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INTERNATIONAL ELECTROTECHNICAL COMMISSION

APPLICATION OF IEC 60335-2-27 FOR FIELD INSPECTIONS
OF UV EMISSION OF UV APPLIANCES

FOREWORD
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IEC TR

tromatetectrotechmitatcommittees(TEC N atiomatCommittees)—T e object of tECTstopromote 1mnte
eration on all questions concerning standardization in the electrical and electronic fields. To_this
Hition to other activities, IEC publishes International Standards, Technical Specifications, Technical
cly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)
hration is entrusted to technical committees; any IEC National Committee interested in the'subject d
barticipate in this preparatory work. International, governmental and non-governmental(organization
he IEC also participate in this preparation. IEC collaborates closely with the International Organiz
Hardization (ISO) in accordance with conditions determined by agreement betwegen the two organiz

ormal decisions or agreements of IEC on technical matters express, as nearly)as possible, an inte
bnsus of opinion on the relevant subjects since each technical committee“has representation
psted IEC National Committees.

Publications have the form of recommendations for international use”and are accepted by IEC
mittees in that sense. While all reasonable efforts are made to ensutre that the technical conten
cations is accurate, IEC cannot be held responsible for the way in which they are used or
terpretation by any end user.

der to promote international uniformity, IEC National Committees undertake to apply IEC Puj
parently to the maximum extent possible in their national and regional publications. Any divergence
EC Publication and the corresponding national or regional publication shall be clearly indicated in t

tself does not provide any attestation of conformity. Independent certification bodies provide cd
ssment services and, in some areas, access to\EC marks of conformity. IEC is not responsiblg
Ces carried out by independent certification badies.

ers should ensure that they have the latest>edition of this publication.

Bbility shall attach to IEC or its directors; employees, servants or agents including individual exp
bers of its technical committees and</[EC National Committees for any personal injury, property dg
damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fq
hses arising out of the publication, use of, or reliance upon, this IEC Publication or any o
cations.

tion is drawn to the Normative references cited in this publication. Use of the referenced public
bensable for the correet.application of this publication.

draws attention to~the’ possibility that the implementation of this document may involve the us
t(s). IEC takes nowposition concerning the evidence, validity or applicability of any claimed patent
bct thereof. As«afithe date of publication of this document, IEC had not received notice of (a) patent(
be requiredda.implement this document. However, implementers are cautioned that this may not r
htest information, which may be obtained from the patent database available at https://patents.ieg
not besheld responsible for identifying any or all such patent rights.
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The text of this Technical Report is based on the following documents:

Draft Report on voting

61/7339/DTR 61/7388/RVDTR

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this Technical Report is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e rev|sed.
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INTRODUCTION

IEC 60335-2-27 provides requirements on the emission of UV radiation by UV appliances as
covered by its scope. These requirements are intended for determining compliance during the
type-testing of the products in a laboratory environment.

Later, market surveillance authorities would like to check this compliance at business locations
in their territory, since the UV emission of these products can be influenced in different ways
and health aspects can be ignored due to commercial interests, or just by a lack of knowledge.

The exchange of emitters can have an especially significant influence on the emission character
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ppliances. Fluorescent UV lamps and high-pressure metal halide lamps are, s
ageing behaviour and are replaced for performance reasons at least every 1000

335-2-27 introduced in connection with IEC 61228 the so-called X/Y lamp equiy
r UV fluorescent lamps and a marking on the appliances which lampsi{with whig
be used with the appliance. Additionally, IEC 60335-2-27:2024, 7.12"states:

tructions for UV appliances shall include the substance of thé\following:

htification of components that can influence the ultraviolét radiation, such as filte
ectors;

htification of replaceable UV emitters and a statement that they are only to be re
ypes marked on the appliance. For fluorescent .UV lamps for tanning, it shall be

they are only to be replaced by types marked with an equivalency code,
ponent of which falls within the UV compaonent equivalency code range that is
the appliance. In this case, an example of the equivalency code shall be given 4§
component aspect of the fluorescent WV lamp for tanning equivalency code §|
lained.

ormation given by the manufacturer gives a good first attempt to control the UV er
appliance in the market.

nately, there are exterpal:conditions which can additionally influence the UV er

owing
hours.

alency
h code

brs and

placed
stated
he UV
marked
aind the
hall be

hission

hission

ppliances, so a market-surveillance authority would like to measure a UV appliance in

ket. Due to the weight of the appliances, it cannot be moved into a laboratory.

prent and.mtaybe instable line voltage,
brent and instable temperature,
tters-of an unknown aging status.

measurement'will be performed under non-laboratory conditions, which can include:

Additio

nally, the accurate measurement equipment as requested by IEC 60335-2-27 is

— quite heavy (could be about 50 kg), and

— difficult to handle. Most of the accurate double-monochromators would need an acclimation
and therefore calibration at the measurement location.

— Measuring UV emission in a precise manner is quite slow. It would need some hours to
perform a high precision measurement.
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Therefore, this document provides advice on how to perform an inspection of UV emission in
the field under these conditions, different from the conditions of a laboratory type-test, as
described in IEC 60335-2-27, and the necessary background information about the differences
between type-testing and field inspection. Additionally, it shows a procedure with escalation
steps to perform that is used by some market surveillance authorities:

— agood, fast and efficient inspection on-site,
— an efficient measurement on-site,
— a full measurement under laboratory conditions.
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APPLICATION OF IEC 60335-2-27 FOR FIELD INSPECTIONS
OF UV EMISSION OF UV APPLIANCES

1 Scope

This document brings clarification and guidance concerning the assessment of the UV emission
output of UV appliances in the field with respect to the type-testing requirements of
IEC 60335-2-27:2024, Clause 32.

NOTE
in some

2 Ng

The fol
constit
For un
amend

IEC 60
Particu

ISO/IE

Periodic electrical inspection following IEC 60335-1:2020, informative Annex A can be additiehally
countries.

rmative references

owing documents are referred to in the text in such a way that some or all of their
ites requirements of this document. For dated references, only\the edition cited 4
dated references, the latest edition of the referenced_)document (includin
ments) applies.

335-2-27:2024, Household and similar electrical\appliances — Safety — Par]
lar requirements for appliances for skin exposure\to optical radiation

C 17025, General requirements for the compeétence of testing and calibration labof

3 Tefrms and definitions

For thg purposes of this document, the terms and definitions given in IEC 60335-2-2
apply.

ISO apd IEC maintain terminology databases for use in standardization at the fo
addrespes:

e |E(Q Electropedia: @vailable at https://www.electropedia.org/

e |[S(C

4 Gg¢g

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

neral-conditions for the tests

Due to

required

content

pplies.
g any

[ 2-27:

atories

7:2024

lowing

the'nature of the test environment in the field and the weight/size of the applian

es, the

assess

Step 1:
Step 2:
Step 3:
Step 4:

ment can follow a procedure with escalation steps as follows:

Paperwork check
On-site survey with handheld UV radiometers (integral measurements)
On-site measurement with spectro-radiometers (spectral measurements)

Laboratory test

In doubt of compliance with an assessment step, a higher step can be performed. The ultimate
certainty can only be found with step 4, which is equivalent to the original type-testing.
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4.1 Paperwork check
411 UV fluorescent lamps

The equivalency code marked on the UV fluorescent lamps is checked to verify that it is in the
equivalency code range marked on the appliance as requested by IEC 60335-2-27:2024, 7.1.

4.1.2 Other lamps

Other lamps are checked to verify that they are identical to the type reference marked on the
appliance (requirement in IEC 60335-2-27:2024, 7.1) or compatible to the type-reference
marked on the appliance, based on compatibility documents of the lamp manufacturer.

4.1.3 Filters

Article [numbers of the filters installed in the appliance are checked to verify thatithey pre the
article humbers as provided in the manufacturer’s instructions.

4.1.4 Ballasts

The ballasts in the appliances are checked to verify that they are compatible (e.g. same brands,
same dlectrical ratings, etc.) with those indicated in the instructions-er markings of the appliance
or in appliance documentation.

4.1.5 Reflectors

Article lnumbers of the reflectors installed in the appliance are checked to verify that they are
the artiicle numbers as provided in the manufacturer’s instructions.

4.1.6 Classification

After cpmpletion of the paperwork inspection, the compliance classification is rated either C1
or S1 gs described in Clause 5.

4.2 Dn-site survey with hand-held UV radiometer
4.2.1 Hand-held UV radiometer survey
A handheld UV radiometer can be used for a survey only.

— Usg a handheld UV radiometer that has been validated against spectro-radiometégr (see
infdrmative Annex A).

— Allgw sufficient time to warm up the measurement equipment as indicated py the
manufacturer of the handheld radiometer.

_ Re ord tha raom tamnaratiira
GoratRe+oom—temperatte-

— Allow warm-up of the appliance for approximately half of the maximum exposure time.
— Measure different emitting surfaces separately.
— Cover all other emitting parts by a dark UV absorbing fabric.

— Use the measurement positions and distances, on the surfaces which are modelling the
human body, as described in IEC 60335-2-27:2024, 32.101.1.

— Move the handheld radiometer around to find the maximum reading on the surfaces which
are modelling the human body, as described in IEC 60335-2-27:2024, 32.101.1, Figure 104
and Figure 105.
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4.2.2

Classification

Values measured with a handheld UV radiometer with the rounding guideline in informative
Annex B are used to determine the compliance classification. If the value does not exceed
1,3 times the limit as given in IEC 60335-2-27:2024, it is classified as C2 as described in
Clause 5. Otherwise, it is classified as S2 as described in Clause 5.

4.3 On-site measurement with spectro-radiometer

4.3.1

Spectro-radiometer measurements

Measurements and judgement follow the procedures as described by ISO/IEC 17025 and use

IEC 60
double

NOTE
4.3.2

Values
compli
IEC 60

4.4
4.4.1

A full
IEC 60
results

4.4.2

Values

IEC 60
as NC

5 CI

C1
C2
C3
C4
S1
S2
S3
NC

335=-2=272024—A o;ny:c H|at;||y epcutlu radiometer—ecan—be—tused—instead; of a
monochromator, if the precision fits to the measurement task.
Bee informative Annex C for an example of a suitable laboratory.

Classification
measured with the rounding guideline in informative Annex B are_used to determfine the
hnce classification. If the value does not exceed “the Ilimit as giyen in
335-2-27:2024, it is classified as C3 as described in Claus€ 5. Otherwise, it is clgssified

as S3 as described in Clause 5.

_aboratory test

Laboratory test method
test in an ISO/IEC 17025 accredited laboratory under conditions as described in
335-2-27 in the edition the type-testing~by the manufacturer was performed, gnd the
are compared with the results of the type-testing.

Classification
measured with the roundinglguideline in informative Annex B are used to determline the

complignce classification. Ifs\the value does not exceed the Ilimit as giyen in

335-2-27:2024, it is classified as C4 as described in Clause 5. Otherwise, it is clgssified
as described in Clause’5.
hssification
Paperwork conform
On-site'survey conform
On=site precision measurement conform
Compliant by laboratory test
Under suspicion by paperwork
Under suspicion by survey
Under suspicion by on-site measurement
Non-compliant by laboratory test
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Annex A
(informative)

Guideline for the use of handheld UV radiometer

Reliable UV measurements require instruments with the following attributes:

— Equipment used need only to be sensitive in the wavelength range to be judged:

between 200 nm and 280 nm for UVC,
between 280 nm and 400 nm erythemal weighted UV,

— Sef

— Go¢d stray-light reduction.

Currently no handheld integral radiometer with good uncertainty is knowncto“produc

reliable

Therefpre, handheld UV radiometers can only be used for a survey. They cannot be usg
measufement to ensure compliance.

Nevertheless, handheld UV radiometers fulfill some essential‘requirements if:

— the

— the
IEQ

NOTE 1
erythem

major pdrt of uncertainty in the assessment of 4.2.

NOTE 2
L]

— the
bet

— the

sitive to 10-8 W/cm2 (0,000 3 W/mZ2 in the integral from 200 nm to 280 nm);

measurements.

handheld UV radiometer is properly calibrated following the manufacturer’s instrd

spectral sensitivity is matched to the “«erythema action function gi
60335-2-27:2024, Figure 103;

h weighted action spectrum, their uncertainty ¢an ‘be expected to be at least 20 %. This is consi

To provide this accuracy, the handheld xadiometer is adapted to the spectrum to be measured. T
Fluorescent lamps can have a good«fit:

High pressure lamps can be way off the results of spectro-radiometers.
dynamic range is high énough to enable measurements of erythema weighted irrg
ween 0,1 W/m2 and« W/mZ2; and

e is good stray-light reduction.

e such

d for a

ctions;

en in

Due to the difference of the spectral characteristics of the filters of the handheld UV radiometers [from the
lered as

pically,

diance
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Annex B
(informative)

Guideline for rounding of radiation measurements

ng of measurement results follows the rules as outlined in ISO 80000-1.

— Measured numbers in science and standards are rounded to the significant digits.

— Alimit of 0,7 indicates one decimal digit and therefore all measured values are rounded to
one decimal digit.

— Thi

limit would need to give more significant decimal digits and be named 0,7010r.0,700

NOTE
Limit

[=
=

Limit
=

=

The ap
of effe
digits i

t, all digits of 5, 6, 7, 8, 9 are rounded’up, to’the next significant digit.

5 means, measurements up to 0,749 99.... will be rounded down to 0,7, otherw]

For example, see the following rounding results:
is 0,7:
s = 0,749... is rounded to E = 0,7

¢ = 0,750... is rounded to E =0,8

is 0,15:

o = 0,1549...is rounded to Eeff =0,15

s = 0,155... is rounded to E ;= 0,16
plication of these rounding principles,is-indicated in Table B.1, showing a comb

ttive irradiance limits as defined in-IEC 60335-2-27:2024 and the rounded insig
N brackets.

Table B.1 — Limits of effective irradiance and their rounding

mificant

ise the

ination
hificant

UV type appliance as Measurement limits for effective irradiance
defined in
IEC 60335-2-27:2024 W/m?
320 t Maximum total
Annex BB 250 nm to 320 nm nm to effective irradiance
400 nm >
W/m
1 < 0,000 5(5) > 0,15(5) <0,7(5)
0,000 5(5) -
2 0,15(49) 2 0,15(5) < 0,7(5)
3 < 0,15(5) < 0,15(5) < 0,3(5)
4 = 0,15(5) < 0,15(5) <0,7(5)
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Annex C
(informative)

Example of requirements to laboratories for on-site field measurements

The Norwegian Radiation and Nuclear Safety Authority (DSA) accepts measurement reports
from laboratories fulfilling the following 5 points:

Accredited for measuring according to the current version of the sunbed standard
EN 60335-2-27.

Ha

per
1ISQ 17025 concerning measurement quality.

ts are

ing a quality system and written procedures that document that the measureme
formed according to this document and otherwise meets the requirements{g

ven in

ust be

Traceability to a standard laboratory, calibration routines to ensure stabilityland prevent
wavelength shifts, and temperature stabilisation of the measuring instrument m
doqumented.

Written procedures for measuring methods must be available upon-tequest.

Me
oth
me

bsurement results must be documented with a measurement report, including
er things the actual measured values for each wavelength’and the maximum
psured in each part of the sunbed.

among
values
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