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Water and Energy Consumption
in Domestic Laundering Worldwide -

A Review

A literature review was executed to collect data on the resource
consumption connected to domestic laundering processes. Data
from literature on water and energy consumption were col-
lected. The study focussed on Europe, as for Europe enough
date could be collected for a thorough analysis. However, the
limited data available for Japan and the USA were also included
and discussed.
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Weltweiter Wasser- und Energieverbrauch bei der Haus-
haltswische - Ein Ubersichtsbeitrag. Zur Sammlung von Da-
ten liber den mit den Waschvorgéngen im Haushalt verbunde-
nen Ressourcenverbrauch wurde eine Literaturiibersicht erstellt.
Es wurden Daten zum Wasser- und Energieverbrauch aus der Li-
teratur gesammelt. Die Studie konzentrierte sich auf Europa, da
in Bezug auf Europa geniigend Daten fiir eine griindliche Analy-
se gefunden werden konnten. Die wenigen verfligbaren Daten
fiir Japan und die USA wurden ebenfalls miteinbezogen und dis-
kutiert.

Stichworter: Energieverbrauch, Wasserverbrauch, Haushalts-
wasche, Waschen, Trocknen

1 Introduction

TKT, the Dutch Knowledge Centre for the Textile Care In-
dustry, has executed a review study on the sustainability of
domestic laundry processing in cooperation with University
of Bonn. The study was aimed to supply TKT and the con-
nected trade associations FTN and CINET with a solid base
for benchmarking the sustainability of domestic and indus-
trial laundering processes. Sustainability of laundry process-
ing is a key research focus of TKT, as are laundry process
optimisation, textile service and textile materials. The review
study was limited to the water and energy consumption in
domestic washing and drying processes. The project has fo-
cussed on domestic laundering in different parts of Europe
and has identified the existing geographical differences in
resource consumption. Apart from geographical differences,
the resource consumption has been studied as a function of
the different washing programs (e.g. low, medium and high
washing temperatures). The use of tumble drying equip-
ment or line drying and its effect on the energy consump-
tion were also studied. For line drying a differentiation has
been made between outdoor line drying and indoor line dry-
ing in a heated or non-heated room. Although focussed on
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Europe, this study also gathered data from USA and Japan,
though less detailed.

2 Literature Review
2.1 Energy consumption in the washing process

The first part of the review is focused on the energy con-
sumption in the washing process. An important point to
consider, having a look at the energy and water consump-
tion in domestic laundering throughout the world, are the
different types of laundry machines used all over the world.
Different machines are in use in different parts of the world.
The two main machine types are:

1. Horizontal axis or drum machines
2. Vertical axis or impeller machines

Horizontal axis machines are used in Europe, while vertical
axis machines are most widespread in America, Australia
and Asia. However, the market share of drum type washing
machines is growing throughout the world [1-6]. Drum
type machines use in general less water, but more energy.
The energy consumption is much lower for the impeller
type of machines, because in most vertical machines the
washing water is not heated internally and therefore, the
laundry process is performed at low temperature (typically
20°C). Drum type machines, however, have an internal heat-
ing system, so washing normally takes place at elevated tem-
peratures [1-6]. Detailed information is available for the en-
ergy consumption in Europe, but only limited information
was available about the energy consumption in Japan, the
USA, and the rest of the world. In Table 1, data on the differ-
ence in the use of energy for domestic washing worldwide,
are presented [2].

Data regarding the average load of the machine were
missing. Only for Japan, data for the average load were pre-
sented. The average load of the washing machine in Japan
in 2010 appeared to be 3.3 kg/cycle [3]. The ratio of the ac-
tual load compared to the maximum load is an important
factor in washing machine efficiency. As can be seen, the
energy consumption in Turkey is much higher than in other
countries, probably because in Turkey mostly horizontal
drum machines are used. The energy consumption in China
and Japan is very low, because in those countries cold water
is used for washing. In Japan, it also appeared to be com-
mon to re-use warm water from the bathtub in the washing
machine [3].

In Europe, the horizontal drum machine is the most com-
monly used alternative. A large amount of detailed informa-
tion on the energy consumption of domestic laundering in
Europe can be found in [7, 9]. In [7, 8] an average load of
3.7 kg/cycle was assumed. This is considered to be the aver-
age load for the standard cotton washing programme. It is

© Carl Hanser Publisher, Munich  Tenside Surf. Det. 53 (2016) 5



Henk Gooijer and Rainer Stamminger: Water and energy consumption in domestic laundering worldwide — a review

clear that the temperature of the washing water is a central
factor in the energy consumption of a washing machine.
Therefore, in Table 2, not only the average energy consump-
tion for a number of European countries is presented but
also the average washing temperature. The energy con-
sumption was expressed in kWh/cycle.

As can be seen, there are some small differences between
the data from [7, 8] and [9]. From the table, it is clear that the
average washing temperatures, and therefore energy con-
sumption in Southern Europe are lower than in other parts
of Europe. While average washing temperatures in Eastern
Europe and Scandinavia are relatively high and therefore,
the average energy consumption is also high.

Country E/kWh cycle™! Load/kg cycle™! E/kWh kg™
Australia 0.34
Canada 0.43
China 0.1
Japan 0.1 3.3 0.03
Korea 0.37
Turkey 1.35
USA 0.43
Table 1 Energy consumption in the washing process worldwide [2, 3]

Not all textiles are washed using the same type of washing
programmes, for cotton higher temperatures can be used
than for synthetics, wool requires low levels of temperature
and mechanical action. Also the load for synthetics is lower
than for cotton laundry. In [10] an overview is presented on
the energy consumption, average washing temperature and
the average load for 4 different washing programmes. The
results are based on data acquired in Germany and pre-
sented in Table 3.

Indeed, load is lower for delicate and wool washing cycles.
However, the difference in practice is smaller than to be ex-
pected. E.g., the maximum load for delicate wash is defined
by the manufacturers to a maximum 2 kg/cycle and for cot-
ton 4.5-6 kg per cycle [10]. Concluding, consumer tend to
overload with programmes like delicate, requiring a low tex-
tile load, and to underload with programmes, enabling a full
load of the machine [10].

2.2 Energy consumption in the drying process

With regard to the drying process much less data are avail-
able from literature. The information is limited to data re-
lated to drying and spinning in Europe. No information
was found on energy consumption for laundry drying in
the USA. For Japan, an interesting issue is that machine
drying is hardly ever used. Although more than 50% of the
Japanese households own a washer with a dryer function or
a tumble dryer and 67% of washing machines sold are

Country T/°C (average) [7, 8] E/kWh cycle™! [7, 8] T/°C (average) [9] E/kWh cycle™" [9]
Austria 43.0 0.64
Belgium 421 0.62
France 397 0.57 41.8 0.62
Germany 42.2 0.63 45.0 0.69
Netherlands 41.0 0.60
Switzerland 42.8 0.64
Greece 41.5
Italy 40.4 0.59 42.2 0.63
Portugal; 36.5 0.50
Spain 33.9 0.44 339 0.44
Turkey 42.5 0.63
Bulgaria 424 0.63
Czech Republic 443 0.67 46.0 0.71
Hungary 41.8 0.62 46.1 071
Poland 44.0 0.67 474 0.74
Romania 42.8 0.64
Slovakia 435 0.66
Denmark 43.0 0.64
Finland 451 0.69 46.5 0.72
Norway 45.2 0.69
Sweden 45.3 0.70 473 0.74
Ireland 39.7 0.57
UK 39.0 0.56 40.5 0.59

Table 2  Energy consumption in Europe for domestic laundering according to [7—9]
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Type T/°C Load user/kg cycle™! E/kWh cycle™! E/kWh kg™
Cotton 49.7 1.02 0.32
Mix 42.2 2.64 0.66 0.25
Easy Care 39.3 0.67 0.24
Delicate 36.5 2.36 0.76 0.32
Wool 25 2.46 0.56 0.23

Table 3  Energy consumption as a function of washing programmes [10]

washer/dryers, 92% of the owners of these machines state
that they never use machine drying [3, 11]!

The first parameter determining the required energy for
drying is the residual moisture content after spinning or
centrifuging. This residual moisture content is mostly de-
pending on the maximum rotational speed of the drum dur-
ing centrifuging. The relation between the rotational speed
(in rpm), the residual moisture content (RMC) and the en-
ergy required for drying in a tumble dryer, Eq,, is clearly il-
lustrated in Table 4.

In the same source, also the average spinning speed in a
number of European countries is given. There appears to be
a considerable difference throughout Europe, from Italy
with an average speed of 743 rpm to Sweden with an aver-
age speed of 1118 rpm [9]. The data are presented in Table 5.

Comparing the data in Table 5 with those in Table 4, it is
clear that average energy required for machine or tumble
drying in Italy is much higher than in Sweden.

With regard to drying, it is important to distinguish be-
tween line drying and tumble drying. Although it is tempt-
ing, and appears logic, to state that line drying requires no
energy input, this is not completely true. If line drying oc-
curs in a heated room, the drying of the textiles will cool
down the air in the room and therefore, additional room
heating is required. Additionally, the humid air will need to
be vented outside to avoid condensation on the walls of the
room. Extra energy is therefore needed to heat up the room
to compensate the heat loss from the water evaporation at
the textiles to be dried. Outside line drying and indoor dry-
ing in a non-heated room require no additional heating [9].
As to be expected, in Southern Europe a larger part of the
laundry is line dried outside than in Western Europe or
Scandinavia. In Fig. 1, an overview of the share of the differ-
ent processes for laundry drying in Europe is presented. A
distinction is made between summer and winter, showing
that in summer time line drying is more popular than in
winter.

In [9] also two formulas are used to calculate the energy
demand for thermal drying (in a heated room) as well as
for electrical drying (in a tumble dryer). These formulas are
given below:

Eclectric (kWh/year) = nymple dryer * 3.7 * Edry (1)
and:

Eopenmal (KWh/year)

= Nheated room * 3-7 ¥ RMC/100 * 2.260,/3600 * 2 (2)
In which:

Niymble dryer = the number of wash cycles per year dried in
the tumble dryer (1/year)

Npeated room = the number of wash cycles per year dried in a
heated room (1/year)

Egry = required drying energy for tumble drying as
function of residual moisture content (kWh/
kg), as presented in Table 4

RMC = residual moisture content (%)

2.260 = evaporation heat of water (kJ/kg)

3.7= load in kg per wash cycle

= correction factor to take into account the en-
ergy which goes out with the humidity from
the room by ventilation

In Fig. 2 is shown how much energy is spent in total per
year on the dying process in a number of European coun-
tries. It is clear from the figure that in general, but especially
in Eastern Europe, more energy is consumed for line drying
in a heated room than for tumble drying. From the graph it
is also clear that in Scandinavia and Eastern Europe the en-
ergy consumption for drying is higher than in Southern and
Western Europe. The energy consumption for tumble drying

Country Average spinning speed/rpm

Spin/rpm Residual moisture Egry/kWh kg™ France 0
content (RMC)/% Germany 1059

200 154 1754 Italy 743
400 118 1.346 Spain 858
600 92 1.046 Czech Republic 900
800 72 0.800 Hungary 877
1000 62 0.700 Poland 860
1200 56 0.640 Finland 1045
1400 52 0.600 Sweden 1118
1600 49 0.570 UK 1008

Table 4 Relation between spinning speed and energy required for drying [9]
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Table 5 Average laundry spinning speed in Europe [9]
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in Eastern Europe is very low, due to the limited number of
households owning a tumble dryer.[9]

2.3 Water consumption

With regard to water consumption in domestic laundering
more global data are available. Worldwide there are big dif-
ferences. In Table 6, some of these data are gathered.

The biggest difference is the difference between the re-
gions using mainly horizontal drum machines (Europe, Tur-
key) and the regions using mainly vertical/impeller ma-
chines like USA and Asia. The water consumption in
horizontal drum machines is significantly lower. The water
consumption data for Japan differ significantly from source
to source. This is because in Japan different type of washing
machines are in use with different water consumption fig-
ures [13], but is also due to the growing Japanese practice
of re-use of warm bath water from the bathing tub in the
washing process [3, 14]. In 2010, 58 % of the total water used
in the washing cycle was re-used bath water, while in 1991
this was less than 20% [14].

M in the tumble-dryer
Ein the flat/house in an indoor heated room

3 Discussion

In this section, the information as presented in chapter 2 is
processed to get an overview of the resource consumption in
domestic laundering in different parts of the world. As seen
above, most data are available in kWh/cycle of 1/cycle. For
comparison purposes it is useful to present the consump-
tion per kg of laundry. Furthermore, data from different
sources are combined to obtain a complete overview on re-
source consumption. As the resource consumption appears
a strong function of the geographical location, three differ-
ent regions will be dealt with separately below:

1. Europe
2. USA
3. Japan

Most available data deal with the average resource con-
sumption. However, it is clear that the actual resource con-
sumption is a strong function of the applied washing pro-
grammes and/or processed textile. The data available on
resource consumption as a function of the washing pro-

B outside, on the clothes line
®in the flat/house in an indoor unheated room
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gramme are however limited and will be discussed in a sep-
arate paragraph.

3.1 Europe

Most data on energy consumption in Europe are presented
in kWh/cycle. To get to energy consumption in kWh/kg also
the load has to be known. In [2] and [15] a mean load of
3.7 kg/cycle is reported, while in [7] and [8] a load of 75%
is mentioned, which is comparable to 3.7 kg/load for a 5 kg
washing machine. In Table 7, this load is applied on the data

as presented in the tables 2 and 3 to calculate the average
energy consumption for washing in Europe in kWh/kg.
From Table 7, it is clear that the average energy consump-
tion for washing in Southern Europe are lower than in other
parts of Europe. In Eastern Europe and Scandinavia, the
average energy consumption for washing is relatively high.
No direct information was available on drying energy con-
sumption in kWh/kg. So, this had to be calculated. As stated
before, the energy consumption for drying is a strong func-
tion of the drying process applied; tumble drying, outside
line drying, line drying inside a non-heated room and line

Country Water/L cycle™" [2] Water/L cycle™' [6] Water/L cycle™ [3] Water/L cycle™ [10]
Australia 60
Canada 144
China 99
Japan 120 110
Korea 140
Turkey 60
USA 144 157 160
Europe 75
Germany 44
Table 6 Overview of water consumption in domestic laundering in |/cycle worldwide
Country E/kwh cycle' [9, 10] E/kWh kg™! E/kWh cycle™" [11] E/kWh kg™
Austria 0.64 0.17
Belgium 0.62 0.17
France 0.57 0.15 0.62 0.17
Germany 0.63 0.17 0.69 0.19
Netherlands 0.60 0.16
Switzerland 0.64 017
Greece 0.61 0.17
Italy 0.59 0.16 0.63 0.17
Portugal 0.50 013
Spain 0.44 0.12 0.44 0.12
Turkey 0.63 017
Bulgaria 0.63 0.17
Czech Republic 0.67 0.18 0.71 0.19
Hungary 0.62 0.17 0.71 0.19
Poland 0.67 0.18 0.74 0.20
Romania 0.64 017
Slovakia 0.66 0.18
Denmark 0.64 0.17
Finland 0.69 0.19 0.72 0.20
Norway 0.69 0.19
Sweden 0.70 0.19 0.74 0.20
Ireland 0.57 015
UK 0.56 0.15 0.59 0.17

Table 7 Average energy consumption for washing in Europe in kWh/kg
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drying inside a heated room. Only the first and the last pro-
cess are assumed to contribute to the energy consumption
of the drying process. In [9] the average energy consumption
for drying (tumble drying and drying in a heated room) per
household per year for drying is given for a number of Euro-
pean counties (see Fig. 2). In [9] also the number Ny,q, of
washing cycles per household per week are given for the
same countries. Combining these results and assuming a
mean load of 3.7 kg the average energy consumption per
kg of laundry could be calculated. The results of this calcula-
tion are given in Table 8. From this table, it is clear that the
energy consumption for domestic drying is significantly
higher in Eastern Europe and Scandinavia compared to the
energy consumption in Southern and Western Europe.

Although in Eastern Europe hardly any laundry is dried in
a tumble dryer, the energy consumption for drying is still
rather high, due to the large share of the laundry dried in-
side in a heated room.

Available data on water consumption is limited. The fig-
ures are mainly provided in 1/cycle, if again we assume that
the average load is 3.7 kg, this results in the following data
on water consumption (see Table 9). The water consumption
is a machine parameter and cannot be influenced by the
user.

3.2 USA

The data for resource consumption for domestic laundering
in the USA are limited. All data are gathered in Table 10. As
no data are available on the average load size in the USA,
the consumption data are expressed per cycle and not per
kg. Data on energy consumption for drying were missing.

The data on water consumption are quite consistent, how-
ever a big difference can be seen in the sources providing
data on energy consumption. The reason for this big differ-
ence is unclear. Water level of consumption is high com-
pared to that in Europe. As data on the energy consumption
in the USA are not consistent, a comparison with European
data is difficult.

3.3 Japan

For Japan more information was available. Again no quanti-
tative information was available on energy consumption for
drying. For Japan, an interesting issue is that machine dry-
ing is hardly ever used. Although more than 50% of the Ja-
panese households own a washer with a dryer function or a
tumble dryer and 67% of washing machines sold are
washer/dryers, 92% of the owners of these machines state
that they never use machine drying! [3, 11]. However, no ac-
tual data on energy consumption for drying were found.
Data on energy consumption for washing and water con-
sumption in Japan are presented in Table 11. To convert,
the energy and water consumption per cycle to per kg, a load
of 3.3 kg/cycle was assumed [14].

Compared to Europe, the water consumption in Japan is
rather high, probably due to the more wide-spread use of
vertical impeller machines, but the energy consumption is
low. This is due to the low washing temperatures and the
re-use of bathing water in the washing machines.

3.4 Influence of textile and washing programme

The influence of textile and washing programme on re-
source consumption can be quite diverse. At first, it is to be

Source [3] Source [2] Source [6]
Ewash/kWh cycle™! 2.7 0.43
Water/L cycle™ 160 144 157

Table 10 Resource consumption in domestic laundering in USA

Water/L Water/ Evvash/ Eyash/

cycle™! L kg™ kwh cycle™! kwh kg

110-120 33.3-36.4 0.1 0.03
Table 11 Water and energy consumption for domestic laundering in Japan

Country Nyash/Week, household E4ry/kWh (household, year)™ Egry/KWh kg™
France 3.5 283.7 0.42
Germany 3.7 2272 0.32
Italy 4.1 2273 0.29
Spain 3.8 207.8 0.31
Czech Republic 3.5 2435 0.36
Hungary 3.6 273.9 0.40
Poland 4.1 3241 0.41
Finland 3.9 315.9 0.49
Sweden 35 293.5 0.44
UK 4.1 296.7 0.37
Table 8 Energy consumption for drying in kWh/kg based on data from [11]
Country Water/L cycle™ [3] Water/L kg! Water/L cycle™' [12] Water/L kg™! Water/L cycle™' [10] Water/L kg™
Europe 75 20.3 40.8-45.1 11.0-12.2
Germany 44 11.9
Table 9 Water consumption in domestic laundering in I/kg
Tenside Surf. Det. 53 (2016) 5
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expected that the energy consumption for lower temperature
washing programmes will be lower as less energy is re-
quired for heating up the washing water. Washing of e. g. de-
licate and sensitive textiles requires low washing tempera-
tures. However, the preferred load for more sensitive and
textile materials is lower, which is expected to lead to a high-
er level of energy consumption and also water consumption.
In Table 3, the influence of load and washing temperature
on the energy consumption are presented. It is clear that
lowering the washing temperature lowers the energy con-
sumption more than a higher loading in the machine does.
For textiles for which lower spinning speeds are preferred,
probably more energy is used in the drying process. How-
ever, for synthetic textile materials a lower energy consump-
tion in drying is expected than for cotton. Available data on
the effect of type of textile on resource consumption are lim-
ited to Germany. Data on energy consumption for washing
and average load for different types of textile are presented
in Table 3. The data for average load as a function of textile
are used to calculate the water consumption per kg, based
on the average water consumption in Germany of 44 1/cycle.
The results for the water and energy consumption per kg of
laundry are presented in Table 12. No data are available on
energy consumption for drying.

4 Conclusions

The first conclusion is that most water and energy consump-
tion data for domestic laundering are available for Europe.
On the other hand, data on USA, Japan and the rest of the
world are scarce.

Water consumption in Europe is lower compared to the
water consumption in Japan and especially in the USA,
probably due to the general use of horizontal axis washing
machines in Europe, compared to the more widespread use
of vertical axis machines in USA and Japan.

Energy consumption for washing is higher in Europe
than in Japan, because of the higher washing temperatures.

Within Europe, the energy consumption for washing in
Scandinavia and Eastern Europe is rather high compared to
that in Western and Southern Europe. This is directly re-
lated to the lower average washing temperatures, especially
in Southern Europe.

The energy consumption for drying is a strong function of
the used drying processes. Only tumble drying and indoor
heating in a heated room contribute to the energy consump-
tion for drying. Outdoor drying and indoor drying in a non-
heated room does not require an additional energy input.

Energy consumption for drying is high in Scandinavia
due to the large share of the laundry being tumble dried,
while the high energy consumption for drying in Eastern
Europe is mainly caused by the high share of laundry dried

Type Load user/ E/kwh kg™! Water/
kg cycle™! L kg!
Cotton 3.18 0.32 13.8
Mix 2.64 0.25 16.7
Easy Care 2.8 0.24 15.7
Delicate 2.36 0.32 18.6
Wool 2.46 0.23 17.9

Table 12 Water and energy consumption as function of textile type
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in heated rooms. The low energy consumption for drying in
Southern Europe is allocated to the high share of the laun-
dry being dried outside the house.

Limited data are available on the influence of the type of
textile on resource consumption. However, it was shown
that lower washing temperatures lead to lower energy con-
sumption for washing, but a lower machine load results in
higher water and energy consumption. For energy con-
sumption, a lower washing temperature has a more pro-
nounced influence than lower values for the average load.
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for the Textile Care Industry, located in Ophemert, the Netherlands. His work at
TKT focusses mainly on the sustainability of textile care processes by optimizing
water and energy consumption, minimizing textile wear and optimizing the perfor-
mance of laundering and dry cleaning processes. From 2010 on, he is also teaching
and researcher at Saxion University of Applied Sciences in Enschede, the Nether-
lands. Main areas of his research at Saxion University are surface modification and
digital processing of textiles.

Rainer Stamminger. After 17 years of practical experience in the development of
washing machines and dishwasher with AEG Hausgerédte, Germany Rainer Stam-
minger was promoted in 2002 as professor for appliance and process engineering
at University of Bonn. Main areas of research at University are consumer behaviour
of homework with and without using appliances, new products or features, smart
appliances, robots for household application and questions of sustainability of
housekeeping.

Anton Parr: A Refractometer for Every Task — The New Abbemat Series

Anton Paar launches a new range of Abbemat refract-
ometers. Building on the longstanding knowledge from Dr.
Kernchen, Anton Paar continues the tradition of producing
high-end refractometers and presents three new product
lines: the Performance line, Performance Plus line and Hea-
vy Duty line.

The Performance line: “Measures, measures, measures.”

The refractometers of the Performance line are ideal for rou-
tine analyses and quality control, ranging from checks on in-
coming raw materials, intermediate to final products. Their
sturdy design and straightforward operation make the Abbe-
mat 300/500 true laboratory workhorses. Refractive index re-
sults from Abbemat 300 are accurate to £0.0001 nD; Abbe-
mat 500 provides an accuracy of +0.00002 nD.

The Performance Plus line: “Ready for any job today
and fit for tomorrow.”

The refractometers of the Performance Plus line are designed
for research and development as well as demanding quality
control applications. They can be expanded with Plug and
Play options which ensure the Abbemat is fit for future tasks.
To simplify frequent changes to applications, navigation is
simple using the intuitive touchscreen. Refractive index re-
sults from Abbemat 350 are accurate to £0.0001 nD; Abbemat
550 provides an accuracy of £0.00002 nD.

The Heavy Duty line: “Measures when others fail.”

The refractometers of the Heavy Duty line are for work in
harsh environments and for special applications. They have
a hermetically sealed stainless steel casing and no display so
they are not affected by spillage or dirt. They are controlled
by an external PC which can be placed away from the work-
bench in another part of the laboratory. The Heavy Duty re-
fractometers form a successful team with Anton Paar’s
DMA density meters and MCP polarimeters.

For high-precision measurements, Abbemat HP delivers
results accurate to £0.00002 nD over the entire range from
1.32nD to 1.56 nD.

To measure samples with high or low refractive index,
Abbemat WR provides measurements over a wide range of
refractive indices, from 1.30 nD to 1.72 nD with an accuracy
of £0.00004 over the entire range.
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To determine dispersion or measure refractive index at
different wavelengths, Abbemat MW can be configured with
up to 8 wavelengths from 436 nm to 656 nm.

For high-temperature measurements from 10°C to 110°C,
Abbemat HT routinely handles hot samples or samples with
high melting points.

All Abbemat refractometers are compliant with interna-
tional standards such as ASTM, ICUMSA, OIML, AOAC,
DIN/ISO, FDA, ISI, JIS and pharmacopoeias. They provide
full compliance with 21 CFR Part 11, with user levels, audit
trail, electronic signature and forgery-proof data export. An-
ton Paar also provides a qualification documentation pack-
age (IQ/OQ/PQ) to accompany the Abbemat refractome-
ters.

http://www.anton-paar.com

Contact

Anton Paar GmbH

Anton-Paar-Str. 20

Haupteingang: Kiarntner Strafle 324
A-8054 Graz

Osterreich/Europa

Tel.: +43(0)316257-0

Fax: +43(0)316257-257

E-Mail: info@anton-paar.com

409 e



