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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD ELECTRICAL HAIR CARE APPLIANCES -
METHODS FOR MEASURING THE PERFORMANCE

FOREWORD

The IEC (International Electrotechnical Commission) is a worldwide organization for standardization

comprising

all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To

this eng—ard—a—addite 6—6 a v > c—pP P HSHEeS ratHeoRe—taaatraes - B
entrust¢d to technical committees; any IEC National Committee interested in the subject deal
te in this preparatory work. International, governmental and non-governmental organizati

with thie IEC also participate in this preparation. The |IEC collaborates closely withy\the I

The fofmal decisions or agreements of the IEC on technical matters express, @S_hearly as p
internafional consensus of opinion on the relevant subjects since each technical ¢emmittee has rep
from all interested National Committees.

The do¢uments produced have the form of recommendations for internationalktUse and are published
of standards, technical reports or guides and they are accepted by the National Committees in that s

In ordef to promote international unification, IEC National Committees~tundertake to apply IEC If
Standafds transparently to the maximum extent possible in their\ national and regional stan
divergehce between the IEC Standard and the corresponding smatiohal or regional standard shall
indicatgd in the latter.

The IEC provides no marking procedure to indicate its approval and cannot be rendered responsi
equipmpnt declared to be in conformity with one of its standards.

Attentign is drawn to the possibility that some of the elements of this International Standard may be
of patemt rights. The IEC shall not be held responsible, for identifying any or all such patent rights.

Internatignal Standard IEC 61855 has-~been prepared by IEC technical comm
Performgnce of household electrical appliances.

The text pf this standard is based on the following documents:

FDIS Report on voting
59/307/FDIS 59/318/RVD

Full information onthe voting for the approval of this standard can be found in the
voting inglicated\in-the above table.

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

paration is
with may
ns liaising
ternational
etween the

pssible, an
resentation

in the form

Ense.

ternational
lards. Any
be clearly

ble for any

the subject

ittee 59:

report on

The committee has decided that the contents of this publication will remain unchanged until
2005-04. At this date, the publication will be

reconfirmed;

withdrawn;

replaced by a revised edition, or
amended.

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

This standard does not deal with hair care appliances with radiant heating or with helmet
dryers (see Scope) for the following reasons:

National

the test methods are likely to be complicated and expensive and they might not be

sufficiently repeatable;
suitable and or proven test methods are not known at present;
developing of test methods for these appliances will incur considerable costs;

the market shares of these appliances are rather small.

dryers should be included into maintainance activities are requested to submit
suitable for the corresponding test method.

roposals
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HOUSEHOLD ELECTRICAL HAIR CARE APPLIANCES -
METHODS FOR MEASURING THE PERFORMANCE

1 Scope

This International Standard applies to electrical appliances for household and similar use for
drying and styling hair (including their accessories).

This standard defines the main performance characteristics that are of interest to the user and

specifies

The mea

This standard does not specify requirements for performance.

This stan
cutting d

NOTE 1 T

NOTE 2
proficiency
comparativ

2 Normative references

The follo
For dateq
of the ref

IEC 605§

IEC 607(
of airbof
appliance

IEC 612§

IEC/TR ¢

methods of measuring these characteristics.

suring procedures are developed for comparable tests.

dard does not cover hair care appliances with radiant heatingy helmet-type
pvices.
his standard does not deal with safety requirements (IEC 60335-2-23).

Due to the influence of environmental conditions, variatiohs in time, origin of test ma
of the operator, most of the described test methods will‘give more reliable results when
e testing of a number of appliances at the same time, in the same laboratory and by the samg

wing referenced documents are indispensable for the application of this d
| references, only the edition cited.a@pplies. For undated references, the late
erenced document (including any amendments) applies.

4-2, Thermocouples — Part.2: Tolerances

4-2-9, Household and similar electrical appliances — Test code for the dete
ne acoustical nois€ — Part 2-9: Particular requirements for electrical
!s1

4, Electric¢shavers for household use — Methods for measuring the performg

1592, ;Household electrical appliances — Guidelines for consumer panel test

dryers or

terials and
applied for
operator.

pcument.
st edition

rmination

hair care

nce

ng

ISO 2267

11986, Surface active agents — Evaluation of certain effects of laundering-

of preparation and use of unsoiled cotton control cloth

3 Definitions

For the p

3.1

urpose of this document, the following definitions apply.

hairstyling appliance
appliance for styling or curling hairs

NOTE Hairstyling appliances may comprise brushes and combs.

1 To be published.

Methods
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hairstyling appliance with warm air
hairstyling appliance in which a stream of warm air is produced for drying and styling the hair

3.3

curling appliance
appliance in which heat is produced for styling dry hair.

NOTE The hair may contain a small quantity of residual moisture.

3.4

curling set
set of rollers that can be heated for styling hair.

3.5
concent
accessor

3.6
diffuser
accessor

NOTE Fo

3.7
rated vo

ator
y for directing the air flow.

y providing a wide distribution of the airflow.

the purposes of this standard, a volumiser is considered to be a diffuser.

tage

voltage dssigned to the appliance by the manufacturer;

3.8

rated frequency

frequenc

4 List

y assigned to the appliance by the manufacturer.

of measurements and tests

Depending on the appliance, the following measurements or tests shall be carrie
appropriate:

— mass

- lengt

, according to 6.1;
n of the flexible cord, according to 6.2;

- powef inputiaecording to 6.3;

- heati

- temperatures—accordirgto-6-5;

ng-up.time, according to 6.4;

1 out, as

— air flow of hand-held hairdryers and hairstyling appliances with warm air, according to 6.6;

- drying rate, according to 6.7;

- attachment of accessories, according to 6.8;

— ease

of handling, according to 6.8.2;

- features, according to clause 8;

- instructions for use, according to clause 9;

— airborne acoustical noise, according to clause 7;

— drop test according to 6.9.
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5 General conditions for measurements
Unless otherwise specified, the tests are carried out under the conditions of 5.1 to 5.5.

5.1 General

The measurements are made with controls adjusted to their highest setting and when steady
conditions according to 5.4 are established.

5.2 Testroom

The test oerature is

maintainge

5.3 Power supply

The testq are carried out at the rated voltage +1 % and the rated frequency =1 %.

If a voltgge or a frequency range is specified by the manufacturer the appliance|is to be
supplied |at the nominal voltage and at the nominal frequency“of the country in Which the
appliance is intended to be used. In this case the test voltage and frequency shall be[stated in
the repornt.

5.4 Stegady conditions

For hand-held hairdryers and hairstyling appliances with warm air, steady condifions are
considered to be established 10 min after switching on the appliance.

For othdr appliances steady conditions\\are considered to be established 20 min after
switching on the appliance or when the thermostat has operated four times, if this ocqurs first.

5.5 Thermocouples
The thermocouples shall:

- be of|class 1 according-to IEC 60584-2;
- be adcurate to £1,5\K;

- havela nominal'diameter of 0,25 mm.

6 Meapurements

6.1 Mass of the appliance

The mass of the appliance is determined including the flexible cord but excluding any
accessory.

The mass of each accessory is measured separately.

The results are expressed in kg to the nearest 0,01 kg.
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6.2 Length of the flexible cord

The length of the flexible cord is measured between the point where the cord or cord guard
enters the appliance and the cord entry point of the plug. Coiled cords are stretched with a
pull of 10 N before measurement. The length is expressed in metres rounded down to the
nearest 0,05 m.

[IEC 61254, 5.3, modified]

6.3 Power input

The power input of the appliance is measured at rated voltage without any accessory, in

accordance with 5 3 The accuracy of power-measurement is to be within +1 %

The power input is expressed in watts, rounded off to the nearest integer.

6.4 Heating-up times
6.4.1 Hpand-held hairdryers

Not applicable.

6.4.2 Curling appliances

The heafing up time of curling appliances is the time ‘taken for the temperature rise of the
barrel to reach 100 K, measured in accordance with 6.5:3.1. The time is expressed in minutes
and seconds.

NOTE This temperature rise implies a temperature of“\approximately 120 °C which is considered| to be the
minimum tgmperature necessary for styling of dry hair.

6.4.3 Curling set

Under consideration.

6.4.4 Otther hair styling appliances

Under consideration.

6.5 Tetperatures

6.5.1 General

The test methods are only applicable for comparative testing, except for the tests acdqording to
6.5.2 and 6.5.3.1, which are considered to be reproducible.

6.5.2 Outlet air temperature of hand-held hairdryers

Controls are adjusted to obtain the highest outlet air temperature measured using the device
as described in Figures 2 and 3. The temperature is measured within 30 s after steady
conditions have been reached, in accordance with 5.4.

The measured outlet air temperature T; of each measurement is the mean value of the five
measuring points with the highest values and is expressed in °C, rounded off to one decimal
place. The accuracy of measurement is to be within £3 K.
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In order to compensate the variation of the ambient temperature the measured outlet air
temperature T; has to be corrected according to formula (1):

Ticomp =Ty = Tactamy + 23 [°C] (1)
where
Ticomp Is the compensated outlet air temperature;
Tact amp I8 the actual ambient temperature measured 100 mm from the air inlet side of the
appliance immediately before switching it on;
23 is the nominal ambient temperature in °C.

The distgnce between the device and the the air outlet is:

e withopt attachments: 25 and 100 mm, as shown in Figure 4a;
* with g concentrator: 100 mm, as shown in Figure 4b;
e with g diffuser: 50 mm, as shown in Figure 4c.

The measurement without attachments has to be carried out three/times. The mgan value
out of these three measurements is the final outlet temperature and is calculated from
formula (R):

_ T1,comp + T2,comp +T3,comp [°C]

Tfin 3

(2)

NOTE Thfee measurements are needed to achieve a sufficient reproducability of the drying rate.

The test| can be repeated with the control,"adjusted to lower settings, if any, ekcept for
supplying cold air.

6.5.3 Hpir styling appliances
6.5.3.1 Temperature of the barrel of curling appliances

The appliance is positioned-horizontally and at a distance of at least 100 mm from the test
floor.

Five thermocouples/are evenly distributed along the logitudinal edge at the top of the curling
barrel (s¢e Figute-5) on the side away from the test floor. The thermocouples are npt placed
under the curling tongue.

The temperatureisthe mean vatue of the three measuring poimnts withtheighestvalues and
is expressed in °C. This temperature shall be corrected according to formula (1) in 6.5.2.
The ambient temperature is to be measured in a distance of 100 mm behind the handle
immediately before switching on the appliance.

6.5.3.2  Outlet air temperature of hairstyling appliances with warm air

The appliance is placed in a horizontal position over the thermocouple grid, specified in
Figures 2 and 3. The appliance is centred with its axis parallel to the line of measuring points
2 and 52, the distance between the grid and the surface of the barrel holding the brush being
15 mm. The appliance is rotated about its horizontal axis to find out the position giving rise to
the highest temperatures.

NOTE A brush is used for disentangling and/or shaping the hair.

The controls are adjusted to give the highest outlet air temperature, which is measured when
steady conditions are established.
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Steady conditions are considered to be established when the average of the five measuring
points with the highest temperature does not vary by more than £2 K.

The outlet air temperature is the mean value of the five measuring points with the highest
values and is expressed in °C. This temperature shall be corrected according to formula (1)
in 6.5.2.

The measurement is to be accurate to +3 K.

6.6 Air flow of hand-held hairdryers and hairstyling appliances with warm air

Under consideration.

6.7 Drying rate
6.7.1 General

The purpose of this test is to assess the drying ability of a hairdryer under standardised test
conditions.

The test|is carried out at test conditions according to 5.2. The\r€lative humidity ir] the test
room shgll be (50 + 5) %.

NOTE Temperature and humidity conditions within the specified rarges” are required for good repeatability and
reproducibility. Care should be taken to avoid changes during a test

6.7.2 Test equipment

The test|equipment, as shown in Figure 6, consists of a balance, a stand for the hairdryer,
a support for the test cloth and a stopwatch:

The balapce is to have an accuracy of 002 g.

The test[cloth is to be the controlycloth according to ISO 2267 and is fixed to the gdluminium
circular frame by a rubber O-ring or other suitable means. Surplus cloth is removed.

The measurement of time,is to be accurate to within 0,1 s

NOTE Commparative testsishall be made with test cloth from the same manufacturing charge.

6.7.3 easuring’procedure

A new plece of test cloth is to be used for each test. The pieces of test cloth usgd for the
same tes i

The hairdryer without any attachment is supported by a stand and placed in front of the
balance, on which the support with the piece of test cloth is placed, as shown in Figure 6.
The hairdryer is positioned so that the airflow is perpendicular to the centre of the circular
piece of test cloth. The distance Dy between the front of the hairdryer and the test cloth is
adjusted so that the outlet air temperature is 75°C. Dy is determined by using the
temperatures recorded for the distances of 25 mm and 100 mm during the test of 6.5.2 and
calculated from formula (4), rounded off to the nearest integer.This procedure is shown in
Figure 1.

However, the minimum distance D is not less than 25 mm, even if the outlet temperature falls
below 75 °C.

T: -75
d, =—2® = x75 [mm] (3)
Tfin 25 Tfin100


https://iecnorm.com/api/?name=f15aca0124680af7fe67f8d09a9526cd

61855 [ IEC:2003(E) -1 -

T. -0.250; -56,25
D, = fin 25 fin 100 100 [mm] )
Ton2s ~ Thn100

where

Tin 25 is the outlet temperature related to the distance of 25 mm;
Téin 100 is the outlet temperature related to the distance of 100 mm;
75 °C is the standard temperature for drying hair;

Dy is the distance to be used for measuring the drying rate.

NOTE 1 The temperature of 75 °C is considered to be an appropriate temperature for drying hair.

NOTE 2 The curve between T, 25 al 2o mm and TInn 100 @l 100 mm 1s non Tnear but the error_mijoduced by
formula (4)|is negligible.

°c A

751

Tfin

Dy mm

IEC 008/03

Figure 1 — Graphical derivation of distance D,

The hairdryer is operated to obtain steady conditions in accordance with 5.4. The balance is
tared to zero. The test cloth is evenly moistened by spraying it with (10 £ 0,5) g of distilled
water at room temperature. Any surplus water is wiped off from the aluminium ring and the
mass of water (m,) is determined in g to two decimal places. Both the hairdryer and
the stopwatch are switched on for 60 s to dry the cloth. 5s after the hairdryer has been
switched off (waiting time), the residual mass of water (m,) is determined in grams to
two decimal places.

NOTE The waiting time of 5 s is necessary for stabilisation.
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6.7.4 Determination of the drying rate

The drying rate DR is determined from the mass of water evaporated and calculated from

()

formula (5).
prR="1""2
1 min
where
m, is the mass of water measured before drying:
m, is the mass of water measured after 1 min drying and 5 s stabilizing time.
The megdsurement is carried out three times. The mean drying rate is calculate

average

The dryin

Value of these three measurements.

g rate is expressed in g/min, rounded off to one decimal place:

6.8 AttEchment of accessories

6.8.1 Reliability

The test
again 15

The acc
the acced
vertical W

It is chec

6.8.2 Ease of handling

The purp
carried o

6.9 Drop test

The app
(30 = 5) ¢

is carried out with the appliance at ambient ‘temperature not being oper
min after the appliance has been operated.,

bssory is attached to the appliancexA" mass of 1 kg is applied to the
bsory at its centre. The appliance is.moved in all directions from the horizon
ithout jerks.

ked whether the accessory.remains in its initial position.

ose of this test jsito check for the ease of fitting and removal of accesso
Lt by panel testing/according to IEC 61592.

ianceis placed on a table having a height of 90 cm and with the g

d as the

ated and

front of
tal to the

ries. It is

ord inlet

shall be

fall onto

m/from the table edge. The cord is perpendicular to the table edge. The jppliance

pulled on the cord without jerks with a speed of (5 + 2) cm/s, allowing a fre

the board. The board is untreated plywood, having a density of (700 + 75) kg/m3 and has

dimensio

nsof Tmx1mx19 mm.

The test is carried out three times, the appliance being switched off.

After the test the appliance is checked to ensure that it still operates satisfactorily. Significant

damages

or changes are to be noted, e.g.

¢ broken parts;

e impai

red switch settings;

e change of input power;

* change in acoustical sound.
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7 Measurement of airborne acoustical noise

If noise is to be measured this shall be carried out according to IEC 60704-2-9.

8 Features

8.1 Control settings

The number of control settings and the intended functions are noted.

8.2 Accessories

The numper and type of accessories are noted.

8.3 Additional features

Special features relevant for the user, e.g. voltage selector, air inlet filtertemperaturg sensor,
etc, are noted.

9 Instructions for use

The instructions are checked to determine if they contain information about:

- the uge of the appliance and its accessories, if any;

- the cleaning necessary to ensure the proper performance of the appliance.
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measuring point 53

* 53

aluminium

3

.4 to be kept free from parts for support.

Openings 1..

Each screw (countersink-head, M3 x 15) shall be countersunk, so that its head is the same level

with the front plate.

For the attachments of the thermocouples see Figure 3.

All dimensions in [mm]

Figure 2 — Temperature measuring device (based on UL 8592)

2 See bibliography.
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Py
thermocouple 3 filled with epoxy.
glass — epoxy — plates 4 wire to therimocouple

N

Figure 3 — Attachment of'the thermocouples
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Dy

b)

c)

IEC 011/03
Key

1 temperature measuring device 3 nozzle

2 hairdryer 4  diffuser

Figure 4 — Distance for temperature measurement
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IEC 012/03

Key

% § meapuring point 5 = equidistant from each other

Figure 5 — Curling appliance, position of the measuring points
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