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Description

[0001] The invention relates to a method of drying ar-
ticles of washing in a drum washing drier, in which the
articles of washing are circulated by rotary movements
of the drum, the drum being driven in common with a
process air blower in the same or alternating directions
of rotation, and having heated process air flowing there-
through, the air output of the process air blower being
increased in the forward direction of rotation and being
reduced in the reverse direction of rotation, the drying
procedure including three phases - start phase, main
drying phase and final phase - the temperature in the
circuit of process air being detected, and the process air
blower and a drum being permanently driven in the for-
ward direction of rotation during the start phase.
[0002] A method of this type is known from EP 0 358
849 B1. In this known method the main drying phase
begins only when a temperature approaching the pre-
determined drying temperature (e.g. 60°C) is reached,
operation then being basically with alternating directions
of rotation or, by means of selection by the person op-
erating, it is determined whether operation is to be ex-
clusively in the forward direction of rotation or with alter-
nating directions of rotation.
[0003] As the main drying phase as a rule takes up
the major proportion of the drying time, there results in
the drying procedure a considerable period during which
the machine operates with alternating directions of ro-
tation. Long periods of reverse operation however in-
volve an increase in the drying time and of the frequency
of switching of the switch contacts, leading to a reduc-
tion in the life-expectancy of the drum washing drier.
[0004] The object of the invention is to provide a meth-
od of the type already mentioned in which the time spent
in reverse operation during the drying procedure is re-
duced to a minimum and thus the drying time of the dry-
ing procedure is shortened, and the life-expectancy of
the drum washing drier is increased.
[0005] This object is achieved according to the inven-
tion in that, during the main drying phase, operation is
switched over for a period from the forward direction of
rotation to alternating directions of rotation (reversing)
only when a predetermined maximum temperature is
reached, the period of time being predetermined or ter-
minated when a predetermined minimum temperature
is reached, and in that, in the final phase, operation is
with alternating directions of rotation, or in that, when
there is a condenser in the process air circuit, the tem-
perature differential is measured at the condenser, in
that, during the main drying phase, the drum and the
process air blower are switched over for a period from
the forward direction of rotation to alternating directions
of rotation when a maximum temperature differential is
reached, the alternating directions of rotation being ter-
minated when a predetermined minimum temperature
differential is reached, and in that, in the final phase, op-
eration is optionally in the forward direction of rotation

or with alternating directions of rotation.
[0006] In this method, operation during the main dry-
ing phase is substantially only in the forward direction.
The predetermined maximum temperature or tempera-
ture differential is only reached if the drum is improperly
loaded, which for example can be caused by overload-
ing or the introduction of a plurality of large towelling ar-
ticles. Proper loading according to DIN or IEC therefore
leads as a rule to no reverse operation during the main
drying phase, so that a frequency of switching of the
control contacts occurs only in exceptional cases.
[0007] The times for the start phase, the main drying
phase and the final phase, depending on the embodi-
ment, can be constantly predetermined or also adjusta-
ble.
[0008] If the temperature in the process air circuit is
measured, this is preferably effected after it has passed
through the drum, in the air duct of the process air circuit.
[0009] The invention will now be explained in more
detail with reference to embodiments given by way of
example and illustrated in the drawings, which show:

Fig. 1: a diagram of the drying procedure on the basis
of a temperature measurement in the process
air circuit, and

Fig.2: a diagram of the drying procedure on the basis
of a temperature differential at the condenser
of a process air circuit.

[0010] The diagram in Fig. 1 gives the temperature
curve of a drying procedure in dependence on the run-
ning time of the drum washing drier, the extended curve
showing the normal situation. As the operating state of
drum and process air blower, given under the diagram,
shows, no reversing takes place during the start and
main drying phases, i.e. drum and process air blower
are operated in the forward direction of rotation, i.e. the
direction of rotation with the increased air output can in-
crease the temperature during the main drying phase
and reach or exceed a predetermined maximum value.
Operation is then switched to reverse, in fact only for a
predetermined period, as Fig.1 shows, or this period
continues until, due to reverse operation, the tempera-
ture has dropped to a predetermined maximum value,
or falls below it. For the remaining time in the main drying
phase operation is switched back to the forward direc-
tion of rotation. In the final phase which, like the start
phase, is considerably shorter than the main drying
phase, operation is switched to reverse.
[0011] The diagram in Fig.2 shows the drying proce-
dure in which the temperature differential is detected at
the condenser of a process air circuit. During the main
drying phase, monitoring is undertaken to see whether
the temperature differential reaches or exceeds a pre-
determined maximum value. Then operation is switched
to reverse, until the temperature differential has again
dropped to a predetermined minimum value. Thereafter
operation continues in the forward direction with high air
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output. In the final phase operation is optionally in the
forward direction of rotation or in reverse with alternating
directions of rotation. In this respect reverse operation
can proceed with a strictly predetermined switching cy-
cle. The choice of operation in the final phase may be
effected by the person operating or by measurement of
a predetermined parameter which indicates the degree
of drying.

Claims

1. Method of drying articles of washing in a drum
washing drier, in which the articles of washing are
circulated by rotary movements of the drum, the
drum being driven in common with a process air
blower in the same or alternating directions of rota-
tion, and having heated process air flowing there-
through, the air output of the process air blower be-
ing increased in the forward direction of rotation and
being reduced in the reverse direction of rotation,
the drying procedure including three phases - start
phase, main drying phase and final phase - and the
temperature in the circuit of process air being de-
tected, and the process air blower and a drum being
permanently driven in the forward direction of rota-
tion during the start phase,
characterised in that,
during the main drying phase, operation is switched
over for a period from the forward direction of rota-
tion to alternating directions of rotation (reversing)
only when a predetermined maximum temperature
is reached, the period of time being predetermined
or terminated when a predetermined minimum tem-
perature is reached,
and in that, in the final phase, operation is with al-
ternating directions of rotation.

2. Method according to claim 1,
characterised in that,
when there is a condenser in the process air circuit,
the temperature differential is measured at the con-
denser, in that , during the main drying phase, the
drum and the process air blower are switched over
for a period from the forward direction of rotation to
alternating directions of rotation when a maximum
temperature differential is reached, the alternating
directions of rotation being terminated when a pre-
determined minimum temperature differential is
reached, and in that, in the final phase, operation
is optionally in the forward direction of rotation or
with alternating directions of rotation.

3. Method according to claim or 2,
characterised in that
the times for the start phase, the main drying phase
and the final phase are constant and predeter-
mined.

4. Method according to claim or 2,
characterised in that
the times for the start phase, the main drying phase
and the final phase are adjustable for the drying pro-
cedure.

5. Method according to one of claims 1, 3 or 4,
characterised in that
the temperature in the process air circuit is meas-
ured after the drum.

Patentansprüche

1. Verfahren zum Trocknen von Wäschestücken in ei-
nem Trommelwäschetrockner, in dem die Wäsche-
stücke durch drehende Bewegungen der Trommel
umgewälzt werden, wobei die Trommel gemeinsam
mit einem Prozessluftgebläse in derselben oder der
gegenläufigen Drehrichtung betrieben wird, eine er-
hitzte Prozessluft durch die Trommel strömt, der
Strom des am Ausgang des Prozessluftgebläses
austretenden Luft in Vorwärtsdrehrichtung erhöht
und in Gegendrehrichtung vermindert wird, der
Trocknungsvorgang drei Phasen aufweist, und
zwar eine Startphase, eine Haupttrocknungsphase
und eine Endphase, die Temperatur im Prozessluft-
Kreislauf festgestellt wird und das Prozessluftge-
bläse und eine Trommel während der Startphase in
der Vorwärtsdrehrichtung ständig betrieben wer-
den,
dadurch gekennzeichnet,
dass in der Haupttrocknungsphase der Betrieb für
einen Zeitabschnitt von der Vorwärtsdrehrichtung
auf wechselnde Drehrichtungen (Umkehrbetrieb)
nur dann umgeschaltet wird, wenn eine vorbe-
stimmte Maximaltemperatur erreicht worden ist,
wobei der Zeitabschnitt vorbestimmt ist oder dann
beendet wird, wenn eine vorbestimmte Minimaltem-
peratur erreicht worden ist, und dass in der Endpha-
se der Betrieb mit wechselnden Drehrichtungen er-
folgt.

2. Verfahren nach Anspruch 1,
dadurch gekennzeichnet,
dass beim Vorhandensein eines Kondensators im
Prozessluft-Kreislauf der Temperaturunterschied
am Kondensator gemessen wird, dass in der Haupt-
trocknungsphase die Trommel und das Prozessluft-
gebläse für einen Zeitabschnitt von der Vorwärts-
drehrichtung auf wechselnde Drehrichtungen um-
geschaltet werden, wenn ein Maximaltemperatur-
unterschied erreicht worden ist, wobei die wech-
selnden Drehrichtungen dann beendet werden,
wenn ein vorbestimmter Minimaltemperaturunter-
schied erreicht worden ist, und dass in der Endpha-
se der Betrieb wahlfrei entweder in Vorwärtsdreh-
richtung oder mit wechselnden Drehrichtungen er-
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folgt.

3. Verfahren nach Anspruch 1 oder 2,
dadurch gekennzeichnet,
dass die Zeitabschnitte für die Startphase, die
Haupttrocknungsphase und die Endphase konstant
und vorbestimmt sind.

4. Verfahren nach Anspruch 1 oder 2,
dadurch gekennzeichnet,
dass die Zeitabschnitte für die Startphase, die
Haupttrocknungsphase und die Endphase für das
Trocknungsverfahren einstellbar sind.

5. Verfahren nach einem der Ansprüche 1, 3 oder 4,
dadurch gekennzeichnet,
dass die Temperatur im Prozessluft-Kreislauf hinter
der Trommel gemessen wird.

Revendications

1. Procédé de séchage d'articles lavés dans un lave-
linge sécheur à tambour, dans lequel les articles la-
vés circulent lors des mouvements de rotation du
tambour, le tambour étant entraîné en commun
avec un ventilateur d'air de traitement dans le mê-
me sens de rotation ou dans des sens de rotation
qui alternent, et ayant de l'air de traitement chauffé
qui circule à l'intérieur, le débit d'air du ventilateur
d'air de traitement étant accru dans le sens de ro-
tation vers l'avant et étant réduit dans le sens de
rotation vers l'arrière, la procédure de séchage
comprenant trois phases, une phase de démarrage,
une phase principale de séchage et une phase fi-
nale, et la température du circuit d'air de traitement
est détectée, et le ventilateur d'air de traitement et
le tambour sont entraînés de façon permanente par
rotation vers l'avant au cours de la phase de démar-
rage,

caractérisé en ce que
au cours de la phase principale de séchage,

le fonctionnement est commuté pendant une certai-
ne période de la rotation dans le sens de rotation
vers l'avant à une rotation dans des sens qui alter-
nent (inversion) uniquement lorsqu'une températu-
re maximale prédéterminée est atteinte, la période
étant prédéterminée ou terminée lorsqu'une tempé-
rature minimale prédéterminée a été atteinte, et

dans la phase finale, le fonctionnement s'ef-
fectue avec des sens de rotation qui alternent.

2. Procédé selon la revendication 1,
caractérisé en ce que,
lorsque le circuit d'air de traitement comprend

un condenseur, la différence de température est
mesurée au niveau du condenseur, et en ce que,
pendant la phase principale de séchage, le tambour

et le ventilateur d'air de traitement sont commutés
pendant une certaine période de la rotation dans le
sens de rotation vers l'avant à une rotation dans des
sens qui alternent lorsqu'une différence maximale
de température est atteinte, la rotation dans des
sens qui alternent étant interrompue lorsqu'une dif-
férence minimale prédéterminée de température
est atteinte, et en ce que, dans la phase finale, le
fonctionnement est éventuellement dans le sens de
rotation vers l'avant ou dans des sens de rotation
qui alternent.

3. Procédé selon la revendication 1 ou 2,
caractérisé en ce que
les durées de la phase de démarrage, de la

phase principale de séchage et de la phase finale
sont constantes et prédéterminées.

4. Procédé selon la revendication 1 ou 2,
caractérisé en ce que
les durées de la phase de démarrage, de la

phase principale de séchage et de la phase finale
sont réglables pour la procédure de séchage.

5. Procédé selon l'une des revendications 1, 3 et 4,
caractérisé en ce que
la température du circuit d'air de traitement

est mesurée après le tambour.
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