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Cleaner (Dust Re-emission) test method.
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Foreword

This document (EN 60312-1:2013) consists of the text of IEC 60312-1:2010+A1:2011
prepared by SC 59F, "Surface cleaning appliances”, of IEC TC 59, "Performance of household
and similar electrical appliances"”, together with the common modifications prepared by
CLC/TC 59X, "Performance of household and similar electrical appliances".

The following dates are fixed:

e |atest date by which this document has to be (dop) 2014-03-04
implemented
at national level by publication of an identical
national standard or by endorsement

e latest date by which the national standards (dow) 2016-03-04
conflicting with this document
have to be withdrawn

This document partly supersedes EN 60312:2008.

Clauses, subclauses, notes, tables and figures which are additional to those in IEC 60312-
1:2010 are prefixed “Z”.

EN 60312 is divided into 3 parts:

- EN 60312-1, Vacuum cleaners for household use — Part 1: Dry vacuum cleaners — Methods
for measuring the performance

- prEN 60312-2, Vacuum cleaners for household use — Part 2: Wet cleaning appliances —
Methods of measuring the performance

- prEN 60312-3, Vacuum cleaners for household use — Part 3: Cleaning robots for household
use — Dry cleaning — Methods of measuring performance

Attention is drawn to the possibility that some of the elements of this document may be the
subject of patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying
any or all such patent rights.

This European Standard also specifies, as far as necessary, the test methods which shall be
applied in accordance with the standardisation mandate M353 related to Council Directive
92/75 of the European Commission.

Endorsement notice

The text of the International Standard IEC 60312-1:2010+A1:2011 was approved by
CENELEC as a European Standard with agreed common modifications.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD
applies.

Publication Year Title EN/HD Year

IEC 60688 - Electrical measuring transducers for EN 60688 -
converting A.C. and D.C. ectrical quantities
to analogue or digital signals

IEC 60704-1 - Household and similar electrical EN 60704-1 -
appliances - Test code for the determination
of airborne noise -
Part 1: General requirements

IEC 60704-2-1 - Household and similar electrical EN 60704-2-1 -
appliances - Test code for the determination
of airborne acoustical noise -
Part 2-1: Particular requirements for vacuum

cleaners

ISO 554 - Standard atmospheres for conditioning - -
and/or testing - Specifications

ISO 679 - Methods of testing cements - Determination - -
of strength

ISO 1763 - Carpets - Determination of number of tufts - -
and/or loops per unit length and per unit
area

ISO 1765 - Machine-made textile floor coverings - - -
Determination of thickness

ISO 1766 - Textile floor coverings - Determination of - -
thickness of pile above the substrate

ISO 2424 - Textile floor coverings - Vocabulary - -

ISO 2439 - Flexible cellular polymeric materials - EN ISO 2439 -
Determination of hardness (indentation
technique)

ISO 3386-1 - Polymeric materials, cellular flexible - EN ISO 3386-1 -

Determination of stress-strain characteristics
in compression -
Part 1: Low-density materials

ISO 5167-1 - Measurement of fluid flow by means of EN ISO 5167-1
pressure differential devices inserted in
circular cross-section conduits running full -
Part 1: General principles and requirements

ISO 8543 - Textile floor coverings - Methods for - -
determination of mass
1ISO 12103-1 - Road vehicles - - -

Test dust for filter evaluation -
Part 1: Arizona test dust
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[©)Annex ZB
(normative)

Calculation of the number of double strokes X...c to reach the reference level K¢
for hard floor with crevice and normalised reference level K., for carpet.

All dust pick up measurements from zero to ten will be plotted on a graph and the points
connected by straight lines as shown in figure below. Each section is described by a linear
equation as follows:

dpUcaic = mX + k

where
dpucgc is the calculated dust pick up by linear equation in %
m is the slope of the linear equation
k is the intersection of each section with the y-axis
double
stroke dust pick up section slope intersection | argument
1 de1 0-1 my k1 X1
2 dez 1-2 moy k2 XQ
3 de3 2-3 ms ks X3
4 de4 3-4 My k4 X4
5 dpus 4-5 Ms Ks Xs
6 dea 5-6 Mg Ke Xs
7 de7 6-7 my k7 X7
8 dpusg 7-8 Mg Ks Xsg
9 deQ 8-9 Mg kg Xg
10 de10 9-10 M1 Ko X10
dpu/%
110
100 -
90 -
80 - ; —*
70 -
60 -
50 -
40 -
30 -
20 -
/01 12 23 34 45 56 67 78 89 | 910
0 i ' | ' i i i 1‘ ' i
(] 1 2 3 4 5 6 7 8 9 10
double strokes
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Calculation of all slopes, intersections and arguments as follow:

NOTE In case of carpet K is to be replaced by kcaic

mq = dpuj ki=0
Xy = (Kreif my
m, = dpu;, - dpuy ko = dpuy — m;
X2 = (Kret =K2) / m;
ms; = dpus - dpu, ks = dpus — 2 X mj
X3 = (Kret —K3) / m3
m4=dpu4—dpu3 k4=dpu3—3xm4
X4 = (Krer —ks) / My
ms = dpus - dpuy ks = dpus — 4 X ms
X5 = (Krer —Ks) / ms
mg = dpug - dpus ke = dpus — 5 X mg
X6 = (Krer —Kg) / Mg
m; = dpu; — dpug k; = dpug — 6 X my
X7 = (Kref _k7) / mz
mg = dpug — dpuy kg = dpu; — 7 X mg
Xg = (Kret —Kg) / mg
mg=deg—de3 kg=de3—sxmg
Xg = (Kref —Kg) / Mg
Mo = dpuyo — dpug K1o = dpug— 9 x myg

X10 = (Kret =K10) / Mg

The choice of the right section, where the reference level K, for hard floor with crevice and
normalised reference level K., for carpet is located has to be done as follows:

when de1 > Kref then Xcaic = X4
when dez >= K¢ and de1 < Kref then Xgaic = X2
when dpuz>=K; and dpuy < Kt  then Xege = X3
when de4 >= Krer  and dpus < Kiet then Xcaic = X4
when des >= Krer  and dpuy < Keet then Xcaic = Xs
when dpug>= Kief and dpus < Kief then Xgaic = Xg
when dpu;>= K and dpug < Kief then Xgac = X7
when dpug>= K and dpu; < Ky then Xcac = Xg
when dpug>= K¢ and dpug < Kief then Xgaic = Xo
when dpuqg>= K and dpug < Kief then Xcaic = Xqo
when  dpuig <= Kief then Xcaic = Xq0"



BS EN 60312-1:2013

60312-1 © IEC:2010+A1:2011(E) -6-
CONTENTS

INTRODUCTION (10 @mMendmMeENnt 1).......ccoouiiieeiieiiie e 8
S Yo 0 o 1= P 9
2 NOIMaAtiVe e N CES. .. e 9
3 Terms and defiNitiONS ... e 10
4 General conditions fOr tESTING .......viuiiii 12
4.1 AtMOSPhEriC CONAItIONS .. .cciiiii e 12
4.2  Test equipment and materials ..o 12
4.3 Voltage and freQUENCY .......iii i e 12
4.4  RuUNnNing-in of VACUUM ClEANET ... ......iiiiiiii e e 12
4.5 Equipment of the vacuum CleaNEr ..........couiiiiiii e 13
4.6 Operation of the vacuum CleaNEer ...........co.oiiiiiiiiii e 13
4.7 Conditioning prior to each testS.......cooiiiiii 13
4.8  MeChaniCal OPEIator . ...t 13
4.9  NUMDETI Of SAMPIES. ... it eaa e 14
4.Z1 Reference vacuum Cleaner SYStEM ........iiiiiiiiiii e 14
5  Dry vacuum cleaning testS .....couiii i 14
5.1  Dust removal from hard flat floors ... ..o 14
5.2 Dust removal from hard floors with Crevices ... 16
5.3 Dustremoval from Carpets ... ..o 17
5.4 Dustremoval @along WallS ... 20
5.5 Fibre removal from carpets and upholstery............cooo i 22
5.6 Thread removal from Carpets ......ooouiiiiiiiie e 26
5.7 Maximum usable volume of the dust receptacle ... 27
ST T N | G - - L 28
5.9 Performance with loaded dust receptacle ... 30
5.10 Total emission while vacuum Cleaning..........ccoooeiiiiiiiiii e 32
5.11 Filtration efficiency of the vacuum cleaner............ccoooiiiiiii 33
B  MiSCEllanN@OUS 1ESTS . uuie e 37
[ T I € 1= o 1-Y = IO PP U OO PP UPPPPPRRPIN 37
6.2 MOtiON FESISEANCE «.oiiiiii e e 37
6.3  Cleaning uUnder fUrNItUIE ... ..o.iiiiii e e eeas 38
6.4  Radius Of OPEration ... 38
6.5 Impact resistance for detachable cleaning heads ............c.coooiiiiiiii i 39
6.6 Deformation of hose and connecting tubes...........ccooiiiii i 39
B.7  BUMD 1St e e e 40
6.8  Flexibility of the hOSE ......coveii 42
6.9 Repeated bending of the N0SE ... 43
L T I = (= P 44
L T T 1 =TT P 45
6.12 Weight in hand ... e 45
6.13 SPeCific CleaNING tIME . ... e 46
L0 A B T o 1T o T=1 oo T PSP 46
B.15 INOISE VL. e s 46

6.16 ENErgy CONSUMIPIION ..ot e e e e e e e e eens 46



BS EN 60312-1:2013

-7- 60312-1 © IEC:2010+A1:2011(E)
7  Test material and eqUIPMENT .. ... 53
7% T =Y T=Y =Y O RPRPRRRR 53
7.2  Material for measuUreMeNtS .. .....coeiiiii e 53
7.3  Equipment for measuremMents ... .....oiiuiiii e 58
G T 0 1= {0 o3 40 K= {0 T == 75
Annex A (informative) Information on materials..............ccoiiiiiiiiiiii 76
Annex B (informative) Information at the point of sale...........ccccooiiiiiii i, 77
Annex C (normative) Guidance specification on verified carpets ............cocooiiiiiiin. 78
] o1 [TeTe [ =T o] 1|2 USRS 80
Figure 1 — Right-angled T ... 21
Figure 2 — Determination of cleaning area .............cooiiiiiiiiii i 22
Figure 3 — Stencil for distribution of fibres on test carpets............cooooiiiiiiiiii 23
Figure 4 — Zig Zag stroke pattern ..., 24
Figure 5 — Frame for test CUSNION ... ..., 25
Figure 6 — Stencil for distribution of fibres on upholstery ...........ccooiiiiiii i, 25
Figure 7 — Arrangement of threads in the thread removal test...............cooiiiiiiiin . 26
Figure 8 — Stroke length in measuremMents.............ooiiiii i, 27
Figure 9 — Air data CUIVES ......ieeiii e, 29
Figure 10 — Connecting tube Opening ........coiiiiii e, 30
Figure 11 — Test dust for loading dust receptacle............ccooiiiiiiiiii e, 31
Figure 12 — INSertion depth.. ... e 38
Figure 13 — Position of test object and cross-section for measurement of deformation ........... 40
Figure 14 — Profile of threShold ..........coouiiiiiii e 41
Figure 15 — Arrangements for bump teSt ..o, 41
Figure 16 — Preparation of hoses for testing flexibility ............cccoooiii i, 43
Figure 17 — Equipment for repeated bending of hoSes ...........ccoooiiiiiiiiii i, 44
Figure 18 — Test plate With CreVICe .........oouniii e, 59
Figure 19 — Carpet-beating machine..............cooiiiiiiii e, 59
Figure 20 — Carpet hold-downs and guUIdesS ............coiuiiiiiiii e 60
Figure 21 — Dust spreader and roller for embedding dust into carpets ................cooiiiiiiinni. 61
Figure 22 — Alternative A equipment for air data measurements...............ccoooieiiiiiiiin e, 62
Figure 23 — Measuring box for alternative A...........ccooiiiii e 63
Figure 24 — Alternative B equipment for air data measurements................coooviiiiiiiiiin e, 65
Figure 25 — TeSt NOOM .....iiei e, 69
Figure 26 — Aerosol channel with sampling probe ..o 70
Figure 27 — Exhaust channel with sampling probe.............coooiiiiiiii e 70
Figure 28 — Drum for impact teSt ... ..o, 72
Figure 29 — Device for testing deformation of hoses and connecting tubes............................. 73
Figure 30 — Mechanical operator for the measurement of dust removal from carpets and
Of MOLION FESISTANCE ....uiee i e e ees 74
Figure Z1 — Body of the reference cleaner SyStem ..........oooiiiiiiiiiii e 75
Table 1 — Confidence limits of a Poisson distribution for 95 % - confidence range .................. 36

Table 2 — Graduation of 8 size classes for particle sizes 0,3 um — 10 pM ..., 71



BS EN 60312-1:2013
60312-1 © IEC:2010+A1:2011(E) -8-

INTRODUCTION
(to amendment 1)

The following changes to IEC 60312-1 concern Subclauses 5.5 and 5.9 and the related
specifications in Subclauses 7.2.2 and 7.2.6.

The reason for this is due to the tightening of the specification to the cotton linters used in the
test dust. In order to reproduce the airflow restricting conditions expected during the development
of this test it is necessary to use more test dust when Condition 3 is used as a stopping point.
Further, it provides a specification for the cellulose dust.

In addition to this an updated specification of the cushion slip material is available.



BS EN 60312-1:2013
-9- 60312-1 © IEC:2010+A1:2011(E)

VACUUM CLEANERS FOR HOUSEHOLD USE -

Part 1: Dry vacuum cleaners —
Methods for measuring the performance

1 Scope

This International Standard is applicable for measurements of the performance of dry vacuum
cleaners for household use in or under conditions similar to those in households.

The purpose of this standard is to specify essential performance characteristics of dry vacuum
cleaners being of interest to the users and to describe methods for measuring these
characteristics.

NOTE 1 Due to influence of environmental conditions, variations in time, origin of test materials and proficiency of
the operator, most of the described test methods will give more reliable results when applied for comparative
testing of a number of appliances at the same time, in the same laboratory and by the same operator.

NOTE 2 This standard is not intended for battery-operated vacuum cleaners.
For safety requirements, reference is made to IEC 60335-1 and IEC 60335-2-2.
2 Normative references

The following referenced documents are indispensable for the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments) applies.

IEC 60688, Electrical measuring transducers for converting a.c. electrical quantities to
analogue or digital signals

IEC 60704-1, Household and similar electrical appliances — Test code for the determination of
airborne acoustical noise — Part 1: General requirements

IEC 60704-2-1, Household and similar electrical appliances — Test code for the determination
of airborne acoustical noise — Part 2-1: Particular requirements for vacuum cleaners

ISO 554, Standard atmospheres for conditioning and/or testing — Specifications
ISO 679, Methods of testing cements — Determination of strength

ISO 1763, Carpets — Determination of number of tufts and/or loops per unit length and per unit
area

ISO 1765, Machine-made textile floor coverings — Determination of thickness
ISO 1766, Textile floor coverings — Determination of thickness of pile above the substrate
ISO 2424, Textile floor coverings — Vocabulary

ISO 2439, Flexible cellular polymeric materials — Determination of hardness (indentation
technique)



