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Foreword

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

The procqdures used to develop this document and those intended for its further maintenance

described

different fypes of ISO documents should be noted. This document was drafted in accordance|with
editorial rjules of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attention
patent rig
any paten

on the ISQ list of patent declarations received. www.iso.org/patents

Any trade

constitutd an endorsement.

The comnpittee responsible for this document is ISO/TC 94, Persenal safety - Protective clothing (
equipment, Subcommittee SC 15, Respiratory protective devices.

ISO 1690
Methods o

— Part1]
— PartZ
— Part5
— Part4
— Part1]
The follow
— Part5
— Part6
— Part 7

— Part§

in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed.for

is drawn to the possibility that some of the elements of this document may be the subjec
hts. [SO shall not be held responsible for identifying any or all such patentrights. Detailg
F rights identified during the development of the document will be in the\ntroduction and

name used in this document is information given for the convehience of users and does

D) consists of the following parts, under the genéral title Respiratory protective devices
f test and test equipment:

: Determination of inward leakage

: Determination of breathing resistance

: Determination of particle filter penetration
Determination of gas filter capacity and migration, desorption and carbon monoxide dynamic test
1: Determination of field'ofvision
[ing parts are under preparation:
: Breathing machine/metabolic simulator/RPD headforms/torso, tools and transfer standards
: Mechanic@lresistance — Strength of components

' Practical performance test method

hre
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ing

: Measurement of RPD air flow rates

— Part 9: Determination of the carbon dioxide content of inhaled air

— Part1

— Part1

0: Resistance to ignition, flame, radiant heat and heat

2: Determination of volume averaged work of breathing and peak respiratory pressures

— Part 13: RPD using regenerated breathable gas and special application mining escape RPD: Consolidated
test for gas concentration, temperature, humidity, work of breathing, breathing resistance and duration
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Introduction

This part of ISO 16900 is intended as a supplement to the respiratory protective devices (RPD)
performance standard ISO 17420 (all parts). Test methods are specified for complete devices or parts of
devices that are intended to comply with ISO 17420. If deviations from the test method given in this part
of ISO 16900 are necessary, these deviations will be specified in ISO 17420.

© IS0 2013 - All rights reserved v
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INTERNATIONAL STANDARD ISO 16900-11

:2013(E)

Respiratory protective devices — Methods of test and
test equipment —

Part 11:
Determination of field of vision
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Scope

s part of ISO 16900 specifies the laboratory test method for determining thefield of v
piratory protective device (RPD).

Normative references

ispensable for its application. For dated references, only the)edition cited applies. Fo

16972, Respiratory protective devices — Terms, definitions,;graphical symbols and units of me

17420-3, Respiratory protective devices — Performance requirements — Part 3: Thread con

Terms and definitions

the purposes of this document, the terths and definitions given in ISO 16972 and the follov

brtometer
ended hemispherical dome fer measuring the angular area of the field of vision (peripher
in RPD when mounted onaheadform

ripheral isopter

fie
co

3.

viqual field score

VF|

summation of grid points contained within the peripheral isopter shadow cast onto the apert

d of vision while-wearing an RPD, indicated by the lighted area, which is measured by 4
necting the paints

erences, the latest edition of the referenced document (including any amendments) applieg.

sion for a

e following documents, in whole or in part, are normatively referénced in this document and are

Ir undated

nsurement

nection

Fing apply.

pl isopter)

solid line

ometer by

the-RPD

4

Prerequisites

The performance standard shall indicate the conditions of the test. This includes the following:

a)
b)
)
d)

number of specimens;
any preconditioning;
use of filter simulator, if applicable;

any accessories;

© IS0 2013 - All rights reserved
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e) appro

priate size(s) of headforms to be used.

5 General test requirements

Unless otherwise specified, the values stated in this part of ISO 16900 are expressed as nominal values.
Except for temperature limits, values which are not stated as maxima or minima shall be subject to a
tolerance of +5 %. Unless otherwise specified, the ambient conditions for testing shall be between 16 °C
and 32 °C and (50 * 30) % relative humidity. Any temperature limits specified shall be subject to an
accuracy of 1 °C.

6 Prin

This test qj;lantifies the field of vision of a respiratory protective device (RPD) by measuring the functio
1

visual fie

light from
that follow
field, or p
periphera

7 Apps
The follow

a) Headforms: see Annex B.

b) Apert

c) Visua

8 Devi

Prepare th
This involj
simulator
The headf

8.1 Mo
Mount theg

tighten t
manufact

ciple

score. The RPD is mounted on a headform containing small light sources instead-of eyes. ]
the light sources is projected onto the apertometer, creating a light area outlined by a shad
s the periphery of the visual obstruction of the RPD system. The light areazepresents the vis
bripheral isopter. A quantitative value for the visual field score is obtained by comparing
isopter with a visual field score defined for different segments of the unrestricted field of visi
iratus

ring apparatus are used for determining the visual field score.

pmeter: see Figure 1.
field score plotting chart: See Figure 2.

Ce preparation

e RPD to the ready for use conditien in accordance with the manufacturer’s instructions for u

(ISO 16900-5) for devices containing the thread connection in accordance with ISO 1742(
brm size(s) appropriate tojthe size of RPD being tested shall be selected for the test.

inting the device

straps.to the extent that would be expected when wearing the device as specified by
rer,

hal
'he
oW
ual
Lhe
on.

Se.

Fes attaching any accessories that may obscure vision, such as demand valve or filter(s), or filter

-3.

RPD on thedelécted headform in accordance with the manufacturer’s donning instructigns.
Position t%e RPD symimetrically on the headform. If the RPD has wearer-adjustable head harness strg

ps,
the

to

NOTE

[f necessary, apply a friction reducing material talcum powder to the headform to allow the RPI

slide more easily over the headform surface during adjustment.

Position the headform correctly within the apertometer (see Figure 1).

The headform is positioned correctly when the centre of the light source of the illuminated eyes are
aligned with the 90 degree meridians on the dome, symmetrically about the centre line of the dome and
the horizontal axis of the headform is coincident with the axis of the apertometer.

© ISO 2013 - All rights reserved
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Dimensions in millimetres
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Figure 1 — Position of headform'in apertometer

itch on both illuminated eyes and re-adjust the RPD position on the headform so that the §

hadow on

apertometer is symmetrical about the vertical centre line such that the point at which the shadow

sses the horizontal centre line on the left an@dright sides is within 5 degrees of each other,

e RPD shall not be donned on the headform in an inappropriate position in an attempt to
visual field score.

TE In the case of RPD with an‘asymmetric Respiratory Interface design or assembly, this is 1
the Respiratory Interface shalljust be centralised about the vertical centre line.

Mapping the field(of vision

ng the visual field“store plotting chart (Figure 2), transfer the outline of the light projg
apertometer’s.surface onto the chart by marking the point at which the light changes tg

ridian, connect the points from one meridian to the next, following the curve of the shad

maximize

ot possible

cted onto
a shadow
ilong each
ow on the

ertometér, The solid line connecting the points represents the peripheral isopter for the RED.

move the RPD and re-fit to the headform for a total of three fittings.

8.3 Calculating the Visual Field Score (VFS)

The VFS plotting chart (Figure 2) assigns 118 dots in total. Fifty dots are assigned to the central area, up
to 10° of fixation. The remaining 68 points are assigned to the area beyond 10°. The grid dots are located
along 10 meridians (two in each of the upper quadrants, three in each of the lower quadrants) at 25° 65°,
115°,155°,195°, 225°, 255°, 285°, 315°, and 345°.

Outside the central area the dots are distributed along the meridians according to a weighting system
thatisbased on an assessment of the importance of different meridians being within the visual field when
wearing RPD. The four peripheral dots which lie on the 25, 155, 195 and 345 meridians are considered of
critical importance and therefore called critical dots. (see Figure 2 and Table 1).

© IS0 2013 - All rights reserved
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Count the VFS grid dots that fall on or inside of the peripheral isopter for the RPD. This number is the
VFS. Record the number of mandatory dots within the VFS.

The centre of a dot shall be within the light area to be counted.

° 290°
258 260° 270° 280°

Figure.2'— Visual Field Score (VFS) plotting chart

The dots Within each segmént represent the individual points counted to determine the VFS.

4 © ISO 2013 - All rights reserve
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Table 1 — Results table for Visual Field Score (VFS): Example shows data from one fitting

Meridian

)

area

Number of dots within peripheral Isopter outside the 10° of fixation central

Fitting 1

Fitting 2

Fitting 3

Average total VFS

25

8

65

115

155

195

225

255

285

315

345

||| |O |0 |0 | D

Add 50 dots for area
nside 10° of fixation

[
(=]

50

50

Total VFS

Nu

included

mber of critical dots

Average nupnber of
critical dofs 2 2?
Yes/nlo

Yes

An

120°

100> 90°
120

80°

70°
60°

example of a visual field score plotis shown in Eigure 3 with the results for one fitting tabulated in Table 1.

Figure 3 — Example of VFS plot

© IS0 2013 - All rights reserved
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9 Testreport

The test report shall include at least the following information:
a) the number of test specimens;

b) any preconditioning;

c) use of filter simulator, if applicable;

d) any accessories;

e) headfprm used;

f) the VIS at each meridian, the number of critical points within the score and average total'VFS of the
threelfittings (table).

6 © IS0 2013 - All rights reserved
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(normative)
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Application of uncertainty of measurement

In prder to determine compliance or otherwise of the measurement made in accordanéeywith this test

megthod, when compared to the specification limits given in the protective device standard, th¢ following
protocol shall be applied.

Ifthe testresult + the uncertainty of measurement, U, falls completely inside or eutside of the spgcification
zone for the particular test given in the protective device standard, then theresult shall be de¢gmed to be
a sfraightforward pass or fail (see Figures A.1 and A.2).

Key

U s W N

5
4&4
|
|
|
|

lower specification limit
specification zone

upper specification limit
uncertainty of measurement, U
measured value

Figure A.1 — Result pass
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b1 specification limit
lification zone

er specification limit
brtainty of measurement, U

sured value

(see Figure A.3).

Figure A.2 — Result fail

result + the uncertainty of measurement, U, overlaps alspecification limit value (upper] or
the particular test given in the protective device standard, then the assessment of pass or fail
termined on the basis of safety for the wearer of the device; that is, the result shall be deenjed

1

Y

b1 specificationlimit
lificationzone
er specification limit

brtainty of measurement, U

measured value

Key

1 low|
2 spe
3 upp
4 unc
5 me3
If the test
lower) for
shall be dé
to be a fai
Key

1 low
2 spe
3 upp
4 unc
5

8

Figure A.3 — Result fail
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