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Foreword

ISO 7772-1:1998(E)

ISO (the International Organization for Standardization) is
federation of national standards bodies (ISO member baodies).
preparing International Standards is normally carried
ISO technical committees. Each member body interested in
which a technical committee has been established has thg
represented on that committee. International,0rganizations, d
and non-governmental, in liaison with ISQ, ‘also take part
ISO collaborates closely with the International Electrotechnical
(IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical con
circulated to the member bodies for voting. Publication as an
Standard requires approval by‘at least 75 % of the member bq
a vote.

International Standard-1SO 7772-1 was prepared jointly b
Committees ISO/TE 38, Textiles, and ISO/TC 72, Textile mé
machinery for dry/-Cleaning and industrial laundering.

ISO 7772 eonsists of the following parts, under the general
ment ofindustrial laundry machinery by its effect on textiles:

Part 1: Washing machines

Part 2: Extracting machines

Part 3: Flatwork-ironing machines
Part 4: Batch-drying tumblers

Annexes A to D form an integral part of this part of ISO 7772
for information only.
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chnical development of laundry machinery and the changes in
f purchasing have led to an urgent need for a standard means
nt of the effect of machine performance on textiles.

t approaches to the provision of the necessary information
bred:

N of essential specifications for laundry machinery, for use
ement between manufacturer and customer (see for example
8);

tion of standard methods for rating and assessing the effect of
cipal types of machine so that the test results obtained on
s of a similar type could be compared directly wherever, the
s were located and whenever they were tested.

als with the second approach, since the urgent heed was for
hat could be used on a range of machines-t¢’€valuate their
reproducible conditions, including specification of the loads to

be possible to compare the basic effects of one machine
ther, and a machine against a“-specification quoted in a
performance level is set. Anothef advantage in the approach
hat the tests can be conducted at any location where the
brvices are available.

hat, with the advaree of techniques, and widespread use of
pdated methods can be incorporated.
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2 Norn
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ISO 7772
parties to
most rece
Internatio

ISO 2267
use of un

ng machines

pf ISO 7772 specifies methods for the assessment of the effect-an textiles of washing machin
hing machines, continuous-washing machines and washer-extractors.

are described for determining mechanical effects due*te’the rotary action of the maching
bss, the mixing time and the consumption of watek heat and power. Certain other effe
pf whiteness may be evaluated using the methods specified in ISO 4312.

e of batch-washing machines, this part of ISO~7772 applies only to machines with a capac

bds described in this part of ISO 7772 Can be used separately, and therefore any combination
on between the interested parties(

ative references

ing standards containyprovisions which, through reference in this text, constitute provisions (¢
At the time of publication, the editions indicated were valid. All standards are subject to
agreements based on this part of ISO 7772 are encouraged to investigate the possibility of
nt editions of\the standards indicated below. Members of IEC and ISO maintain registers of ¢
hal Standards.

1986,/Surface active agents — Evaluation of certain effects of laundering — Methods of preg
boiled cotton control cloth.

es, including

, the rinsing
cts such as

ty in excess

of them can

f this part of
evision, and
applying the
Lirrently valid

paration and

ISO 2602:1980, Statistical interpretation of test results — Estimation of the mean — Confidence interval.

ISO 3801:1977, Textiles — Woven fabrics — Determination of mass per unit length and mass per unit area.

ISO 6330:—1), Textiles — Domestic washing and drying procedures for textile testing.

ISO 7772-2:1996, Assessment of industrial laundry machinery by its effect on textiles — Part 2: Extracting

machines

IEC 60258:1968; 60258 am1:1976, Direct acting recording electrical measuring instruments and their accessories.

1) Tobep

ublished. (Revision of ISO 6330:1984)
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3 Definitions

For the purposes of this part of ISO 7772, the following definitions apply.

3.1
air-dry mass

(ADM)

©1SO

the total mass of clean textile articles, including the mass of the moisture absorbed from the ambient atmosphere
(see also 3.4)

3.2
alkalinity

the concentration of alkali in a liquor

3.3
batch-washi
a washing n

34
bone-dry mg
the mass of
determinatio
than 0,5 %

NOTE — Sp
exhaust air re
through a flat
test pieces s

3.5
cage
that part of g

3.6

carrier
cotton fabrig
cut for attag
identification

3.7
compartmen

ng machine
achine that, in a washing sequence, discontinuously washes and rinses textile articles

ss (BDM) (moisture content between 0,5 % and 1,0 %)
a textile article (or of a number of articles) after being dried in a specified manner, when s
hs of mass after several drying procedures show no progressive change in mass of the text

ecified drying procedures include repeated processing of the article grarticles in a heated tumbler fron
aches a temperature of not less than 80 °C nor more than 120 ¢C, ‘or repeatedly passing the articlg
work ironing machine. These temperatures are appropriate to €otton fabrics which constitute the tes
ecified in this part of ISO 7772.

washing machine which rotates and contains the load during the washing and rinsing proces

. complying with 1ISO 2267, cut into squares measuring 1 000 mm x 1 000 mm in which "win
hment of MA test pieces (see 3.18), to ensure proper movement during washing and fag
after processing

t

a subdivision of a cage

3.8
continuous-y

vashing machine

a washing machine ifi_which textile articles pass continuously or intermittently from the loading point, th

machine, to

he discharge point

3.9

uccessive
le greater

N which the
or articles
loads and

bES

dows" are
r ease of

rough the

dwell time

the time for which the cage is stationary during reversals in the direction of rotation

3.10
extraction

the mechanical removal of liquor from wet textiles

3.11

final extraction
in a washer-extractor, the final stage of a process during which the cage rotates at its highest speed in order to

achieve low

moisture retention within the load
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3.12
gross cag
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e volume

the theoretical volume within the major internal dimensions of the cage

3.13

hydro-extractor
a machine in which water is removed from wet textile articles by mechanical means

3.14

intermediate extraction
in a washer-extractor, the extraction between process stages

3.15
lifter
a step or

3.16
load
the textile

3.17
loading fa|
the air-dry

3.18

MA test p
a cotton
location a

3.19

MA figure
the numb
of the ded

3.20
net cage
the gross

3.21
outer cylin
the part o

3.22

process ti
the net tof

3.23

edge on the internal periphery of the cage, usually parallel to the cage axis

articles with which a washing machine is loaded

ctor
mass of the load, expressed in kilograms per litre of net cage volume

ece:
abric of specified construction and dimensions, in which five circular holes of specified d
e cut

er of unbroken loosened threads in the hole of the MA test piece after processing, giving
ree of mechanical agitation during processing

olume
cage volume less the total ofithe volumes occupied by lifters, recessed loading doors and the

der
a washing machine.that encloses the cage and the liquor

me
al time_taken for washing and associated rinsing in the agreed process

recovere

iameter and

AN indication

like

wafter

effluent from a washing machine which is made available for re-use

3.24
reference

washing machine

a washing machine of specified characteristics in which a reference washing process is carried out

3.25

laundry regain
the difference between air-dry mass and bone-dry mass, expressed as a percentage of bone-dry mass

NOTE — This term is used for practical purposes for industrial laundry machinery, but does not have the same meaning as

“moisture r

egain” (see 1SO 6348).
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3.26
rinsing
the freeing of textile articles from wash products by dilution with water

3.27

running dip

the mean depth of liquor in the cage during any specific stage of a washing process, measured vertically through
the cage axis and expressed as a percentage of the cage diameter

3.28

sheets
plain-weave white cotton sheets of mass per unit area 175 g/m2+ 10 g/m2 (determined in accordance with
ISO 3801)

3.29
standing dip
the depth of
load

liquor in the cage, measured vertically through the cage axis when the cage is(stationary and without

3.30
steady state

in a continud
conditions a
tests to be ¢

3.31
transit time
the time that

3.32

washer-extractor

a batch-was

3.33
washing

the freeing of textile articles from dirt in an agueous medium with the assistance of washing materials,

mechanical

4 Prelimi

4.1 Machi

The data req
with and ne

he identification

us-washing machine, the state in which the rate of flow of textile articles, the temperature, the
nd the rates of flow of the appropriate services are stabilized to_the-conditions required for th
brried out

elapses in a continuous-washing machine between. a textile article entering and leaving the c

ning machine in which liquors are centrifugally extracted from the textile articles

bnergy

nary procedures

uired fonthe identification of the test machine and of any other ancillary equipment directly 3

numbers of any diagrams, drawings or photographs necessary to supplement these data shall also be rec
b fzf y di drawi h h I hese d hall also b

cessary-for the operation of the test machine shall be recorded as given in annex A. The

chemical
e specific

hge

heat and

\Sssociated
reference
brded.

4.2 Availability of test loads and other materials

Sheets and all other materials required for a particular method shall be assembled in sufficient quantities to ensure

that the com

plete test can be carried out without interruption.

4.3 Machine installation and test conditions

4.3.1 The manufacturer of the machine to be tested shall provide, wherever practicable, a complete statement of
requirements in respect of the installation conditions of the machine and of the running conditions required.
Wherever practicable, each requirement shall be expressed as a range of values within which the test procedure is
acceptable, rather than as a single specific value.
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4.3.2 The manufacturer shall be informed and invited to inspect, check and certify in the test report that the
machine and all relevant aspects of its installation and functioning under test conditions are satisfactory.

4.3.3 If the installation and/or running conditions are outside the limits stated by the manufacturer, they shall be
agreed to by him or his authorized representative. Failing such guidance or agreement, the installation and/or test
conditions shall be acceptable to the party commissioning testing. Where appropriate spaces are not provided in the
test report forms, particulars of any differences between the manufacturer's stated limits and the actual conditions
as measured or observed during testing shall be clearly set out as an annex and attached to the test report.

4.3.4 The power rating of the electric motor or motors, the function which each motor performs and the
manufacturer's stated peak loading and running load in kilovolt amps shall be recorded in a table with the format as
given in table 5.

NOTE — |[See clause 7 for the measurements of the actual conditions of supply of services to the test machine during the
tests and for the provision for the recording of such measurements in comparison with the figures reecommgended by the
manufactufer.

4.3.5 The manufacturer's stated or recommended requirements in respect of electric-power supply, ater, steam
or heat-transfer fluid and any other external services (e.g. compressed air) shall be obtained and recorfled as given
in table 6.

NOTE — |[See clause 7 for the measurements of the actual conditions of supply of¢services to the test machine during the
tests and for the provision for the recording of such measurements in comparis@n with the figures recommgnded by the
manufactufer.

4.4 Tolgrances
Tolerancds are given for numerical values of dimensions, temperatures and times that are considered|critical. If no
tolerance|is given, the precision of the measurements neged be only that to be expected when usjng common

instruments and reasonable care. The precision is furtherindicated by the number of significant figures |n the values
given.

5 Relationship between liquor quantity-and dip level for open-drum washing machings

5.1 Prirciple

The quaniity of liquor required to ‘produce specified running-dip levels at different loading factors is deétermined by
adding water through a meter ‘and observing the water level through a sight glass.

5.2 Apparatus and-materials
5.2.1 Indicatingssight glass , fitted to the washing machine (see figure 1).

5.2.2 Water-meter.

5.2.3 Cotton test sheets, which have been laundered previously, in sufficient number to load the machine to the
recommended loading factors of 0,100 kg/l, 0,083 kg/l and 0,067 kg/l to within an accuracy of £ 5 %.

5.3 Procedure

5.3.1 Add water at 15 °C + 10 °C through the meter to the machine, with the cage stationary, until the water is level
with the bottom of the cage.

5.3.2 Mark the sight glass, denoting this level as zero, and make two further marks to represent 10 % and 33 % of
machine cage diameter.


https://standardsiso.com/api/?name=efb4be3347dc48cff90433c97f335f85

ISO 7772-1:1998(E)

5.3.3 Record the quantity of water, in litres, added to reach the zero level (V).

©1SO

5.3.4 Prepare a test load such that its air-dry mass corresponds to the recommended loading factor of 0,100 kg/l.

Add this test

load to the machine.

5.3.5 Allow the machine cage to rotate. This will cause the water level in the sight glass to fluctuate. Add water
slowly until the maximum height in the indicating sight glass above the zero mark (h1g max) corresponds to 10 %
of the machine cage diameter.

Allow the cage to continue rotating for 5 min, adding further water, if necessary, to maintain the maximum height of
the water level. Record the minimum height of the water during this time (hyg min)-

5.3.6 Calcu

th,max

5.3.7 For th
until the ma

th,max

Record the (

5.3.8 Add f
mark (h33 mq

adding further water, if necessary, to maintain the maximum heightZof the water level. Record the minimun

the water (h;
5.3.9 Calcy
h33,max

5.3.10 For
rotating, unti

h33,max

Record the (
NOTE — V;

5.3.11 Rep
loading factg

late the midpoint between the maximum and minimum heights as

B kh.O,min
D

e mark at 10 % level to represent the mean water level h1g, add water slowly whilst the cage
imum level in the sight glass corresponds to

th,max B hLO,min
2

5

uantity of water added (V1g).

Lirther water slowly, with the cage rotating, until the maximdum height in the sight glass abov
%) corresponds to 33 % of the machine cage diameteriAllow the cage to continue rotating

3,min)-
late the midpoint between the maximum and mifdimum heights as

B h33,min
“

the mark at 33 % level to represent the mean water level (hss), add water slowly, whilst th
the maximum level in the sight'glass corresponds to

h33,max B hS3,min
i 2

uantity of water ddded (V33).
is the total quantity of water added in 5.3.8, 5.3.9 and 5.3.10.

pat 5.3%-t0 5.3.10, using test loads with air-dry masses corresponding to the other two reco
rs of @,083 kg/l and 0,067 kg/l (see 5.2.3).

is rotating

b the zero
for 2 min,
h height of

e cage is

mmended

5.4 Expression of results

From 5.3.3t0 5.3.7:

Quantity of water required to 10 % dip level = Vg + Vg

From 5.3.3, 5.3.7 and 5.3.10:

Quantity of water required to 33 % dip level = Vg + Vg + V33
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Key
1 Outer cyflinder

2 Inner cape

3 Washing machine
4 Sight glgss

5 Zero levgl
Figure 1 — Indicating sight glass

6 Mechanical agitation (MA)

6.1 Prirciple
Prepared |[MA test pieces are/subjected to agitation in the washing machine for a fixed time period unfler specified

conditiong. Evaluation gf.the number of unbroken threads which are loosened from previously cut aregs of the test
pieces gies an indication of the degree of agitation.

6.2 Apparatus and materials

6.2.1 Test pieces, 96 for batch machines or 24 for continuous machines, prepared as described in annex C.
6.2.2 Carriers, 96 for batch machines or 24 for continuous machines, prepared as described in annex C.
6.2.3 Weighing machine, accurate to = 1 %, for determining the mass of the load.

6.2.4 Stopwatch, or other means of measuring time, accurate to 1 s or better.

6.2.5 Testloads of used cotton sheets.
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6.3 Test procedure

6.3.1 Batch machines

©1SO

6.3.1.1 Prepare eight carriers, each with one MA test piece attached, for inclusion in each load after the wetting-
out stage (see 6.3.1.3).

6.3.1.2 Prepare a test load such that its air-dry mass, together with that of the carriers and test pieces,

corresponds

to the loading factor of 0,100 kg/l.

6.3.1.3 Load the machine with the test load only. Wet out the load by adding a suitable quantity of water at

a temperatu

re of 15 °C &+ 10 °C and running-the machine for 5 min

6.3.1.4 Intr
of the machi

6.3.1.5 Allg
1 min to 5n
carriers and

pduce the carriers and test pieces and rapidly adjust the water level to a running dip equivale
ne cage diameter.

w the cage to rotate for 20 min, then immediately stop the machine, drain without agitatio
hin and empty the machine. Remove the carriers and test pieces. Detach”the test pieceg
dry the test pieces on a laundry press.

Nt to 33 %

N, spin for
from the

Do not tumble-dry the MA test pieces.

6.3.1.6 Repeat 6.3.1.4 and 6.3.1.5 with the same load, without drying of-other treatment, but using| new test

pieces.

6.3.1.7 Repeat 6.3.1.4 to 6.3.1.6 using a water level equivalent to 10.% of the machine cage diameter.

6.3.1.8 Repeat 6.3.1.2 to 6.3.1.7 using test loads together with,carfiers and test pieces such that the values of their

air-dry mass| correspond to loading factors of 0,083 kg/l and 0,067 kg/I.

6.3.2 Contihuous-washing machines

6.3.2.1 Inclpde eight carriers, each holding one MA test piece, in a compartmental load and process through the

machine thrge times at 5 min intervals, operating the machine with a normal load of lightly soiled white|work and

weighing the¢ load carefully to be equivalent to a loading factor recommended by the manufacturer. Record the
following da

a) The compartment dip levels for‘the prewash, main wash and rinse stages. (All dip level setting$ shall be
checked by the manufacturer toensure that they are within recommended limits for a medium-soil white-cotton
process|)

b) The qudntity of freshayater fed to the machine, measured using a fitted water meter or the manufactyrer's flow-
measuring device, it fitted. (The total quantity of fresh water supplied to the machine shall be betwegn 8 litres
and 12 litres perkilogram of load processed.)

c) The makimum'temperature, measured by taking water samples from the appropriate compartment.

d) The machine transit time. (Carry out the tests with the transit time set at 30 min £ 1 min.)

e)

The loading factor used.

6.3.2.2 Remove the carriers and test pieces immediately before the final hydro-extraction stage and dry on a
normal laundry press.

6.4 Measurement of MA figure

Examine each test piece on each side and count all the unbroken loose threads, including those that are merely
connected by a single fibre and those that are just slightly loosened (to qualify as loose, a thread shall be free by
more than 2 mm).
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6.5 Calculation and expression of results

6.5.1 Calculate the MA figure for each test piece as described in annex C, and record in table 1 for batch machines

and table

3 for continuous-washing machines.

6.5.2 Calculate the mean value and the standard-deviation value of the corresponding MA figures at 33 % dip and
10 % dip for each test and record in the appropriate section of table 2.

Calculate

the standard deviation S using the following equation:

where
MA
MA; i

NOTE —

s the mean of the MA figures;
5 the MA figure for the ith measurement (i = 1,2,3..., 8).

The equation given above is a special case, for n=8, of the general equation

6.5.3 In

[1 5 (Ma, —W)Zg
n-1 5 H

prder to establish whether the MA value for the machine under test is significantly different fro

or worse than) that for a reference machine, the significant difference between the two means [of all th

m (i.e. better
e MA values

for the same percentage dip and loading factor conditions Obtained during tests (see 6.5.2 and taple 1) at the
0,05 probability level (95 % confidence limit)] is assessedusing the t-test as follows:
6.5.3.1 C(alculate the standard deviation s of the means for both machines using the equation
=MD’ +(n-1)s°
n+n -2
where
Ny and Ny, are the numbers™of test pieces in the test machine and reference machine, respectively,
sianfls, are the standard deviations of the MA figures for the test machine and referente machine,
respectively.
6.5.3.2 (alculate tusing the equation
(= | |X1 = %1
mi2 1 P
sb—+—L
oy O
where
X1 is the mean MA figure for the test machine;
Xo is the mean MA figure for the reference machine;
| X=X | is the absolute difference between the mean MA figures for the test machine and the reference
machine.
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6.5.6 Consult ISO 2602:1980, table 1, and obtain the tabulated value of t for n; + n, — 2 degrees of freedom at the
0,05 probability level.

6.5.7 If the calculated value of t is less than the tabulated value of t, then it can be considered that there is no
significant difference between the mechanical agitation of the machines.

6.5.8 If the calculated value of t is greater than the tabulated value, then it can be considered that the mechanical
agitation of the test machine is greater or less (depending on the MA figure) than that of the reference machine.

6.6 Test report

The results m all be recorded n tables wi € formats shown In tables I and 3. The means and standard
deviations shall be recorded in a table with the format shown in table 2.

If a continuopus-washing machine was used, include in the test report the washing conditions recerded in 6/3.2.1.

10
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Table 1 — Record of results for batch machines

ISO 7772-1:1998(E)

Load factor . MA figure
kgl Test piece _ _
33 % dip 10 % dip
Test 1:
MA test piece 1
2
3
4
5
6
7
0,100 8
Test 2:
MA test piece 1
2
3
4
5
6
7
8
Test 1:
MA test piece 1
2
3
4
5
6
7
0,983 8
Test 2:
MA test piece 1
2
3
4
5
6
7
8
Test I
MA test piece 1
2
3
4
5
O
7
8
0,067
Test 2:
MA test piece 1
2
3
4
5
6
7
8

11
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Table 2 — Calculated mean values and standard-deviation values

©1SO

Load factor Test piece 33 % dip 10 % dip
kall
0.100 Test 1: mean standard deviation
Test 2: mean standard deviation
Test 1: mean standard deviation
0,083
Test 2: mean standard deviation
Test 1: mean standard deviation
0,067

Test 2: mean standard deviation

12

Table 3 — Record of results for continuous-washing machines

Test piece MA figure

Test 1:

MA test piece 1
2
3
4
5
6
7
8

Test 2:

MA test piece 1
2
3
4
5
6
7
8

Test.3:

MAtest piece 1
2
3
4
5
6
7
8
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7 Rins

ISO 7772-1:1998(E)

ing effectiveness

7.1 Principle

The alkalinity of the water remaining in textile articles after the last rinse of a washing process is compared with the
alkalinity of the liquor in the last wash in the same process and compared to the fresh-water supply.

NOTE — This is a theoretical test of the rinsing effectiveness of a machine, since it does not take into account souring or
other chemical treatments.

7.2 Apparatus
7.2.1 Thfee sampling vessels, each of 500 ml capacity.
7.2.2 Apparatus and reagents as described in annex C.
7.3 Test washing processes and test loads
7.3.1 Load the machine with sufficient cotton test sheets to achieve a loading factor of 0,1 kg/l.
Using only cold fresh water to supply the machine, carry out the following washk process:
Dip level Temperature Time
(% cage diameter) °C min

Wash 1 10 40 5

Wash 2 10 71 5

Interspin — — 2

Ringe 1 33 cold 5

Ringe 2 33 cold 5

Extiact — — 8
NOTE — |[These conditions have beenj)shown to provide adequate thermal disinfection during normal laundiy processing.
The test cqgnditions may need to be/modified to satisfy local conditions.
7.3.2 Uskd sheets shall bé-used for all test loads. Sheets which have never been laundered shall not e used.
7.3.3 Any sheets received for processing in an obviously damp condition shall not be used for test purposes.
7.3.4 The air-dry-mass on which the loading of the test machine is based shall be that of used shegts having a
moisture ¢ontent of between 4 % and 8 % based on the bone-dry mass. If the sheets available for test loads have a
moisture ¢antent measured as described in annex D of ISO 7772-2:1996 which is not within these limits, the mass
used for testmystrattbethat of theequivatent testtoadas defimedimanmmex D oftSO7772-271996:

7.4 Procedure

Set up the machine to work on a normal sequence for processing white cotton sheets (see 7.3.1).

7.4.1 Co

ntinuous-washing machines

7.4.1.1 Feed the machine with used sheets for 60 min, at the rate agreed upon by the parties concerned, using the

facilities n

Use used

ormally employed.

sheets, or a category of load requiring a similar process, at a loading factor of 0,020 kg/I.

13
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Operate the machine at a steady state prior to the start of the test and for the duration of the test, using the
conditions given in 7.4.1.2 to 7.4.1.5.

In the case of intermittently loaded machines, the timed period shall be that which most closely approximates to 60
min and which includes a whole number of loading sequences.

7.4.1.2 Set the transit time of the machine to 30 min + 1 min.
7.4.1.3 Set the dip levels to those recommended by the manufacturer for a medium-soil cotton sheet process.

7.4.1.4 Ensure that the temperature settings are such that a minimum temperature of 71 °C is maintained in the
wash section for at least 3 min (excluding mixing time).

7.4.1.5 Set|the fresh-water flow to rinse at 8 | = 1 | per kilogram of load.

7.4.1.6 Repeat 7.4.1.1, using the same conditions but load factors of 0,025 kg/l and 0,030 kg/I.
7.4.2 Machjnes other than continuous-washing machines.
7.4.2.1 Cary out the test washing process described in 7.3 at the lowest loading factonspecified in 5.2.3.

7.4.2.2 Sta
the process

t the machine and time the washing process from the moment that the' loaded machine is started until
s complete and the machine ready for unloading.

7.4.2.3 Unlpad the machine using the unloading facilities normally empléyed.

7.4.2.4 Repeat the procedure described in 7.4.2.1 to 7.4.2.3 using the“other two loading factors specified|in 5.2.3.

7.4.3 Procgdure for collecting samples of water

7.4.3.1 Take a 500 ml sample of the water supplied to the:machine for rinsing.

7.43.2 For
the rinsing s
is in operatiq
through one
last wash w|
period.

7.4.3.3 Tak
process. Tal
7.4.3.3.3.

74331 W
If the hydro-

continuous-washing machines, take a~500 ml liquor sample from the last wash compartme
bctions of the machine. For those machines from which liquor samples can be taken whilst th
n, take the sample across a period-equivalent to the cycle time of the machine. Start samplin
cycle and continue to half-waysthrough the succeeding cycle, taking the sample from the lig
hile the machine is draining after the last wash of the test process at about the middle of

e a 500 ml sample ‘efythe water remaining in the sheets after completion of the last rinse
e the sample, aCeording to the type of washing machine being tested, as described in 7

ith batchswashing machines, transfer the rinsed sheets from the washing machine to a hydro
pxtractor-is of the centrifugal type, collect the effluent sample approximately 2 min after the mg

nt prior to
b machine
j half-way
uor of the
the drain

Df the test
43.3.1to

Lextractor.
chine has

after the

attained full[speed.”If the hydro-extractor is of the batch-compression type, collect the sample 1 min
pressure in tpe container reaches its maximum.

7.4.3.3.2 With washer-extractors, collect the sample at the drain outlet 2 min after the machine has reached final
extract speed.

7.4.3.3.3 With continuous-washing machines, where the means of water removal is an integral part of the function
of the machine and takes the form of centrifugal or batch-compression extraction, take effluent samples as
described in 7.4.3.3.1.

7.4.3.4 Determine the alkalinity of the samples obtained as specified in 7.4.3.1 to 7.4.3.3 in accordance with the
method given in annex D.

7.4.3.5 Carry out procedures 7.4.3.1 to 7.4.3.4 in duplicate for each of the loading factors under test and record the
alkalinities determined.
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7.5 Calculation and expression of results

7.5.1 Calculate the mean alkalinities of the following:

a) the water supplied for rinsing;

b) the liquors of the last washes;

c) thew

ater remaining in the sheets after the last rinse.

7.5.2 Evaluate M,, and My using the following equations:

My =
Md:

where

My

Mo

7.5.3 Ex

7.6 Tes

Report th
load facto|

8 Mixin

8.1 Gern

This meth

M2 — Mo
M1 — Mg
s the net value of the alkalinity of the liquor of the last wash, expressed in_milligrams of Na,C

s the net value of the alkalinity of the water remaining in the sheets” after the last rinsg
n milligrams of Nay,COg3 per litre;

s the alkalinity of the water supplied to the machine for rinsing, expressed in milligrams
ber litre;

s the alkalinity of the effluent extracted from the rinsed sheets, expressed in milligramg
ber litre;

s the alkalinity of the liquor of the last wash, expressed in milligrams Na,CO3 per litre;
bress My as a percentage of My,.

t report

b value of My as calculated-in 7.5.2, and the percentage value derived from 7.5.3, for each
s employed.

g time

eral

od-determines the time lapse that occurs, after introduction of washing materials into a wash

D3 per litre;

, expressed

of NayCOg3

of Na,COg

of the three

ng machine,

ion of these

before th

e K H ] PN £ +la e e a + +f ot
UM oo dar CUTTUTUUTIS TUT T WAoTTiTly PMTULTOoo aAlT A ullitTvCu Uy UIC UrmimuliTit Uiotiovu

materials throughout the fibres of the load and the water in which the load is immersed. The method is applicable to
batch-washing machines only.

8.2 Principle

A quantity of reagent solution is introduced into a test machine which already contains a quantity of textiles in water.
The changes in concentration of this chemical as it mixes with the water within the machine are measured with
respect to time. From these measurements, the time taken to attain a specific degree of distribution of the chemical
(i.e. the "mixing time") is determined.
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8.3 Apparatus and reagents

©1SO

ing period
m such a
dead leg

fween the

8.3.1 Glass flasks (26) or beakers (26), each of 100 ml capacity.

8.3.2 Stopwatch.

8.3.3 Means of measuring water quantities added to the machine.

8.3.4 Receptacle, for preparing solutions.

8.3.5 Means for weighing the load.

8.3.6 Sodiym carbonate, anhydrous.

8.3.7 Sheefs (3.28).

8.3.8 Additjonal apparatus and reagents, as described in annex D.

8.4 Providion for sampling liquors

The washing machine shall be fitted with a small drain cock in a position from which representative samples of the
free liquor wjthin the machine can be drawn. Where continuous flow from the,cock during a 20 min samp
results in ngt more than 2,5 % of the total liquor being drawn off, it is satisfactory to take samples frg
continuous flow. Otherwise, samples shall be drawn off intermittently, taking‘care to discharge liquor in an
leading to the cock before the sample is taken.

8.5 Proceflure

8.5.1 Load|the machine with sheets (3.28) to one of thedbading factors given in 5.2.3, as agreed be|

parties conc

8.5.2 Introd
washing, an

8.5.3 Runt
of the load,
washing run
added shall

8.5.4 Take

8.5.5 Prepd
dissolving in

8.5.6 Imme
of the liquor

brned, and start the machine.

uce into the machine sufficient cold water to give the manufacturer's recommended runni
| measure the quantity of this water-in-litres.

he machine for at least 12 min.after all the water has been added in order to ensure thorough
And then stop the machine(_If, 'during this period, the water level falls below that recommend
ning dip, add further quantities of water as necessary to achieve this dip. The quantities of an
pe measured, in litres,and added to that measured as described in 8.5.2.

a 100 ml sample-of’the water in the machine from the drain cock, as described in 8.4.

ire a solution~of sodium carbonate by weighing out 1,5 kg of anhydrous sodium carbonate (
14 | of water. Introduce into the machine 1,4 | of this solution per 10 kg of load.

diately after introducing the sodium carbonate solution, re-start the machine and take 100 m

ng dip for

saturation
ed as the
water so

B.3.6) and

| samples

in-the machine from the drain cock, as described in 8.4, at 0,5 min intervals up to the tenth minute and

thereafter at 2 min intervals up to the twentieth minute. Identify each sample with the time at which it is taken.

8.5.7 Determine the alkalinities of the samples taken in 8.5.4 and 8.5.6 by the method described in annex D.
Record these alkalinities in milligrams per litre.

8.5.8 Carry out the processes described in 8.5.1 to 8.5.7 three times, using a different load of clean sheets on
each occasion.
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8.6 Calculation and expression of results

8.6.1 Calculate the mean of the total quantities of water introduced in each of the three tests (see 8.5.2 and 8.5.3)

and calcu

where

late the liquor/load ratio, R, expressed in litres per kilogram, using the following equation:

V is the quantity of water, in litres;

m i

8.6.2 Ca
8.5.4 from

8.6.3 PId
through o

8.6.4 Frd
minimum.
and draw
correspon

NOTE —
maximum
to the time
achieve 95

8.7 Test

Enter the
taken to a

5 the mass of the load, in kilograms.

culate the net alkalinity of each sample by deducting the alkalinity of the sample obtained as
the alkalinities of each of the remaining samples.

t on a graph the net alkalinity of each sample against the time at which it was'taken. Draw a g

m the curve, calculate the difference between the alkalinity at zero ¢ime”and the alkalinity a
Using this difference to represent 100 % mixing, establish the alKalinity which represents
a line on the graph, parallel to the time axis, which corrésponds to this value. Recq
ding to the point of intersection of this line with the curve as thexmixing time of the test machin

Figure 2 illustrates a typical alkalinity/time curve for a mixing*time test and shows the progressive)
hlkalinity at zero time to a constant minimum alkalinity where, for all practical purposes, the curve beq
axis, signifying a state of complete mixing. This figure alsovllustrates the basis for determination of thg
% complete mixing.

feport

results for running dip, the total water added, the load factor, the liquor/load ratio (see 8.6.1)
chieve 95 % mixing (see 8.6.4) in a_table with the format given in table 4.

Table 4 — Mixing time

described in

mooth curve

between the plotted points and extend it to intersect the alkalinity axis at,zero time (see figurg 2).

its constant

95 % mixing
rd the time
e.

change from
omes parallel
time taken to

and the time

Test

Total water

Running dip

cm

added
I

Load factor

kg/!

Liquor/load
ratio

kg

Mixing tin
(time to achieve 9

min

he
b5 % mixing)
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Figure 2 — Example of typical alkalinity/time curve for mixing test
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9 Water and energy consumption

9.1 Principle

The quantities of water and energy consumed by a test machine are measured. By relating these measured
guantities to the mass of the sheets processed during the test, the consumption of water and energy per 100 kg of
bone-dry mass of sheets is calculated. Additionally, certain conditions under which water, heat and power are
supplied to the machine during the tests are recorded so that due account may be taken of the effects of differences
between the conditions recommended by the manufacturer and those applying to the test.

9.2 Apparatus

9.2.1 Fof measurements on the water supply

9.2.1.1 Water meter or meters, one for each water supply connected to the machine, capable of measuring to an
accuracy pf + 100 litres.

9.2.1.2 Thermometer or thermometers, one for each water supply connected to(the machine.

9.2.1.3 Hressure gauge or gauges, one for each water supply connected to:the machine.

9.2.2 Fof measurements on the steam supply
9.2.2.1 Steam meter, having an accuracy of + 0,5 %.

9.2.2.2 Hressure gauge.

9.2.3 Fol measurements on the heat-transfer fluid
9.2.3.1 HRluid-flow meter, having an accuracy ofz 0,2 %.

9.2.3.2 Thermometers, one each for the inlet and the outlet temperature.

9.2.4 Fof measurements on the electrical-power supply
9.2.4.1 \oltmeter, accurate toE0;1 %.

9.2.4.2 Ammeter, recordifg)type, with response characteristics in accordance with IEC 60258 and aftrace rate of
not less than 250 mm/h.

9.2.4.3 Integrating kilowatt-hour meter,  accurate to = 0,1 %, for measuring the electrical-energy consumption.

9.2.4.4 Hilowatt-hour meter.

9.2.5 Other apparatus

9.2.5.1 Stopwatch.

9.3 Procedure

9.3.1 During the test period during which water, heat and power-consumption data are measured, operate the
machine under the test conditions specified in clause 7. Carry out tests for water, heat and power consumption
using all three loading factors detailed in these test conditions. Include in the final report, details of utilities
consumption under each of the loading factors measured.
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9.3.2 Before proceeding with any test, observe and record, in the appropriate sections of the test report as given in
tables 5 to 11, the manufacturer's recommended conditions applying to the utilities connected to the machine.

9.3.3 Record all integrating-meter readings at the beginning and at the end of each test.

9.3.4 Observe and note at appropriate intervals throughout the test the pressure and/or temperature, where
required, of the water and steam supply services and the voltage of the electricity supply. The tester shall be
satisfied of the stability of the supply services over the duration of the test. Unreasonable variations shall render the

test null and

9.3.5 Obse

void.

rve and record the maximum electrical demand, in kilovolt amps per

0,5 h period
continuous-V

9.3.6 Obtai
machine.

Rates of flo
particular se

convenient method as a separate procedure, provided that the relevant service‘conditions are simila

appertaining
9.3.7 Forb

9.3.8 For o
procedure d

9.4 Calcu

9.4.1 EXpre
Calculate thd

the trace obtained from the recording ammeter.

9.4.2 For b
temperature
Calculate th{

AO =0,

where

6o is tihe incoming-water temperature, in degrees Celsius;

over a minimum of five complete cycles for a batch-washing machine or for a period-o
vashing machine.

n data for estimating the rate of flow provided by services supplying water and/or 'steam t
v may be estimated from meter readings over a measured time interval/\Where the den
rvice is over a short period of time, it is permissible to measure rates of flow by this or
to the test period.

htch machines, carry out the above procedures three times, using‘the procedure described in
ontinuous-washing machines, make measurements of censumption over the test period,
pscribed in 7.4.1.

ation and expression of results

ss the consumption of heat, water and pewer as the quantities required to process 100 K
e peak load (in kilovolt amps) and the running load (in kilovolt amps) from readings of the volf|

ptch-washing machines and washer-extractors, record the incoming-water temperatures an
achieved in the main wash. Fhis shall be a minimum of 71 °C, as laid down in the referencg
e temperature increase A@, expressed in degrees Celsius, as follows:

_90

61 is tll\e final hot wash temperature, in degrees Celsius.

1h for a

o the test

and for a
any other
" to those

7.4.2.

using the

g of load.
meter and

H the final
P process.

Express the heat consumption as a figure per unit of temperature increase as follows:

Hy
where
Hqp
HAQ is

20

= _HAG
A

the heat used, in kilojoules, in the reference cycle.

is the heat requirement per degree Celsius temperature increase, in kilojoules per degree Celsius;
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9.4.3 For continuous-washing machines, record the incoming-water temperature and the highest temperature
achieved in the wash section. This shall be a minimum of 71 °C, as laid down in the reference process. Calculate
the temperature increase as shown in 9.4.2. Measure the heat consumed during the test. Express the rate of heat

consumption AH, expressed in kilojoules per minute, as follows:

aH =1t
t

where

H; is the heat consumed, in kilojoules, during the test;

t  ig the length, in minutes, of the test.

Express the heat requirement per unit temperature increase as follows:

AH

AH; 3 —
A6

where

AH; | is the rate of heat consumption per degree Celsius temperaturecincrease, expressed in k
minute degree Celsius [kJ/(min-°C)].

9.5 Test report

Enter the pbservations made in 9.3 and the results of the calculations made in 9.4 in the appropriate se
test reporf forms shown in tables 5 to 11. Report the loading factor employed.

ilojoules per

ctions of the

Table 5 — Electric motors — Power and peak loading (see 9.3.1)
Proceps stage Motor power Peak e!ectrlc Running load
loading
as stated by as tested as stated by gs tested
manufacturer manufacturer
kW kVA kVA kVA kVA

Wash
Drain

Intermed{ate extract

Final extrjact
E
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Table 6 — Pressures of water and steam supply services (see 9.3.1)
Pressure
Type of service manufacturer as tested
recommended
kPal) kPal)
Cold water
Hot water
Recovered water
Steam
Washing-miaterial solutions
NOTE — The water pressures recorded shall be the static pressures at the points of entry into the machine.
1) 1kPa = 120-2 bar
Table 7 — Other external services

Type of service Manufacturer recommended As tested

NOTE — D¢tails to be entered as appropriate
Table 8 — Flow rates of services

Type of service Manufacturer recommended As tested
Cold water |(I/min)
Hot water (min)
Recovered jwater (I/min)
Steam (kg/min)
Washing-miaterial\solutions (I/min)
Heat-transfer fluid (kg/min)

Table 9 — Electricity supply
Property Manufacturer recommended As tested

Voltage (V)
Phase
Frequency (Hz)
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Table 10 — Consumption of water, heat and power

Service

Result obtained

Electrical-current recording
Maximum electrical demand:
a) power (kVA)
b) heat (kVA)

Heat transferred:

N\

Append chart to the test report

a) ratg-of-flow (:\yll: T)
b) spgcific heat [kJ/(kg-°C)]

¢) mepn temperature at entry to machine (°C)

d) mejan temperature at exit from machine (°C)

Table 11 — Consumption of water, heat and power per 100 kg.ef air-dry load processed

Service

Result obtained

Consumption per 100

Cold water
a) volhme consumed (litres)
b) temperature (°C)
Hot watgr
a) volpme consumed (litres)
b) temperature (°C)
Recovergd water
a) volume (litres)
b) temperature (°C)
Steam
a) amount (kg)
b) prgssure (kPa)
Heat (frdm heatstransfer fluid) (kJ)

Electricg-power consumption

a) power (kWh)
b) heat (kwh)

23


https://standardsiso.com/api/?name=efb4be3347dc48cff90433c97f335f85

ISO 7772-1:1998(E) ©1S0

10 Moisture retention

For washer-extractors only, the moisture retention shall be determined by the procedure given in ISO 7772-2.

11 Testreport
The test report shall contain at least the following information:
a) reference to this part of ISO 7772, i.e. ISO 7772-1:1998;

b) all detai]s necessary to identify the test machine (see annex A);

c) the quantity of water required to 10 % dip level and 33 % dip level (see 5.4);

d) the resylts obtained from individual tests (see 6.5, 7.6, 8.7, 9.5 and clause 10).
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The follow
a) class
b) many
c) mand
d) vyear
e) mate
f)  mate
g) desig
h) intern
i) interr
) numi
K) numb
) dime
m) type
n)

0)

Ny detaifs of the machine shaftbe recorded:
of machine;

facturer’'s name and address;

facturer’s type and serial number;

Df manufacture;

ial of cage;

ial of outer cylinder;

n of cage (e.g. peripheral or end loading);
al cage diameter, in centimetres;

al cage length, in centimetres;

er and arrangement of compartments;

er of lifters;

nsions of lifters, in centimetres;

pf lifter (e.g. open or closed);

net cage volume, in litres;

desciliption of controlsvand instruments.

25


https://standardsiso.com/api/?name=efb4be3347dc48cff90433c97f335f85

ISO 7772-1:1998(E)

Annex B
(normative)

Reference machine

©1SO

The referende Tmachine detaits are as foitows:
inner-cage diameter 1 000 mm £ 20 mm
g-factor 0,7510 0,85

In the construction of the machine, sheet metal in contact with the washing liquors shall not contain
copper alloys.

Any other machine may be used for reference purposes if agreed between the parties concerned.

copper or
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