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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROSTATICS -

Part 4-7: Standard test methods for specific applications —

lonization
FOREWORD

1) The |nternational Electrotechnical Commission (IEC) is a worldwide organization for st mprising
all npational electrotechnical committees (IEC National Committees). The obje promote
interhational co-operation on all questions concerning standardization in the electfical and elds. To
this end and in addition to other activities, IEC publishes International Stangd if|cations,
Technical Reports, Publicly Available Specifications (PAS) and Guides hs “IEC
Publ]cation(s)”). Their preparation is entrusted to technical committees; any interested
in the subject dealt with may participate in this preparatory work. hd non-
govgrnmental organizations liaising with the IEC also participate in thi closely
with |the International Organization for Standardization (ISO) in accorda ined by
agrepment between the two organizations.

2) The formal decisions or agreements of IEC on technical matt S possible, an intefnational
conslensus of opinion on the relevant subjects since eac i from all
interpsted IEC National Committees.

3) IEC Publications have the form of recom National
Com t of IEC
Publ for any
misi

4) In o ications
trang iergence
betw cated in
the |

5) IEC Independent certification bodies provide cgnformity
assessment services ard, in_ 8¢ 3 marks of conformity. IEC is not responsible| for any
serv i

6) All up

7) No | employees, servants or agents including individual expgrts and
mem i >hnica i EC National Committees for any personal injury, property damage or
othe v ever/ whether direct or indirect, or for costs (including legal fdes) and
exp¢g isi the\ publication, use of, or reliance upon, this IEC Publication or any other IEC
Publ

8) Atte ormative references cited in this publication. Use of the referenced publicgtions is
indis

9) Atte to the possibility that some of the elements of this IEC Publication may be the sdbject of
pate

Interngtional” Standard |IEC 61340-4-7 has been prepared by IEC technical committele 101:

Electrastatics

The text of this standard is based on ANSI/ESD STM3.1-2006. It was submitted
National Committees for voting under the Fast Track Procedure.

This bi

lingual version (2011-04) replaces the English version.

The text of this standard is also based on the following documents:

FDIS Report on voting
101/292/FDIS 101/299/RVD

to the

Full information on the voting for the approval of this standard can be found in the report on

voting

indicated in the above table.
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The French version of this standard has not been voted upon.
This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 61340 series, under the general title Electrostatics, can be found
on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

*  recpnfirmesd;

e withdrawn,

* replaced by a revised edition, or
* amgnded.

@%
S
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INTRODUCTION

Grounding is the primary method used to limit static charge fwhen protecting electrostatic
discharge-susceptible items in the work environment. However, grounding methods are not
effective in removing static charges from the surfaces of non-conductive (insulative) or
isolated conductive materials. Air ionization techniques may be employed to reduce these
charges as the active parameters in charge neutralization are the conductivities of the air for
each polarity. It would be appropriate to measure either the conductivities themselves or the
ion concentrations for each polarity as this would determine the ability of the ionized air to
neutralize a charge in a given location. Annex A provides information on performance of
ionizers.

In pragtice, these measurements are difficult to make. A more feasible ng the
ability [of an ionizer to neutralize a static charge is to directly measure ¢ charge
decay.| Charges to be neutralized may be located on insulators/g \_igolated
condugtors. It is difficult to charge an insulator reliably and repeatably: c ization
is more easily evaluated by measuring the rate of decay o v'igolated
condugtive plate. The measurement of this decay should not i QL6 i ge the
nature|of the actual decay. Four practical methods of aj i in this
standayd test method:

a) raflioactive emission;

b) high-voltage corona from a.c. electric fields;
c) high-voltage corona from d.c. electric\field
d) soft X-ray emission.

ocedures that can be used when
evaluating ionization equipment. Dj e test methods is to generate meaningful,
reprodcible data. The test me 3 be a recommendation for any particular
ionizerf configuration. The wi [ FOR and the environments within which they are
used, yill often requir test me iffere those described in this part of IEC p1340.

Users pf this sta adapt the test methods as required to produce
meaningful data

izers.
Similafl
recom

en in this part of IEC 61340 do not represent a
ionizer performance. There is a wide range of item

sensitiyities a e. There is also a wide range of environmental conditions alLecting
the opgeration\ of ionigers erformance specifications should be agreed upon between the
user apd acte er o] the ionizer in each application. Users of this standard test method

should
applicgtion ofi

establish reasonable performance requirements for theifr own

Annex|B{has been provided in order to provide a method for measuring capacitance| of the
chargeld-plate-
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ELECTROSTATICS -

Part 4-7: Standard test methods for specific applications —
lonization

1 Scope

This par—-e j method ating ing air
ionizat

This sfandard establishes measurement techniques, under specified"conditi ermine
offset for

This stlandard does not mclude measurements of electromane'c mte fere r uses
of ionig ectrically initiated

explos|ve devices.

As coptained in this standard, the test methods and/ test ¢ ic ged by
manufacturers of ionizers to provide p 2 . gers of
ionizer i hetf { ns._for their specific application
in ordg i ioni mance
(refer r each
applicgtion.

2 Ngrmative reference

The following refere
For dajed refere’@, o]
of the feferenced d6

ESD A

ument.
edition

ESD S
Period

29 CFH

ifems —

29 CFR %940.95, (OSHA) Occupational noise exposure2

29 CFR 1910.242 (b), (OSHA) Compressed air used for cleaning?

10 CFR 20, (NRC) Standards for protection against radiation?

21 CFR 1020, (FDA) Performance standards for ionizing radiation emitting products?

1 ESD Association, 7900 Turin Road, Bldg. 3, Rome, NY 13440-2069, 315-339-6937, www.esda.org

2 CFR (Code of Federal Regulations) U.S. Government printing office, 732 N. Capitol Street NW, Washington,
DC 20401, 866-512-1800, http://bookstore.gpo.gov
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3 Terms and definitions

For the purposes of this document, the following terms and definitions, in addition to those
specified in the ESD association glossary of terms, apply.

3.1
air conductivity
ability of air to conduct (pass) an electric current under the influence of an electric field

3.2
air lons

molecylar clusters of about ten molecules (water, impurities, etc.) b y polarlization
forces [to a singly charged oxygen or nitrogen molecule

3.3
charge decay
decrease and/or neutralization of a net electrostatic charge

3.4
charge induction
redistripution of charge in an isolated conductor when pla i tric field (e.g. [from a
charg€d body)

NOTE Momentary grounding of such a conduc

3.5
charged plate monitor
CPM

3.6

compressed ga@'
ionizatjon device a

particlgs with press

gurface

NOTE [This typeef ioh

3.7
corona
produdtion™

NOTE [The field is nor
wire.

nally established by applying a high voltage to a conductor in the shape of a sharp|point or

3.8
decay rate
decrease of charge or voltage per unit time

3.9

discharge time

time necessary for a voltage (due to an electrostatic charge) to decay from an initial value to
some arbitrarily chosen final value

3.10

emitter

conducting sharp object, usually a needle or wire, which will cause a corona discharge when
kept at a high potential
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3.1
horizontal laminar flow
non-turbulent airflow in a horizontal direction

3.12
ion balance
(see offset voltage)

3.13
ionizer
device that is designed to generate positive and/or negative air ions

3.14
isolatgd conductor
non-grpunded conductor

3.15
lamingr flow hood ionization
these devices or systems provide local area ionization
laminaf flow hoods or benches

izontal

3.16
offset voltage
observed voltage on the isolated conductive p at has
been placed in an ionized environment

3.17
peak dffset voltage

for pulged ionizers, the
cycles|between positive

ionizer

3.18
room ionization
ionizat

3.19
works
ionizat

y tabletop ionization)
sSed to control static charges at a workstation

NOTE i o€ inch wchtop ionizers, overhead worksurface ionizers and laminar flow hood ionizers.

3.20
vertical faminar flow
non-turtbulent airflow in a vertical direction

4 Safety requirements

In addition to the safety issues mentioned in this clause, there may be local, state, national
and international safety standards or regulations that affect the operation of ionizers. Users of
this standard test method should determine if such requirements will apply to their installation
of ionizers.

4.1 Personnel safety

4.1.1 The procedures and equipment described in this part of IEC 61340 may expose
personnel to hazardous electrical conditions. Users of this standard, therefore, are
responsible for selecting equipment that complies with applicable laws, regulatory codes and
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both external and internal policy. Users are also cautioned that this standard cannot replace
or supersede any requirements for personnel safety.

Ground fault circuit interrupters (GFCI) and other safety protection should be considered
wherever personnel may come into contact with electrical sources.

Electrical hazard reduction practices should be exercised and proper grounding instructions
for the equipment must be followed.

4.2 Electrical

In the gase t terr i A i v should
be pea

4.3 Dzone
The OBHA limit, as defined by 29 CFR 1910.1000, shall not bg” exceeded. nsitive
compopents are in the vicinity of an ionizer, the manufacture mation

and/or|evaluation suggestions for the situation.

4.4 Radioactive

The mpanufacturer is required to obtain a licens hission
(NRC)| or the NRC agreement st [ 1 The
manuﬁzcturer and user shall meet al licable
government regulations.

4.5 K-ray

The manufacturer and other

applicgble government|re ati . i equire
the deyice to be regist its 9 a way
that prevents a ype of
enclospre for the en the
enclospre is opened

4.6

Installati pplicable electrical, mechanical and safety codes, as ywell as
individ . Some equipment, such as compressed gas guns and rlozzles
may h requirements such as 29 CFR 1910.95 for noise exposufe and

29 CFH 242 for ‘personnel safety with compressed gas devices. Installation techhiques
should| also"be applicable to the particular environment in which the ionizer is to be installed
(e.g., dleanrooms).

5 Test equipment

51 The instrument recommended in this standard to make performance measurements on
air ionization equipment is the CPM (refer to Figure 1). The conductive plate shall be 15 cm
by 15 cm (6“ by 6“) with a minimum capacitance of 15 pF when mounted in the test fixture
without electrical hook-ups. The total capacitance of the test circuit, with plate, shall be
20 pF + 2 pF (refer to Annex B). The instrument recommended by this standard test method
may also be used for the periodic verification of air ionizers (refer to ESD SP3.3).

5.2 There shall be no objects, grounded or otherwise, closer than dimension "A" of the
conductive plate except the supporting insulators or plate voltage contacts, as shown in
Figure 2 (refer to Annex B).
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5.3 The isolated conductive plate, when charged to the desired test voltage, shall not
discharge more than 10 % of the test voltage within 5 min, in the absence of ionization.

5.4 The voltage on the plate shall be monitored in such a way that the system conforms to
5.1, 5.2 and 5.3. The response time of the monitoring device shall be sufficient to accurately
measure changing plate voltages.

5.5 The voltage source used to charge the plate should be current limited so as to meet
the requirements of 4.1.

6 Specific requirements for equipment categories

For th¢ types of ionization equipment listed in 6.1, 6.2, 6.3 and 6.4 pecific

requirgments apply:

a) Digcharge time test — The conductive plate of the test fixture ) o-an initial
tesf voltage and allowed to discharge to 10 % of the initial test V¢ . in quired
shdll be monitored and recorded for both polarities of inj T rred to
as the discharge time (refer to 5.1 and Figure 1).

b) Offiset voltage test — The conductive plate shall be momentari ve any
resjdual charges and to verify zero of the monitoring devicg./Th te is then mohitored
within the ionized environment, per the procedure descri or each equipment cajegory.
The resulting observed voltage is refe [

c) Log¢ations — The discharge time and offse 1 be measured for ea¢h test

e shall be measured under the same
ioriizers from different categories| are to
for all tests.

d) Same conditions — Discharge time and-effs
conditions without any equipment aju .
be compared, the sa es'shallhbe

2 putsed ionizers, offset voltage should be mepsured
and reported in_peak value ing equipment described in 5.1.
f) Other paras 3 ic parameters such as humidity, temperatdre, air

velpcity, etc., s

Equip&q{& \ﬁ/g}re Number_of test ?nftfez‘:h::rlrt:?: S:t]a_rged plate
<5heg{y \ references locations time interval initial voltage
Room ionihﬁ{n\

Grids|AC ) 3 2 (1 to 5) min 1000
Bars, pulsed”and DC 3 2 (1 to 5) min 1 000
Single potarity emitter [ 3 (T1o 5)ymin 000
Dual DC Line 5 3 (1 to 5) min 1 000
Pulsed DC emitter 6 2 (1 to 5) min 1000
Laminar flow hood

Vertical 7 and 8 8 (1 to 5) min 1000
Horizontal 9 and 10 6 (1 to 5) min 1000
Worksurface ionization

Benchtop 11 and 12 12 (1 to 5) min 1000
Overhead 13 and 14 12 (1 to 5) min 1 000
Compressed gas ionization

Guns and nozzles 15 1 10 s to 1 min 1000
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6.1 Room ionization

6.1.1 The area around the charged plate monitor should be cleared for a horizontal distance
of 60“ in all directions. The ionization system should be operated for a minimum of 30 min to
stabilize conditions in the test area.

6.1.2 During the test, the test technician should be grounded and stand outside the 60°
cleared area.

6.1.3 Discharge time from a 1 000V initial voltage to a 100V final voltage shall be
measured for both positive (+) and negative (-) polarities.

6.1.4 [The air velocity at the test location should be recorded.

6.1.5 | Measurements should be taken with the charged plate mor 3 dis of 60°
from {he ionizer under test. Since Asistent
measufement height should be selected for the evaluation of diffe ) ~.This|height
and the¢ ionizer mounting height shall be recorded in the test re

6.1.6 | The minimum number of test locations is determinec . (See
Table { and refer to Figures 3 through 6.)

6.1.7 [Discharge time as described i ch test

locatiop.

6.1.8 | Offset voltage as described in
each test location. Offset voltage shall be
the redding to stabilize (5 pin maximu

b) and e) should be determined at
5 a period of at least 1 mkin tp allow

6.2 |_aminar flow h

6.2.1 [The test
airflow} Unless o
and propperly groundé

ons to
juctive

6.2.2 | The te

6.2.3 |Di all be
measured.for bah

6.2.4 | The-air'velocity at test location TP4, as shown in Figures 7 or 9, should be recorded.

6.2.5 LFor a vertical laminar flow hood, the test set=-up is shown in Figllrne Z and 8. Data
should be taken at test positions TP1 through TP8 as shown in Figure 7.

6.2.6 For a horizontal laminar flow hood, the test set-up is shown in Figures 9 and 10. Data
should be taken at test positions TP1 through TP6 as shown in Figure 9.

6.2.7 Discharge time as described in Clause 6, point a), should be measured at each test
location.

6.2.8 Offset voltage as described in Clause 6, points b) and e) should be determined at
each test location. Offset voltage shall be measured after a period of at least 1 min, or as
necessary to allow the reading to stabilize (5 min maximum).
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6.3 Worksurface lonization

6.3.1 The test should be performed on a surface that does not contain obstructions to
airflow. Unless otherwise specified the test surface should be static dissipative or conductive
and properly grounded.

6.3.2 The test technician should be properly grounded.

6.3.3 Discharge time from a 1 000 V initial voltage to a 100V final voltage shall be
measured for both positive (+) and negative (-) polarities.

6.3.4 TFheunit-shewldbemeasured—with-theheaterofffse—equipped—The—unit-shquld be
tested [with any filters in place if so equipped. Measurements should t both
minimym and maximum airflows for units with variable airflow. The Air v Y uld be
measufed and included in the test results. End users should tes i Wi same

configyration of operating heaters and filters that they intend to uset

6.3.5 |For benchtop units, the ionizer should be placed > =i nd 12.
Airflow] should be directed at test location TP2 and measufed-at\te io d TPS.
The charged plate monitor shall face the ionizer. plate
monitor should be made at test locations TP1 throug

6.3.6 nd 14.
Airflow harged
plate monitor should be made at test locatio

6.3.7 ch test
locatiop.

6.3.8 ned at
each t easured after a period of at least 1 min| or as
necess in maximum).

6.4 ioni s and nozzles

6.4.1 S ed on a surface that does not contain obstructions to
airflow| ied, the test surface should be static dissipative or congluctive

and pr
6.4.2

6.4.3 [Discharge time from a 1000V initial voltage to a 100V final voltage shall be
measufed for both positive (+) and negative (-) polarities.

6.4.4 Unless otherwise specified, the input pressure should be 30 psig (pounds per square
inch gauge). End users should test compressed gas ionizers in the same configuration of
input pressure and distance that they intend to use.

6.4.5 The tests should be performed using the test set-up shown in Figure 15.

6.4.6 Discharge time as described in Clause 6, point a), should be measured at the test
location.

6.4.7 Offset voltage as described in Clause 6, points b) and e) should be determined at the
test location. Offset voltage shall be measured after a period of at least 10 s or as necessary
to allow the reading to stabilize (1 min maximum).
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Probe
See NOTE

Conductive plate

Grounded surface

— 13—

Switch

Discharge timer

NOTE PBee Figure 2.

Figure 1 — Charged plate

Noncontacting
voltmeter or
electrometer

omponents

5cm x 15 cm (6" x 6")
Conductive plate

Yo

Insulator
| —

NN\

O
NSOV

Grounded surface

/

Ground

IEC 2592/09

NOTE Grounded surface should be = 15 cm (6“) square.

Figure 2 — Charged plate detail
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or)

/‘AC grids

7 7
ra
.
yA
TP1 —F /
- - + - + - + - + -
TPZ
<\\
AY.
L L
AN N
PN
+ + - + - + N - O\ G -\ o+
ALY
AN

— AC grids and DC bar systemsg

IEC 2593/0

T

Emitter

NOTE Three measurement locations required.
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Annex A
(informative)

Standard test method for the performance of ionizers

The field from static charges, located on insulators or isolated conductors, may be neutralized
by oppositely charged air ions depositing on the charged bodies.

A.1 Airlons

Air iorls are molecular clusters consisting of about ten molecules (ofte - und a
(singly) charged oxygen or nitrogen molecule. Normally, relatively fewi e - in the
air. Typically, the number is less than 1 000 per cm3. These "naturdl" ion ~ formed

by radiation from radioactive materials in the air, in the ground opin b

For ngutralization purposes, much higher ion conce though
radioagtivity may also be employed in such situations, S ion production
method is by collision between neutral molecules and e ¢ elerated’in an electric field
with figld strengths exceeding 3 MV/m (at atmosphe » This is generally referred to
as high voltage corona ionization.

A.2 |Mobility and ion current

If an ipn is exposed to an electric field it wi with an average drift velogity (v)
proportional to E, i.e.

(A.1)
where k = the m
Ordinafy air ions ilit the range of 1 to 2 x 104 m2V-1s—1 (meter2 pegr volt-
second).
If the air of positive ions with the mobility k, and charge e, an ¢lectric

field E ic current to flow in the direction of E with the density j.

j=enkE=\E (A.2)

The cgnstant A (enk) is called the positive conductivity of the air (or more precisely, the polar
conductivity due to the positive ions). Negative ions will move in the opposite direction of the
field, but Equation (A.2) can still be used to calculate the current density from negative ions,
when e is taken as the numerical value of the ion charge. The current density from negative
ions will thus also be in the direction of the field.

A.3 Neutralization current

If a body completely surrounded by ionized air is given a charge q, an electric field is
established around the body and charges will flow toward it and away from it. The field will
vary from point to point, but is always proportional to the charge q. The current towards the
body is carried by the ions of polarity opposite to that of q, and is known as the neutralization
current. The neutralization current is proportional to the charge g and to the relevant opposite
conductivity of the surrounding air.
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A.4 Neutralization rate

If the conductivity does not change, the relative rate of charge neutralization is constant and
the charge will decay exponentially with a time constant T equal to the permittivity of the air e,
divided by the conductivity A.

T=e,/\ (A.3)

It should be noted that it is the conductivity, not the ion concentration itself, that determines
the neutralizing ability of the air. If the particle concentration of the air is increased, by smoke
for example, the average mobility of the ions, and thus the conductivity, may decrease by a
factor pf ten or more. The number of charged particles per unit volume , i.exthe ion
concentration, may still be more or less constant.

A.5 |lon depletion and field suppression

The conditions for fulfilling Equation (A.3) are almost never r

It was|assumed that the conductivity was not affects i .|In the
case o ch [ artially
depleti er than
predic rength

from the
to be neutralized increases.

charge

When [fans or compressed gas ionizers g 3 i unced.
Neutralization becomes d

It was|also assumed

field ffom any part of the
neutralization c_ e e b

Part of the electri je’will extend through any insulating supports and thus
not calise any flo eutralizing charges to the body. This effect is called field supprégssion.

nas/completely surrounded by ionized ajr. The
antribute, according to Equation (A.2), [to the

But eyen if t 3 ighborhood of the body is conducting, nearby materials,
condugting or i i physically prevent ions from other regions replacing| those
depositing k again creating ion depletion.

In pragtice, it\Wwill' not be possible to make corrections for all the deviations from the |simple
case when-talcutating the time constant t. Normally it will be necessary to determine the
neutralizing-properties of an ionizer experimentally as explained in this standard.

A.6 Charged plate monitor and charge neutralization

A CPM is a device used to measure the neutralizing properties of an ionizer or ionizing
installation. The CPM consists of an isolated conductive plate, which by a suitable external
device may be charged to a fixed initial voltage. The voltage of the plate is monitored either
by coupling it to an electrometer or preferably by measuring the field from the plate using a
non-contacting fieldmeter.

If the CPM is placed in an ionized environment, the rate of charge neutralization of the ionizer
may be characterized by the discharge time. This is defined as the time it takes for the plate
voltage to drop from its initial value to an arbitrarily chosen final value.
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A.7 Relationship between charged plate monitor discharge time and actual
object

The CPM was designed to facilitate reproducible measurements indicating the ability of
ionizers to neutralize static charge. An isolated, conductive 15 cm (6“) square plate was
chosen to allow repeatable charging to a known level. It was mounted at a distance from
ground to produce a minimum 15 pF capacitance and a total capacitance of 20 pF when
connected to the internal circuitry of the CPM. Measurements are typically made with the
center of the CPM plate located 15 cm (6“) from the worksurface.

While these design parameters aIIow for reprodumble results they do not necessarily
a—other—objects.

h o £ £ 4l |H kL
C ara CTHLZT e Pulturimiarnovc Ut ure  TUTTTZTT LLIL IIUULIGIILIIIS DLGLI\J CiTdiryc

Many parameters affect the neutralization time.

The size and geometry of the object, as well as its position in relatjo i fect its
total capacitance, as well as the electric field resulting from an charge 3 ject. High
capacifance objects are capable of storing more charge, res S ization
times than with the 20 pF CPM plate. lons are attracted o a ic field,
causing different neutralization times for different electric field\i iti i iorls. The
chargel distribution on a conductive object will be differe 9 i i ghaped
insulatpr, resulting again in different electric fields. Conductive ohjects\have the possibility of
resistances to ground that may also affect the charg i

Other phenomena that affect neutralization tim i i nce of
other tharged or grounded objects e g 2 ession
occurs|when a charged object is placed ik rface.
Part of| the electric flux from the charge wi i not be

availahle to attract ions to the charged t.cSimila bbjects
will change the electric fie [ [ icini riginal
charged object.

It can pnly be conclud
for ion|zers, it p@e [i
is recmmended that/us

means| to meas ncern.
Electrdstatic field ters uld be
remembered th e of these measuring instruments themselves WI|| affect the
neutralization

pasure
jects. It
p other

A.8 |Offse

If an |onizer is not”balanced as far as the production of positive and negative jons is
concernedy an object placed in the ionized area may acquire a charge. In the casqg of an
isolated conductor, It may acquire a certain voltage wiih respect to ground. This i1s referred to
as the offset voltage. This voltage can be measured by the charged plate monitor.

A.9 Preparation of test area

Particular attention should be paid to preparation of the test area for evaluating ionization
equipment. The test area should not be exposed to changing environmental conditions. These
changing conditions can be caused by: air conditioning turning on and off, airflow changes
because of opening and closing of doors and windows, movements of equipment or personnel
near the test site, etc. The test area should be located so that there is no airflow that will
move ions away from the CPM.
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A.10 lon transport in airflow

Air ions are typically moved by two methods: electrostatic force from an electric field and the
mechanical force of being entrained in an airflow. This leads to two fundamental methods of
neutralizing charged objects by air ionization. The first method utilizes the electrostatic force
developed by the electric field of the charged item itself to move or attract the ions from the
ionizer to the charged item. This method typically requires the ionizer to be placed near the
item to be neutralized so that the electric field from the charge can interact with the ionizer.
The second method is to entrain the ions in a moving airflow and physically move them to the
vicinity of the charged item where electrostatic force takes over to perform the neutralization.
This method typically allows the ionizer to be placed at a distance from the charged item, with
the airflow from the ionizer directed onto the item.

When festing or using an ionized airflow there are several important i o take
i [ mutual
5 little
gns will

ination is
decreases.

electrostatic attraction between positive and negative air
persistence. In other words, given a short period of time, the positi
“recombine,” exchange electric charge and dissipate as neutra
responsible for the increase in discharge time as distance inC

The s¢cond important characteristic of ionized airflow i ing ionized aifr itself
performs the neutralization. If the charged object o is not directly|in the

flowind ionized air, discharge time will typically belong - e CPM is on the edge
or boyndary of airflow, discharge timé\measte 3lly become unstable and
demonjstrate poor repeatability. It is i 2 ‘ €as rements of discharge tjme on

the edge or boundary of ionized airflo
alignment with the test pattern, ionizef/CPM locationnand CPM orientation to test pattern.
Objects or conditions that affect the i d~airflow 'k n will also have a magnifiedq affect
on disgharge time measurements made aonl airflow boundary. Some examples of
these pbjects or conditions i closely adjacent to the test area, cross drafi{s from

HVAC jand drafts from p

e/to minute changes in fonizer

A.11 Fairflo charged plate monitor

The effici
and the

degraded by obstructions of airflow between the jonizer
be no obstructions between the ionizer and the charged

plate monitoy , be aused by equipment used in the manufacturing process such
as micf

Obstrulcti ron delivery can also be caused by deflection of airflow. Particular atfention
should| be paidsto equipment in close proximity to the test area that might cause |airflow

turbulgnce(that wilbdirect the flow of ions away from the charged plate monitor.

A.12 Effect of “air blanket”

An interesting effect occurs when airflow is directed against a surface: the airflow attaches to
the surface. This effect may have applications in the use of ionized air blowers. In the case of
overhead ionizers, a blanket of ionized airflow may be established on the worksurface. This
blanket of ionized airflow is typically several inches thick and may extend over the entire
worksurface (even in locations the ionizer is not blowing directly on). Testing to determine if
this effect has been established for a given ionizer installation would require positioning the
CPM plate closer to the worksurface. It is necessary for the CPM plate to be located in the
ionized airflow blanket to observe this phenomenon. If the ionized air blanket is established,
discharge times will be relatively short and uniform across the worksurface when measured
with the CPM plate within several inches of the worksurface.
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A.13 Sources of measurement error

A.13.1 Typical discharge time variability
Variability can be expected for repeated discharge time tests under otherwise identical

conditions. For this reason it is typically necessary to make repetitive tests at a given test
point and apply averaging or statistics to report the discharge times.

A.13.2 Plate isolation

If a charged plate monltor |s exposed to an atmosphere in wh|ch the |on|zat|on is not
art|f|C| ) 3y be due to

the chrged plate monitor will be affected.

A.13.3| Charging voltage

ge from an initial
. e initial charging
ot monitored |except

Discharge time is usually specified as the time required fo

test vgltage (typically 1 000 V) to a final test voltage [
voltage (the voltage to which the CPM is initially cha
to assyre it is a larger value than the initial test voltage.

Since fhe discharge time is measured from | itial tstQ) age, it might appear that the
initial ¢harging voltage is not an important fact Jowever, jt can be shown that a|higher
chargipg voltage will result in longer dis i hus, for consistency it is importgnt that
all mead iti '

A.13.4] Materials near
Insulatjng materials

measufements. arti
used in test stan
near the plate of the

measu
offset

can affect the accuracy of offset yoltage
lating materials such as plastics that may be
plastic is used to support the CPM and the plastic is
charges on the plastic can bias the offset Yoltage

e dependent and is of particular concern when|taking
approach zero. Electrostatic charges can develop |on the
plastic of the test fixture or due to the ionized air during a disgharge
time te 3 3 e area adjacent to the CPM plate clear of all materfals for
accura a i . If\plastics are used in the vicinity of the CPM, it is advisable they be
static qissi

A.13.5 Other field producing devices in test area

The tegt'area should be free of field producing devices such as computer monitors, some light
sources, some process equipment, frictional charge sources (conveyors, etc.). If the testing is
done in the presence of field producing devices, the results may be skewed. Any unshielded
high-voltage device can produce fields that will affect the accuracy of a CPM.

A.13.6 Effect of offset voltage on discharge time

Offset voltages can affect the measured discharge time. This becomes apparent when there
are large differences in discharge times between the positive and negative polarities.

The effect of offset voltage on discharge time becomes even more extreme when it is
necessary to measure the discharge time to values of 10 V or less. This may be required
when using ionizers around extremely ESD sensitive devices. In this case, values of offset
voltage as little as 5V will cause large changes to the discharge time. Additionally, the
stability and accuracy of the CPM itself will have to be considered. Any drift or inaccuracy of
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the CPM zero setting will give incorrect values for the measured offset voltage as well as

incorrect values for the measured discharge time.

A.14 Importance of ionization equipment maintenance

To maintain optimum performance, all air ionizers require periodic cleaning or replacement of
the ion emitters. Performance should be monitored at regular intervals, to verify charge

neutralization ability. (Refer to Clause 6 and ESD SP3.3.)

Most nuclear sources are intended to be replaced periodically. The purpose is both to

maintajn performance and assure conformance with government regulations

All high-voltage ion emitters may be subject to tip erosion and conte
Period|c cleaning of emitter points will be required. Replacement
requirgd. Emitter condition is a factor in system performance.

In the case of both nuclear and electrical ionizers, it is ess
filters be periodically inspected to insure that the full volu

ionizer| to neutralize static charge is directly related to

the charged object.

Preverltive maintenance schedules and proce

installgtion of the i "critical"

maintejnance requirements should be a\p

lection.
nay be

and air

The ability of an
air it deli

vers to

before
areas,
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Annex B
(normative)

Method of measuring the capacitance of an isolated conductive plate

B.1 Method

This method for measuring the capacitance of an isolated conductive plate to within a
precision of 5 %, requires a voltage source and a coulomb meter. The capacitance of the

plate igdetermimedfromm Equatiom (B

C=Q/V (B.1)

where

Q is the charge on the plate in coulombs;
Vis th¢ voltage on the plate with respect to ground;

C is thg capacitance of plate with respect to ground.

The vdltage on the plate is determined by charging tw h/a known v ge source V ard then
measufing the charge Q on the plate using a co atio of these two mepsured
numbers, as shown in Equation (B.1),<gi i e/isolated conductive plate.

If the gapacitance is in the range of 20p i /100 V
on a cpnductive plate with a capacitance o i plate.
This lejel of charge can b

B.2 |Equipment

Two plieces of

recomimended outpuf in 2 %.
This voltage sourCe ece of
equipment is a~coulomp m itt i + 0, i at least
3 nC fyll scale).

with a

B.3 |Proc

Charge the plate to™V'by momentarily touching it with the probe from the voltage sourcg. Then
remov¢-the charge on the plate by touching it with the probe from the coulomb meter. Record
the ch > value
and standard deV|at|on can be determined. The following is an example of the type of data
that can be expected by using this procedure on a 15 cm x 15 cm (6”% 6”) conductive plate. If
the experiment is performed in a repeatable manner, the standard deviation should be
< 0,5 pF. Typical sources of error are outlined in Clause B.5.

B.4 Example

This technique was used to measure the capacitance of an isolated conductive plate with the
dimensions of 15 cm x 15 cm x 0,625 cm (6” x 6” x 0,25”) located 1,875 cm (0,75”) above a
15cm x 15 cm (6” x 6”) ground plane. All measurements are referenced to the electrical
ground at the ground plane. Ten measurements were taken for the value of a charge Q (listed
in Table 2) on the plate when it is charged to V (100 V). The calculated values for the plate
capacitance using Equation (B.1) are listed in Table 2.
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Table B.1 — Example measurement data

v, Q Cap
\% nC pF
100 1,75 17,5
100 1,71 17,1
100 1,73 17,3
100 1,74 17,4
100 1,73 17,3
100 1.76
100 1,75
100 1,70
100 1,75
100 1,73

The average capacitance and standard deviation calculz

— |capacitance = 17,33 pF
— |standard deviation = 0,206 pF

B.5 |Sources of error

B.5.1 Measuring equipment

The m
by con
Measuri
an errq
case €
be use(d.

B.5.2

This 0 : associated with the charge leakage off the plate be

compara error due to the measurin

error tq he plate isolation cannot introduce an error of more than 0,5 %.

Assumie thatjthe worst case time between charging the plate to V and measuring the ch

10 s. |Vé{can calculate the minimum plate is

he 2 % error of the voltage source gives ¢
th better resolution than that outlined abo|

olation resistance that will introduce an ¢

found
plate.
gives
worst
ve can

comes
rement

arge is
rror of

less tham 65 % Wecamwrite thisas:

(V- V))/V < 0,005

fort=10s.

Assuming an exponential decay of the charge
0,005 =

where

t=10s;

C = capacitance = 20 pF.

we get:

1 - e(-/RC)
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The minimum resistance isolating the plate should be:
R>1014Q

For a 20 pF plate this corresponds to a time constant of 2 000 s. Poor plate isolation will
decrease the measured value of the plate capacitance and may significantly decrease the
discharge time that is measured by the charged plate monitor.

B.5.3 Objects in the environment

Metal objects near the plate will contribute to measurement error. It is important to choose a
test logati < e i S jects.

U WARLS1AS. do Ul W Ol D€ d cU DY c PIesSc c U cH-UC cldl O

If they e. If a
fieldme te can
cause be no
objects gure 2
(excep

B.5.4

The qu hed to
the plgte. Typically, a wire lead is attached to the plate oltage
relay. f round the plate during the
measufement process. Because the capacita a wire
lead ajtached to the relay may contribute\significantl plate.
Lead e

To me rst be
discon ed, as

descrilhed above in Claus num of
15 pF.| The lead assen nce of
the tegt fixture &

20 pF £ 2 pF.

uld be
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Tableau B.1 — Exemple de données de mesure
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AVANT-FROFOS
1) La Commission Electrotechnique Internationale (CEIl) est une organisation
composée de l'ensemble des comités électrotechniques nationaux (Comités nati
pour| objet de favoriser la coopération internationale pour toutes les questjons\ de_nor
domaines de I'électricité et de I'électronique. A cet effet, la CEl — entre a tre act V|t
interhationales, des Spécifications techniques, des Rapports technique
public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de la CE N
comités d'études, aux travaux desquels tout Comité national intére
orgahisations internationales, gouvernementales et non gouvernel
également aux travaux. La CEl collabore étroitement avec IOr 3
selo ;
2) Les
du p|
intérp
3) Les e_recommandations internationales et sont
com isomhables sont entrepris afin qu|
s'ass |cat| s; la CEIl ne peut pas étre tenue resy
de I' par un quelconque utilisateur final.
4) Dan{ ationaux de la CEIl s'engagent, dans
mes Sublications de la CEIl dans leurs pub
natig Publications de la CEIl et toutes pub
natig e indjguées en termes clairs dans ces derniéres
5) La station de_conformité. Des organismes de certification indép
fourni de~confarmité et, dans certains secteurs, accédent aux mar
conf abte d'aucun des services effectués par les organigmes de
certifi
6) Tous il5 sont en possession de la derniére édition de cette publicati
7) Aucl imputée a la CEIl, a ses administrateurs, employés, auxilig
man pris\Ses\experts particuliers et les membres de ses comités d'études et des
natig pourctout \préjudice causé en cas de dommages corporels et matériels, ou de td
dom ature que’ce soit, directe ou indirecte, ou pour supporter les colts (y compris
de jy écoulant de la publication ou de I'utilisation de cette Publication de la C
toute El, ou au crédit qui lui est accordé
8) L'atte irée syr les références normatives citées dans cette publication. L'utilisation de pub
réfé atoire pour une appllcatlon correcte de la presente publlcatlon

de brevets et de ne pas avoir S|gnale Ieur eX|stence

ent faire
Is droits

La Norme internationale CEIl 61340-4-7 a été établie par le comité d'études 101 de la CEl:
Electrostatique.

Le texte de la présente norme est basé sur I'ANSI/ESD STM3.1-2006.

Comités nationaux pour vote selon la Procédure par voie express.

Cette version bilingue (2011-04) remplace la version monolingue anglaise.

Le texte anglais de cette norme est issu des documents 101/292/FDIS et 101/299/RVD.

Il a été soumis aux

Le rapport de vote 101/292/RVD donne toute information sur le vote ayant abouti a
I'approbation de cette norme.
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La version francaise de cette norme n’a pas été soumise au vote.
Cette publication a été rédigée selon les Directives ISO/CEI, Partie 2.

Une liste de toutes les parties de la séerie CEl 61340, présentées sous le titre geéneral
Electrostatique, peut étre consultée sur le site web de la CEl

Le comité a décidé que le contenu de cette publication ne sera pas modifié avant la date de
stabilité indiquée sur le site web de la CEl sous "http://webstore.iec.ch" dans les données
relatives a la publication recherchée. A cette date, la publication sera

*  recpheite;
. su’:l;)rimée,

* renpplacée par une édition révisée, ou

@%

.
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INTRODUCTION

La mise a la terre est la principale méthode utilisée pour limiter la charge statique lors de la
protection d'éléments sensibles aux décharges électrostatiques dans I'environnement de
travail. Toutefois, les méthodes de mise a la terre ne sont pas efficaces pour éliminer les
charges statiques des surfaces des matériaux non conducteurs (isolants) ou conducteurs
isolés. On peut utiliser des techniques d'ionisation de I'air pour réduire ces charges, car les
parametres actifs dans la neutralisation des charges sont les conductivités de l'air pour
chaque polarité. Il serait approprié de mesurer soit les conductivités elles-mémes, soit les
concentrations en ions pour chaque polarité, car ceci déterminerait la possibilité pour I'air
ionisé de neutraliser une charge a un emplacement donné. L'Annexe A donne des
informations sur Ia performance des ioniseurs

Ces mlesures sont difficiles a réaliser dans la pratique. Une maniéré 5 ali e pour
évaluer l'aptitude d'un ioniseur a neutraliser une charge stati i esurer
directement la vitesse de diminution des charges. Les charges nt étre
situéeg sur des isolants ainsi que sur des conducteurs isolés ger un
isolant/de maniere fiable et répétable. Il est plus facile d'évalue harges
en mes ' ice\ e. Il convient
que la 3 dhi » ou ne
la modifie pas. Quatre méthodes pratiques d'ionisatio i gthode
d'essal de la présente norme.

a) émission radioactive;

b) effet corona

c) effet corona

d) émission de rayons X mous.

La pré atoires
pouvat essais
est de nt pas
desting culiere
d'ionis S sont
utilisés | lecrites
dans la présente part : norme
soient 3 e des
donnégs signi

De fag 340 ne
constit te une
large ¢ nt une
large g ement
des ioniseurs. Il convient que les spécifications de performance fassent I'objet d'un accord
entre |utilisateur et le fabricant de l'ioniseur dans chaque application. |l convient que les

utilisateurs de la présente norme soient préparés a établir des exigences de performance
raisonnables pour leur propre application d'ioniseurs.

L'Annexe B a été élaborée pour fournir une méthode de mesure de la capacité de la plaque
chargée.
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ELECTROSTATIQUE -
Partie 4-7: Méthodes d'essai normalisées

pour des applications spécifiques —
lonisation

1 Domaine d’application

La prégente partie de la CEl 61340 fournit des méthodes et des mode H'essai
pour évaluer et choisir le matériel et les systémes d'ionisation de I'air

Cette |norme établit des techniques de mesure, dans des conditio sl pour
déterminer la tension de décalage (équilibre ionique) et le te 5 eutralisation
des chprges) pour les ioniseurs.

La prépente norme ne comporte pas de mesure d'inter MI) ou
I'utilisgtion d'ioniseurs en relation avec des éléments plosifs
ou des| dispositifs explosifs amorcés électriquement.

Les mgthodes d'essais et les conditi euvent
étre ufilisées telles quelles par les es de
performance décrivant leurs produits. ifier les
méthodles d'essai et les conditions d'essai ifier les
ionisedrs pour l'utilisation o ce des
ioniseyrs (se référer a I'ES quises
pour chaque application.

2 Ré férence@r

Les dpcuments dé résent
docum & rences
non d{ées la"der e€ditionndu document de référence s'applique (y compris les événtuels
amend

ESD APV

ESD 3§P3.3; Standard practice for protection of electrostatic discharge susceptible items —
Period|c «erification of air ionizers

29 CFR 1910.1000, Ozone, (OSHA) Air contaminants?
29 CFR 1910.95, (OSHA) Occupational noise exposure2
29 CFR 1910.242 (b), (OSHA) Compressed air used for cleaning?

10 CFR 20, (NRC) Standards for protection against radiation2

21 CFR 1020, (FDA) Performance standards for ionizing radiation emitting products?

1 ESD Association, 7900 Turin Road, Bldg. 3, Rome, NY 13440-2069, 315-339-6937, www.esda.org

2 CFR (Code of Federal Regulations) U.S. Government printing office, 732 N. Capitol Street NW, Washington,

DC 20401, 866-512-1800, http://bookstore.gpo.gov
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3 Termes et définitions

Pour les besoins du présent document, les termes et définitions suivants, ainsi que ceux
spécifiés dans le glossaire de termes de l'association ESD, s’appliquent.

3.1

conductivité de I'air

aptitude de I'air a conduire (transmettre) un courant électrique sous l'influence d'un champ
électrique

3.2

ions dp I'air
groupgs moléculaires d'environ dix molécules (eau, impuretés, etc.) lié
polarisption a une molécule d'oxygéne ou d'azote a charge unique

2 es forpes de

3.3
diminygtion de charge
diminution et/ou neutralisation d'une charge électrostatiqu te

3.4
inductiion de charge
redistribution de charge dans un conducteur isolg¢
(par exemple, d'un corps chargé)

ctrique

NOTE |a mise a la terre momentanée d'un tel conducteur It

3.5

CPM (en anglais : charged plate
appargil utilisé pour |n
d'ionisation

ioniselr a gaz co
disposltif d'ionisati
élimingr des parti

atériel

et/ou

NOTE [Cetype d

3.7
effet clorona
produgtion/d'ions pesitifs et négatifs par un champ électrique important trés localisé

NOTE -l | + 1 + AStabl IH + k. + + H & A + £ d'
e—champ—estrermatement—établien—-eapphauanture—haute—tension—a—un—econductenr—sous—forme d'une

pointe ou d'un fil acéré.

3.8
vitesse de diminution
diminution de la charge ou de la tension par unité de temps

3.9

temps de décharge

temps nécessaire pour qu'une tension (due a une charge électrostatique) diminue d'une
valeur initiale a une certaine valeur finale choisie arbitrairement

3.10

émetteur

objet conducteur acéré, habituellement une aiguille ou un fil, provoquant une décharge par
effet corona lorsqu'il est maintenu a un potentiel élevé
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3.1
flux laminaire horizontal
flux d'air non turbulent dans une direction horizontale

3.12
équilibre ionique
(voir tension de décalage)

3.13
ioniseur
dispositif congu pour générer des ions d'air positifs et/ou négatifs

3.14
condugteur isolé
condugteur non relié a la terre

3.15
ionisation de hottes a flux laminaire
ces digpositifs ou systémes procurent une couverture d'io
des hoftes a flux laminaire vertical ou horizontal

zone locale dans

3.16
tensioh de décalage

tension observée sur la plaque cond
chargel (CPM) ayant été placé dans un

ue de

3.17
tensioh créte de décalag
pour lgs ioniseurs pulsé
lorsqug l'ioniseur parc

pDlarité,

3.18
ionisation de sa

systénie d'ionisatio air

3.19
ionisati
dispositi
de trayf

station

NOTE eurs de

hotte a f

ux laminaire.

3.20
flux laminaire vertical
flux d'air non turbulent dans une direction verticale

4 Exigences de sécurité

S'ajoutant aux questions de sécurité mentionnées dans le présent article, il peut exister des
normes ou réglements de sécurité locaux, d'état, nationaux et internationaux pouvant influer
sur le fonctionnement des ioniseurs. Il convient que les utilisateurs de la méthode d'essai de
la présente norme déterminent si ces exigences s'appliquent a leur installation d'ioniseurs.

4.1 Sécurité du personnel

4.1.1 Les modes opératoires et le matériel décrits dans la présente partie de la CEI 61340
peuvent exposer le personnel a des conditions électriques dangereuses. En conséquence, les
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utilisateurs de la présente norme sont responsables du choix du matériel satisfaisant aux lois,
codes réglementaires et politiques externes et internes applicables. Les utilisateurs sont
également avisés que la présente norme ne peut pas remplacer ou se substituer a de
quelconques exigences de sécurité du personnel.

Il convient d'envisager des interrupteurs de circuit de défaut de terre (GFCI) et autre
protection de sécurité a chaque fois que du personnel peut venir en contact avec des sources
électriques.

Il convient d'appliquer les pratiques de réduction des dangers électriques et il faut que les
instructions de mise a la terre correcte du matériel soient suivies.

4.2 Flectrique

ourant
cables

Dans Ig cas des ioniseurs a haute tension avec émetteurs exposés, i
de créfe des pointes ou fils a effet corona soit limité aux exigence
pour l'installation.

4.3 Dzone

La limite OSHA, telle que définie par la 29 CFR 19101000, d $ 5e.[Si des
compopants sensibles a I'ozone se trouvent au vdgisinage d'uf/ion i i que le
fabricant fournisse des informations et/ou des suggestions

4.4 Radioactivité

Il est|requis du fabricant d'obtenir” une lice auprés de la « Nuclear Regulatory

Commy(ssion » (NRC ou Comm|SS|on de réglementat de I'énergie nucléaire) ou I'g¢tat de
: e abriqué” Le fabricant et I'utilisateur doivent
[ 310 -

I'accor

satisfa 0 et de tout autre réglement njational
applics

4.5

Le fabfi 'utilis isfdire a toutes les exigences de la 21 CFR 1020 et de
tout aditre régle i able. Les agences gouvernementales d'état et locales
exigenf géné \ uele\dispeositif soit enregistré a I'emplacement de son utilisgtion. |l
convie i : dispositifs a rayons X de telle maniére a éviter une explosition
accide Q . Ceri comporte generalement un certaln type dencelnte pour le
disposifti brsque
I'encei

4.6 nstallation

Il convientgquetinstallation-soit conformeaux—codeseleciriqgues—mecanigues—et-de-securité

ainsi qu’aux normes de chaque installation. Certains matériels tels que les pistolets et les
buses a air comprimé peuvent devoir satisfaire a d'autres exigences telles que la
29 CFR 1910.95 relative a I'exposition au bruit et la 29 CFR 1910.242 relative a la sécurité du
personnel avec les dispositifs a gaz comprimé. |l convient également que des techniques
d'installation soient applicables a I'environnement particulier dans lequel l'ioniseur doit étre
installé (par exemple, des salles blanches).

5 Matériel d’essai

5.1 L'instrument recommandé dans la présente norme pour effectuer des mesures de
performance sur un équipement d'ionisation est le CPM (se référer a la Figure 1). La plaque
conductrice doit avoir des dimensions de 15 cm sur 15 cm (6 pouces sur 6 pouces) avec une
capacité minimale de 15 pF lorsqu'elle est montée dans la monture d'essai sans branchement
électrique. La capacité totale du circuit d'essai avec la plaque doit étre de 20 pF = 2 pF (se
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référer a I'Annexe B). L'instrument recommandé par la méthode d'essai de la présente norme
peut également étre utilisé pour la vérification périodique des ioniseurs d'air (se référer a
I'ESD SP3.3)

5.2 Il ne doit y avoir aucun objet, relié a la masse ou non, plus proche que la dimension
« A » de la plaque conductrice, sauf les isolants supports ou les contacts de la tension de
plaque, comme représenté a la Figure 2 (se référer a I'Annexe B).

5.3 La plaque conductrice isolée, lorsqu'elle est chargée a la tension d'essai désirée, ne
doit pas se décharger de plus de 10 % de la tension d'essai en 5 min, en l'absence
d'ionisation.

5.4 La tension de la plaque doit étre surveillée de telle maniére que le systén|1e soit

conforme a 5.1, 5.2 et 5.3. Le temps de réponse du dispositif d it étre
suffisa isé

5.5 ue soit
illimité

Pour le
spécififjues suivantes s'appliquent:

6.3 et 6.4, les exigences

a) Essai 2 3 dé la monture d'essai dgit étre
chrgée é une tension d i initi i aisser se décharger jusqu'a 10 % de la
ten i urveillé et enregistré pour les deux
polprités de la charge i . appelé temps de décharge (se référer 4 5.1 et

3 Figure 1).

b) Essai de tension 2 a onductrice doit étre momentanément mise a
la terre pour élmin ésiduelles et pour vérifier le zéro du dispokitif de
su eillance. 9 S i gillée dans l'environnement ionisé, au moyen du

mo[de opératoire décrit g atégorie de matériel. La tension résultante observée

c) Emplacemen ient™de_mesurer le temps de décharge et la tension de décalage
poyr chadque-emplacement d'essai décrit sur les figures d'emplacement d'essgi (voir
Table

d) Mépie i s —\Le temps de décharge et la tension de décalage doivent étre
mepuré s(les mémes conditions sans aucun réglage du matériel. Si I'on doit comparer

deg ioni atégories différentes, les mémes tensions d'essai doivent étre ufilisées

e) Tension de créte décalage— Dans le cas des ioniseurs pulsés, il convient de mesurer la
tension de décalage et de la consigner en valeurs créte en utilisant le materiel d'essai
décrit en 5.1.

f) Autres paramétres — |l convient d'enregistrer les paramétres spécifiques a I'application
tels que I'humidité, la température, la vitesse de I'air, etc.
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Tableau 1 — Montages d'essai et emplacements d'essai

Figure de Nombre Intervalle de temps Tension initiale
Catégorie de matériel 191 d'emplacements de mesure de la de la plaque
référence ' X f . .
d'essai tension de décalage chargée
lonisation de salles
Grilles, CA 3 2 (1 a5)min 1000
Barres, pulsées et CC 3 2 (1 a5)min 1000
Emetteur a polarité 4 3 (1 a 5) min 1000
unique
Ligne double en continu 5 3 (1 a5)min 1000

Sg:]‘fit;i“r pulsé en 6 2 (1a5) min/\(g\1 000

Hotte|a flux laminaire \

Vertichle 7 et8 8 (1a 5)\\in \0@

Horizqntale 96t 10 6 {a 5)\«{ \ >1 000
N

lonisgtion de la surface de travail

AN
Table 11 et 12 12 1.8 B)hin, 1000
Aérief 13 et 14 12 /|~ “w@boin 1000
A

lonisdtion a gaz comprimé

Pistolets et buses min ‘ 1 000

6.1 onisation de salles

6.1.1

soit dé
de fairp
conditi

charge

iper les

6.1.2
tienne |2

6.1.3
doit ét

6.1.4

6.1.5
trouvami—< . = S
I'ioniseur installé peut varier, il conwent de ch0|S|r une hauteur de mesure coherente pour
I'évaluation de différents systémes. Cette hauteur et la hauteur de montage de l'ioniseur
doivent étre enregistrées dans les résultats de I'essai.

6.1.6 Le nombre minimum d'emplacements d'essai est déterminé par le type de systéme.
(Voir Tableau 1 et se référer aux Figures 3 a 6.)

6.1.7 Il convient de mesurer le temps de décharge a chaque emplacement d'essai, comme
décrit a I'Article 6, point a).

6.1.8 Il convient de déterminer la tension de décalage a chaque emplacement d'essai,
comme décrit a I'Article 6, points b) et e). La tension de décalage doit étre mesurée a l'issue
d'une période d'au moins 1 min pour laisser au relevé le temps de se stabiliser (5 min au
maximum).
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6.2 lonisation de hottes a flux laminaire

6.2.1 |l convient d'effectuer I'essai sur une surface ne contenant pas d'obstruction au flux
d'air. Sauf spécification contraire, il convient que la surface d'essai soit dissipative ou
conductrice de I'électricité statique et convenablement reliée a la terre.

6.2.2 Il convient que le technicien effectuant I'essai soit convenablement relié a la terre.

6.2.3 Le temps de décharge d'une tension initiale de 1 000 V a une tension finale de 100 V
doit étre mesuré a la fois pour les polarités positive (+) et négative (-).

6.2.4 H—eonvent—denregistrer—a—vitesse—de—tair—a—+templacemen comme
représenté sur les Figures 7 ou 9.

6.2.5 |Pour une hotte a flux laminaire vertical, le montage d'essai\e &_sur les
Figures 7 et 8. Il convient de prendre les données dans les positions “\d'essai a TP8
commg représenté a la Figure 7.

6.2.6 [Pour une hotte a flux laminaire horizontal, le mon sur les
Figures 9 et 10. Il convient de prendre les données da a TP6
comme représenté a la Figure 9.

6.2.7 [l convient de mesurer a chaq tomme
décrit @ I'Article 6, point a).

6.2.8 |Il convient de déterminer a calage
commg décrit a I'Article 6, points b) et|e). I'issue
d'une période d'au moins in ou-comme [ de se
stabiliger (5 min au maxi

6.3

6.3.1 au flux
d'air. ve ou
condug

6.3.2 e.
6.1.3 100 V
doit ét

6.3.4 |ll.convient de mesurer I'unité avec le dispositif de chauffage coupé, s'il y a [lieu. Il
conviept\d'’essayer l'unité avec tous les filtres en place s'il y a lieu. |l convient d'effectper les

mesures a la fois avec les débits d'air minimum et maximum pour les unités avec débit d'air
variable. Il convient de mesurer la vitesse de l'air et de l'inclure dans les résultats d'essais. |l
convient que les utilisateurs finaux essaient les ioniseurs avec la méme configuration des
dispositifs de chauffage et filtres en fonctionnement que ceux qu'ils ont I'intention d'utiliser.

6.3.5 Pour les unités de table, il convient de placer les ioniseurs comme représenté sur les
Figures 11 et 12. Il convient de diriger le flux d'air a I'emplacement d'essai TP2 et de le
mesurer aux emplacements d'essai TP2 et TP5. Le dispositif de surveillance a plaque de
charge doit étre tourné vers l'ioniseur. Il convient d'effectuer les mesures avec le dispositif de
surveillance a plaque de charge aux emplacements d'essai TP1 a TP12, comme représenté a
la Figure 11.

6.3.6 Pour les unités aériennes, il convient de placer l'ioniseur comme représenté sur les
Figures 13 et 14. Il convient de mesurer le flux d'air aux emplacements d'essai TP5 et TP8. I
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convient d'effectuer les mesures avec le dispositif de surveillance a plaque de charge aux

emplacements d'essai TP1 a TP12, comme représenté a la Figure 13.

6.3.7 Il convient de mesurer a chaque emplacement d'essai le temps de décharge comme

décrit a I'Article 6, point a).

6.3.8 Il convient de déterminer a chaque emplacement d'essai la tension de dé
comme décrit a I'Article 6, points b) et e). La tension de décalage doit étre mesurée a

calage
I'issue

d'une période d'au moins 1 min ou comme nécessaire pour laisser au relevé le temps de se

stabiliser (5 min au maximum).

6.4 |oniseursagaz comprimé—=Pistotetsetbuses

6.4.1 au flux
d'air. ve ou
condud

6.4.2 e.
6.1.3 100 V
doit ét

6.4.4 ~ 80 psig
(pression par pouce carré). Il convient™qué€ ili s fi fai des
ioniseyrs a gaz comprimé avec la mém fi ce que
celle gl'ils ont l'intention d'utiliser.

6.4.5 |Il convient d'effect e a la
Figure|15.

6.4.6 | Il convient de écrit a
I'Article 6, point

6.4.7 | Il convient g€ comme
décrit g I'Article 6 ; d'une
périod¢ d'au mqi ume hécessaire pour laisser au relevé le temps de se stabiliser
(1 min
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Sonde
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Insolant
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NOTE |l convien urface reliée a la terre soit 2 15 cm? (6 pouces?).

Figure 2 — Détail de la plaque de charge
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NOTE 1| Exemple pour des grilles en courant aliernatif inférieure a 100 %) et barres pulséds ou en
courant pontinu en régime permanent.
NOTE 2| TP1 se trouve directement au-dessous d gni ntre les

grilles oy barres.

Figure 3 — Emplacem

chargée

\ Emetteur
TP1
TP3

IEC 2594/09

NOTE Trois emplacements de mesure requis.

Figure 4 — Emplacements d'essai pour ionisation de salles —
Systémes d'émetteur a polarité unique
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Figure 5 — Emplacements d'essai pour ionisati ]
Systémes de lignes c.c. double
Plaque chargée Emetteur

IEC 2596/09

acements d'essai pour ionisation de salles —
stémes de lignes c.c. pulsées
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Figure 8 — Hotte a flux laminaire vertical — Vue de cété
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Figure 10 — Hotte a flux laminaire horizontal — Vue de c6té
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