Field test of heat-fed washing
machines and laundry dryers

By Frank Zegers, Utrechi/the Netherlands, and Hans Hof, Armhem/the Netherlands *)

Zusammenfassung des
Berichts

]
Feldtest von mit Wirme
versorgten Waschma-
schinen und Trocknern

Um den Anwendungsbereich der Fern-
wiirme zu vergroBern, wurden Waschma-
schinen und Wischetrockner entwickelt,
deren Wirmebedarf nicht mit Strom son-
dern mit Fernwirme bereitgestellt wer-
den kann. Nachdem Prototypen dieser
Geriite entwickelt worden sind, haben 7
niederiindische Energieversorgungsun-
ternehmen einen Feldtest begonnen, bei
dem die technische Betriebsweise dieser
Geriite in der Praxis erprobt und die An-
wendungsmoglichkeiten dieser Gerite
abgeschiitzt werden soll.

Der Feldtest soll nachweisen, da
« die fernwirmeversorgten Gerite in

gleicher Weise betrieben werden kon-

nen wie herkommliche Geriite,

» dic Benutzerfreundlichkeit nicht ein-
geschrinkt wird,

« die berechnete Energiceinsparung er-
reicht wird,

+ gine fiir das Fernwiirmenetz entspre-
chende Auskiihiung des Fernwéirme-
wassers erreicht werden kann und

o der Wirmeverlust zwischen Verteilsy-
stem/Hausanlage und den Geriiten ak-
zeptabel werden kann,

|

0 General

Washing machines and laundry dryers
supplied with heat from a district heating
system are being developed as part of a
wider drive to develop new heat applica-
tions and to save energy. At a prelimi-
nary stage, prototypes were developed of
a washing machine and a laundry dryer
which are identical in terms of quality to
their electric counterparts. The object of
the field test is to determine the technical
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performance of a trial series in practical
situations, and to establish user apprecia-
tion of the appliances in question. 7 energy
distribution companies have ordered a
total of 13 sets (washing machine and
laundry dryer) and are responsible for the
acquisition of households in the area to
be covered. Once satisfactory ways have
been found of connecting the appliances
in the various situations, they will be con-
verted and instalied at the 13 households
by a national installation contractor.

During the field test, the technical perfor- -

mance of the appliances will be monitor-
ed technically, while user appreciation
will be monitored by means of surveys
conducted by a market research agency.
Reference measurements will be carried
out on conventional machines so that
primary energy savings can be determin-
ed in relation to conventional appliances.

1 Heat-fed washing machines
and laundry dryers

‘Washing machines and laundry dryers
supplied with heat from a district heating
system (DH) are being developed as part
of a wider drive to create new heat appli-
cations. On the one hand, this will lead to
an increased heat demand from district
heating systems, thereby improving
operating results, while on the other
hand, savings can be made on primary
energy. A »win-win« sitation may evolve
for energy distribution company, custo-
mer and the environment alike. Applica-
tion of heat-fed washing machines and
laundry dryers makes it possible to not
only utilize heat from a heat supply net-
work, but also heat from other sources,
such as central heating systems (CH),
heat pumps, solar domestic hot water
systems, etc, The project is therefore of
interest to gas and electricity companies
as well as to heat distribution companies.

At a preliminary stage, prototypes
were made of a heat-fed washing machine
and laundry dryer. These proto-types are
appliances equivalent in quality to the
electric versions [1;2;3].

The object of the field test is to obtain
information on the practical performance
of the heat-fed washing machines and
laundry dryers. This article will discuss the
field test in terms of object, parties involv-
ed (table 1), and structure and planning.
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2 The object of the field test

The field test is to demonstrate that:

« the heat-fed washing machines and
dryers function just as well in
practice as standard appliances,

+ they are as convenient as standard
equivalents,

« calculated energy saving is achieved,

+ required degree of cooling is accomp-
lished with regard to the heat supply
network,

« heat loss between distribution cabi-
net/CH sysiem and the appliances is
acceptably low.,

EnergieNed is the principal of the
project co-ordinator and Ecofys is the
principal of the parties implementing the
project (figure 1).

3 Project set-up

3.1 Construction of heat-fed
washing machines and
laundry dryers

The project involves the conversion of
existing apphances. 14 sets will be
converted, 13 of which will be allocated
to households and one will serve as a
reserve set. In the event of any faults, the
reserve set can be used for quick replace-
ment of the defective appliance. The
energy distribution companies involved
will be asked to work out satisfactory
ways of connecting the appliances in the
various situations (district héating net-
works, central heating systems).

The development of connection solu-
tions and the construction/conversion of
the washing machines and laundry dryers
will be the responsibility of Van Holsteijn
& Kemna engineering consultants, who
developed the prototypes at the prelimi-
naty stage. The energy distribution com-
panies concerned will bear the immediate
construction/conversion costs.

Tablel. Involved companies

Tafel 1. Beteiligte Unternehmen
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Figure 1. Communication line between the involved companies
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Figure 2. Timetable of the field-test

3.2 Installation of heat-fed
washing machines and
laundry dryers

A national installation contractor will
install the appliances at all the house-
holds in question on the basis of the
connection methods developed.

3.3 Technical monitoring

In consultation with the project co-
ordinator and appliance constructor, the
engineer responsible for the measure-
ments will equip the appliances with
monitoring devices which will record
technical performance in practice in such
a way that the technical questions formu-
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Bild 2. Zeitplan des Feldversuches

lated in the field test object can be answer-
ed afterwards. The measurement
engineer will provide and install this
equipment, and will be responsible for
proper measurement for a period of
thirteen months (including one trial
month). The engineer will further-more
submit (processed) measurement data to
the project co-ordinator after one month
and then every two months, and will
produce a final report.

3.4 User evaluation

A user evaluation will be carried out to
afford insight into non-technical aspects.
The atm of this evaluation will be to
record the level of acceptance and appre-

ciation among the households concern-
ed. Such aspects include perception of
convenience, washing and drying perfor-
mance, and nuisance due to faults, leak-
age andfor noise. In addition, the user
evaluation will serve to support technical
monitoring. For instance, the users may
be asked to keep a log with regard to their
washing and drying behaviour.

3.5 Reference measurements

During the field test, the practical
performance of the heat-fed washing
machines and laundry dryers will be
established. To be able to interpret the
measurement results properly, a compar-
ison will be made with reference quanti-
ties for conventional machines calculat-
ed for each housebold. To be able to
make such calcula-tions, measurements
will be made in the laboratory on con-
ventional appliances of the same type.

3.6 Project co-ordination
and assessment

Ecofys is responsible for overall co-
ordination, for contracting and supervi-
sing subcontractors (the manufacturers
of the appliances, the measurement
engineer, the agency that carries out the
user evaluation, the installation con-
tractor), as well as for analysis, assess-
ment and reporting. Central consulta-
tion between the project co-ordinator, the
energy distribution companies concern-
ed and the financing parties will take
place via EnergieNed by means of
project group meetings.

4 Timetable

The timetable of the project is shown in
figure 2.
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