minimum 30 min. N; is the humidity at the centre of the working space.

Figure 5 — Example of achieved humidity
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3 Temperature/humidity stabilization

Humidity reached and maintained at the centre of the working space within the tolerance of
the chamber specification or the requirement of the relevant part of the IEC 60068-2 series.
An example is shown in Figure 6. Specified time ¢, is minimum 30 min.

4.7

The

Aftdr the temperature and humidity has stabilized, the humidity at the centre of the wor

spa

leadt 30 min. At the same time, temperature shall be measured in 9 points at least 10 time|
hly spaced time intervals ovef_a period of at least 30 min. Humidity shall be calculated

eve
ass
tem

san|pling interval. It is not\guaranteed that that data captures the fluctuation peak. For
reagon, the sample standard deviation, ¢, _ 1, shall be obtained from the data measure

eac

fluc

The

all 9 measurement(points, and the highest value within that shall be annotated as the hum
uation.
calculated values shall be indicated as Ny, N,, ... , N;, ... N, (n=10).
mean of N shall be N, ¢

The

The

N Humidity fluctuation

Allowable
range

IEC

Figure 6 — Example of temperaturé/humidity stabilization

fluctuation during a specified interval gfitime at a measuring point is shown in Figur

Ce shall be measured at least 10 times at evenly spaced time intervals over a period ¢

iming a uniform humidity\imixing ratio, using the humidity value at the centre
perature values measurement at 9 points. Measurements are actually made at a cen

N measurement point after temperature has stabilized. Values +2¢, _ 4 shall be obtaine

e 7.
ing
f at
s at

and
tain
that
d in
d in
dity

shall be defined as follows.

E':X i — Nave :'?

Opey = |
N

sample standard deviation,s, _ 4,

n—1



https://iecnorm.com/api/?name=727de102cd07fe9adb33bb319aaccaf0

-14 - IEC 60068-3-6:2018 RLV © IEC 2018

T
o
s N - S _'-.,;j .
2
=)
€
2 N T Average humidity
NAve
[ (S
Sample standard
5 deviation
_26n71
Ll T LT ype——— Nt
0 5 10 15 /20 25 30
Time (min)

IEC

Figure 7 — Example of humidity fluctuation

4.7.5 Humidity gradient

As ghown in Figure 8, the maximum difference in average humidity in all measurement pdints
of the working space shall be the humigdity gradient.
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Humidity (% RH)

Ave

Ave

Hum

4.7.

As

Figure 8 — Example of humidity gradient for chambers up to 2 000 |

6 Humidity variation in space

Humidity gardient

— ¥ . T A . # . NaveMax
D h*----i----“ﬂ.‘__HJ__t.‘*H
*, Cd -+
e
H—"A.‘I—IH'\.JA,I—I—I_ -
" i
&l i & ol =
o —————- - " - — = — = ————“n—-n—-ﬁ;‘——H*’— — —
A=k hr NAveMin
D 5 10 15 20 25 30
Time (min)
ax. Mean highest humidity in each of 9 measurement points
in- Mean lowest humidity in each of 9 measurement points
dity gradient = N, cvax — NaveMin

hown in Figure 9, humidity variation in space is the difference between the mean hum{dity

at the centre of the working spacé>and the mean humidity from all other measurement points.

The
sha

| be stated.

maximum difference betwegh the centre of the working space and each measuring point
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[ oy
[ h‘.‘"-.. ,ﬂr-'—-ﬁ.‘ ."*“’u NCornerAve
—..————-———*—w---—,’----*-’*\—-—"-..-"___.-‘,_._‘. e —
- e, K -
-4
Ncenterave 8
®©
— Q.
T 7)1 -
x k=
R S
> ®
5 z
T )
g
_ L =
i
F .i—l"'"‘ ~h A = f . NcornerAve
o - — = = ——— N ol -k = e Oy L
! LR e “a =
0 5 10 15 20 25 30
Time (min)
IEC
Neenteave: Mean humidity at centre of working space
Neor erAve(j)j =1 to 8: Mean humidity at corner of working spdee
Humjdity variation in space = | Max(Normeraver ~ Neend@ive) |
The palue obtained as the humidity variation in space shall be (NCOmerAve(j) = Ngentrerave), @nd the absolute valye of
the highest difference obtained for the all measturement points shall be annotated as the humidity variatign in

spade.

Figure 9 — Example of humidity variation in space for chambers up to 2000 |

The following test sequence is—recommended considered to obtain the necessary data for

confirming the range of operation of a temperature/humidi

ty chamber.

An example of a test sequence is given in Table 2.
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Table 2 — Example of test sequence

Step Temp?cl:'ature Relativeo/humidity Remarks ‘
1 23 5:) Start |
2 23 U, toafrmin) |
3 ty(min.) U, toatrming ‘
4 1,(min.) U,(max.)
5 t5(max.) Ug(min.)
6 o(max.) Ug tastrmaxs) ‘
7 t;(max.) 50
8 23 50 Eqd |
From data obtained during the above test sequence a climatogram may bé)constructed for[the
chamber. An example is given in Figure 10.
100 |
oo — 00 5 7___:r___:_.._s fdm
80 y/? /?7//“/%7
b, 7 7
. e
L e
NEN Y1015
L e //7//({/5
fpin — 10 - /%//%/424_

Relative humidity 7 in % ————jin-

IEC

Figure 10 — Example of climatogram



https://iecnorm.com/api/?name=727de102cd07fe9adb33bb319aaccaf0

-18 — IEC 60068-3-6:2018 RLV © IEC 2018

5 Information to be given in the performance test report

As a minimum, the following information shall be contained in the test report.

1=
N1y GOVIOUUITD OUCIT OO UVOTOINTouUt.

a) (Atmospheric conditions in the test area for measurement.

b) [Size and volume of chamber enclosure and working space.

¢) Humidity fluctuation, humidity variation in space and humidity gradient.
d) Highest/Lowest humidity.

e) Measurement results from each measurement position.

f) PDetails of data acquisition systems.

g) Eveluation-of Measurements uncertainties.

h) Fixtures used for measurement.
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9)

Intefnational Standard IEC 60068-3-6 has been prepared by IEC technical committee
En

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENVIRONMENTAL TESTING -

Part 3-6: Supporting documentation and guidance —
Confirmation of the performance of temperature/humidity chambers

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of IEE€ ‘s to pro
imternational co-operation on all questions concerning standardization in the electrical and¢electronic field
this end and in addition to other activities, IEC publishes International Standards, Technical Specificat
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter,‘referred to as

sing
mote
. To
ons,
“IEC

ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intergsted

in the subject dealt with may participate in this preparatory work. Internationaly governmental and

non-

overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clgsely

ith the International Organization for Standardization (ISO) in accordancé\with conditions determine
greement between the two organizations.

he formal decisions or agreements of IEC on technical matters express,.as nearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical{committee has representation froj
terested IEC National Committees.

— o

IEC Publications have the form of recommendations for intermational use and are accepted by IEC Nat
Gommittees in that sense. While all reasonable efforts are¢made to ensure that the technical content of]
Hublications is accurate, IEC cannot be held responsibfe for the way in which they are used or for
misinterpretation by any end user.

Ih order to promote international uniformity, IEC Natiehal Committees undertake to apply IEC Publica
tfansparently to the maximum extent possible inCtheir national and regional publications. Any diverg
between any IEC Publication and the corresponding national or regional publication shall be clearly indicat
the latter.

IEC itself does not provide any attestationl«of conformity. Independent certification bodies provide confo
ssessment services and, in some areas,) access to |IEC marks of conformity. IEC is not responsible for
rvices carried out by independent ceftification bodies.

Il users should ensure that they have the latest edition of this publication.

o liability shall attach to IEC-or its directors, employees, servants or agents including individual experts|
embers of its technical committees and IEC National Committees for any personal injury, property dama
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out_06f-the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn te’the Normative references cited in this publication. Use of the referenced publicatio
indispensable_forthe correct application of this publication.

ttention is“drawn to the possibility that some of the elements of this IEC Publication may be the subje]
atent rights< IEC shall not be held responsible for identifying any or all such patent rights.

0 by

onal
h all

onal
IEC
any

ions
bnce
bd in

mity

any

and
e or
and
IEC

hs is

ct of

104:

ronmental nnndifinne, classification and methods of test

This second edition cancels and replaces the first edition published in 2001. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) Confirmation procedures are clarified.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
104/760/FDIS 104/779/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

IEC|60068-3-6 is to be read in conjunction with [IEC 60068-3-5:2001 and IEC 60068-3-7:2001.

A ligt of all parts in the IEC 60068 series, published under the general title Environmental
testfng, can be found on the IEC website.

Thel committee has decided that the contents of this document will remaimunchanged untilfthe
stahility date indicated on the IEC website under "http://webstore.iec.ch’/n the data relatefd to
the gpecific document. At this date, the document will be

e feconfirmed,
e Withdrawn,
e feplaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued*at a later date.
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INTRODUCTION

IEC 60068 (all parts) contains fundamental information on environmental testing procedures
and severities.

The expression "environmental conditioning" or "environmental testing" covers the natural and
artificial environments to which components or equipment may be exposed so that an
assessment can be made of their performance under conditions of use, transport and storage
to which they may be exposed in practice.

Tenpperature and humidity chambers used for "environmental conditioning" or "environmelntal
testing" are not described in any publication, although the method of maintaining” jand
meadsuring temperature and/or humidity has a great influence on test results. The{phydical
chafacteristics of temperature and humidity chambers can also influence test results.
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ENVIRONMENTAL TESTING -

Part 3-6: Supporting documentation and guidance —
Confirmation of the performance of temperature/humidity chambers

Scope

018

This
tem
spe
use

The
con
cite
any

IEC
quig

IEC
quid

IEC
-C

For

ISO
add

NOT

part of IEC 60068 provides a uniform and reproducible method of confirming
perature and humidity test chambers, without specimens, conform to the requiremsd
cified in climatic test procedures of IEC 60068-2 (all parts). This document is dntendeg
's when conducting regular chamber performance monitoring.

Normative references

following documents are referred to in the text in such a way“that some or all of t

 applies. For undated references, the latest edition of the referenced document (inclu
amendments) applies.

60068-3-5:2001, Environmental testing — Part/,35: Supporting documentation
ance — Confirmation of the performance of température chambers

60068-3-7:2001, Environmental testing <\“Part 3-7: Supporting documentation
ance — Measurements in temperature chambers for tests A and B (with load)

60068-3-11, Environmental testing-s\Part 3-11: Supporting documentation and guidd
hiculation of uncertainty of conditions in climatic test chambers

Terms and definitions
the purpose of this document, the following terms and definitions apply.

and IEC maintain’ terminological databases for use in standardization at the folloy
fesses:

EC Electropedia: available at http://www.electropedia.org/

SO Online browsing platform: available at http://www.iso.org/obp

E 1.V For terms and definitions regarding temperature testing, refer to IEC 60068-3-5.

ent constitutes requirements of this document. For dated (references, only the ed:l:ion

that
bnts
for

heir

ing

and

and

nce

ving

NOT

3.1
tem

E 2 Unless otherwise specified, "humidity" is relative humidity (RH).

perature/humidity chamber

enclosure or space in some parts of which the temperature/humidity conditions specified in

IEC

Note

3.2
abs

60068-2 (all parts) can be achieved

1 to entry: See IEC 60068-3-4.

olute humidity

mass of water vapour present in a unit volume of moist air

Note

1 to entry: Typical units of measure are g/m3.
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3.3

dewpoint

Ty

temperature at which the saturation vapour pressure over water is equal to the partial
pressure of the water vapour in the air

3.4
saturation vapour pressure

maximum possible pressure exerted by a water vapour in equilibrium with its solid or liquid
phase, such that any increase will initiate within the vapour a change to a more condensed
state

3.5
partial vapour pressure
conjribution of water vapour in a given volume of air at a constant pressure and\temperature
of the atmosphere

3.6
relgtive humidity
RH
ratiop of the partial vapour pressure, divided by the saturation(Mapour pressure of a given
volyme of air at a constant temperature, expressed as percentage

Notel 1 to entry: The most popular method to express the water vapouricontent in air is relative humidity.

3.7
temlperature/humidity stabilization
statp of maintaining temperature/humidity within:specified tolerance for a specified timg¢ at
spegified points in the working space

3.8
achjieved humidity
stahilized humidity which desired humidity at the centre of the working space achieves within
spegified tolerance

3.9
climatogram
grar;Lhic display of combined temperature with relative humidity

Notel 1 to entry: See Kigure 9.

3.1

relative humidity fluctuation
difference;j after stabilization, between the maximum and minimum humidity at specified pqints
in theavorking space during a specified interval of time

Note 1 to entry: For calibration, the centre point of working space may be used.

3.11

relative humidity gradient

maximum difference in mean humidity value, after stabilization, at any moment in time
between two separate points in the working space

Note 1 to entry: The absolute humidity of the air can be considered to be the same throughout the working space.

Note 2 to entry: See Figure 1.

3.12

relative humidity variation in space

difference in mean value, after stabilization, at any moment in time between the humidity at
the centre of the working space and at any other point in the working space
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Note 1 to entry: See Figure 1.

Humidity fluctuation
outside the centre of
working space

-

Humidity fluctuation A
in the centre of
working space 1

Humidity

Gfadient

Variatioh

Humidity fluctuation
outside the centre of
working space

Time ————im

Figure 1 — Example of humidity differences

3.13
working space
parf of the chamber in which the specified conditions can be maintained within the specified
tolefances

Note| 1 to entry: See Figure 2 and Table 1.

/
\

\/
—x - ===
T

IEC

NOTE Practical dimensions of working space see Table 1.

Figure 2 — Working space
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Table 1 — Practical dimensions

Size Volume Distance X X (min.)
| mm mm
Small Up to 1 000 L/10 50
Medium 1 000 to 2 000 L/10 100
Large More than 2 000 L/10 150

NOTE Not all chambers are cubic in construction.

4 |Measuring of performances

4.1 Test area environment

The| environment around a temperature/humidity test chamber may influence the conditions

insigle the test chamber.

Thel| confirmation of performance of a temperature/humidity chamber should be carried
under standard atmospheric conditions specified in IEC 60068-1.

4.2| Measurement system

When performing an assessment of a temperature/humidity chamber, a temperature/hum
meagasuring system which is independent of the chamber’s control system should be used.

4.3| Temperature measurement system

Seg IEC 60068-3-5.

4.4 Humidity measurement system

The| uncertainty of measurement”of the output of the measurement system should

out

dity

be

detgrmined by calibration of the;System, traceable to international standards (see ISO 100(12),
and| the overall measurement uncertainty should be established using ISO/IEC Guide $8-3

relafed to the expression of tincertainty in measurement.

Some examples ofhumidity measurement systems include, but are not limited to, those listed

belgw.

a) MWet and-dry bulb method

measuring the temperature of the air with a second temperature sensor.

b) Dewpoint mirror method

[his__method uses the cooling effect of water evaporation from a wet sock. [The
emperature of the sock is measured with a temperature sensor whilst simultaneolsly

This method cools the surface of the mirror until condensation occurs on it. The

temperature indicated is the dewpoint temperature.
c) Lithium chloride sensor

This method gives absolute humidity values (dewpoint temperature).
d) Capacitive sensor

Permeation of humidity changes the dielectric properties of certain materials and thi
used for direct measurement of relative humidity.

s is
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4.5 Temperature/humidity chamber test specimens

All measurements described below are performed with an empty working space. For
measuring with test specimens (with or without heat dissipation), see IEC 60068-3-7.

4.6 Specified location of temperature sensors and humidity sensor in working space
4.6.1 General

Temperature measuring sensors are located in each corner and in the centre of the working
space (see Figure 3, minimum 9 sensors). Humidity measuring sensor is located in the centre
of the working space. For temperature/humidity chambers over 2 000 T, additional temper:;ture
sengors should be located in front of the centre of each wall (see Figure 4, mininpum
15 gensors).

| i
10
Centre -
Ng
Ly
Ly
)

Figure/3\~ Location of sensors for temperature/humidity chambers up to 2 000 |
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Figure 4 — Location of minimal additional sensors for
temperature/humidity chambers over 2 000 |

2 Temperature sensors

IEC 60068-3-5, 4.2.

3 Humidity sensor

ngle humidity sensor shall be positioned at the centretof the working space. The reld
idity is calculated (by Pernter’s or Sprung’s psychrometric formula) at each point in
ing space where a temperature sensor is located by using the temperature differe
assumes that the absolute humidity remains_the same throughout the working space.

Measurement method
1 General

confirmation of temperature performance of temperature/humidity chamber shall
ied out by IEC 60068-3-5. Humidity measurement point is at the centre of the wor
ce only. The output of the_temperature/humidity measuring system (see Figure J

humidity gradient of_the working space. For tolerance, the specification of

tem

perature/humidity chamber or, as necessary, tolerance specified in IEC 60068-2
), is required te-maintain at the centre of the working space. Location of senso

tive
the
hce.

be
ing
or

re 4) determine, after chamber stabilization, the achieved humidity, humidity fluctuation

the
(all
r is

minjmum 9 points or;45 points. This depends on the test chamber size. Measurement method

ise

Un
to |

4.7.

plained based.on 9 points.

ertaintylof measurement of the temperature/humidity measuring system shall be accor
C 60068-3-11.

ling

ity

Humidity at the centre of the working space, shown in Figure 5, has reached and maintained

the

set humidity within tolerance.
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