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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentdisclosurerelatestoaclothestreat-
ing apparatus having a heat pump and an operation
method thereof, and more particularly, to a clothes treat-
ing apparatus having a heat pump and a heating unit and
a control method thereof.

2. Background of the Invention

[0002] In general, a clothes treating apparatus having
dry performance like a washing machine or a dryer is an
apparatus in which the laundry, in a state in which the
laundry has been completely washed and spin-dried, is
putinto a drum and hot wind is supplied to the interior of
the drum to evaporate moisture of the laundry to dry it.
[0003] In case of a dryer, for example, a drum is rotat-
ably installed within a body and receiving the laundry put
thereto, a driving motor for driving the drum, a blower
blowing air into the drum, and a heating unit for heating
air introduced to the interior of the drum. The heating unit
may use electrical resistance heat having a high temper-
ature generated by using electrical resistance or may use
combustion generated by burning gas.

[0004] Meanwhile, air released from the drum contains
moisture of the laundry within the drum, to become air of
high temperature and humidity. Here, dryers may be clas-
sified into a condensing type dryer (or circulating dryer)
and an exhaust-type dryer according to the way in which
air of high temperature and humidity is treated. In the
case of the condensing type dryer, air of high temperature
and humidity is circulated, rather than being discharged
to the outside, so as to be cooled to have a temperature
lower than a dew-point temperature, thus condensing
moisture included in the air of high temperature and hu-
midity. In the case of the exhaust-type dryer, air of high
temperature and humidity which has passed through the
drum is directly discharged to the outside.

[0005] In the case of the condensing type dryer, in or-
der to condense air discharged from the drum, air is
cooled to below a dew point, and before it is supplied
again to the drum, air is required to be heated through
the heating unit. In this case, as air is cooled during the
condensing process, loss of thermal energy of air is
caused, and in order to heat air to have a temperature
sufficient for drying, an extra heater, and the like, is re-
quired.

[0006] Also, in the case of the exhaust-type dryer, itis
required to discharge air of high temperature and humid-
ity to the outside, introduce ambient air having room tem-
perature, and heat the introduced ambient air to reach a
required temperature level through a heating unit. In par-
ticular, air of high temperature discharged to the outside
contains thermal energy transmitted by the heating unit,
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but since it is discharged to the outside, heat efficiency
is degraded.

[0007] Thus, recently, a clothes treating apparatus ca-
pable of enhancing energy efficiency by recovering en-
ergy required for generating hot air and energy dis-
charged to the outside, without being used has been pre-
sented. For example, a clothes treating apparatus having
aheatpumphasbeenintroduced. The heatpump, having
two heat exchangers, a compressor, and an expander,
recovers energy of exhaust hot air and reuse it to heat
air supplied to a drum, thus increasing energy efficiency.
[0008] In detail, the heat pump transmits thermal en-
ergy of air of high temperature and humidity introduced
from the drum through the evaporator to a refrigerant,
and transmits thermal energy of the refrigerant to air flow-
ing into the drum through the condenser, thereby gener-
ating hot air by using discarded energy. The use of heat
pump enhances energy efficiency in comparison to the
case in which drying is performed by using a heater.
[0009] US 2012/017466 A1 and US 2012/017465 A1
each describe a heat pump type clothes dryer having an
evaporator, a condenser, and a compressor. A temper-
ature or pressure sensor is located in the center of the
condenser and is coupled to a controller, which controls
an auxiliary heater.

[0010] WO 2012/134148 A2 describes a dryer having
a heat pump system including a first heat exchanger for
absorbing waste heat from air discharged out of a drum,
a compressor, and a second heat exchanger for heating
air introduced into the drum. A temperature sensor is
installed at an inlet side of the first heat exchanger, and
atemperature sensorisinstalled at an outlet side thereof.
A further temperature sensor is disposed at the outlet
side of the compressor. This dryer comprises further a
heater as an auxiliary heat source which can be selec-
tively turned on or off. When a temperature variation of
the refrigerant at the outlet side of the compressor after
driving the heater is smaller than a pre-set reference tem-
perature variation, the control unit of the dryer turns the
heater off.

[0011] DE 43 04 226 A1 describes a dryer having a
heat pump including an evaporator, a condenser and a
refrigerant pipe. A temperature sensor monitors a tem-
perature of a refrigerant flowing in the refrigerant pipe.
[0012] DE 102007 016076 A1 describesalaundrydry-
er having a heat pump including an evaporator, a com-
pressor, and a condenser. The dryer has a temperature
sensor for measuring a temperature of a refrigerant.

SUMMARY OF THE INVENTION

[0013] In this manner, when the heat pump and the
heating unit are provided together, hot air may be gen-
erated by using both the heat pump and the heating unit.
In particular, when both the heat pump and the heating
unit are used, air can be quickly heated, in comparison
to a case in which only the heat pump is actuated, short-
ening a drying time but increasing energy consumption
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to degrade energy efficiency. Also, when the heating unit
is operated together with the heat pump during a drying
process, a time for a refrigerant to reach evaporation
pressure in an evaporator of the heat pump is shortened,
increasing pressure of a compressor driving unit of the
heat pump.

[0014] Therefore, an aspect of the invention is to pro-
vide a clothes treating apparatus and a method for con-
trolling a clothes treating apparatus capable of increasing
energy efficiency when a heat pump and a heating unit
are operated together during a drying process and con-
trolling power of the heating unit on the basis of at least
one current physical parameter value of a heating medi-
um, such as a refrigerant, circulating in the heat pump.
[0015] Another aspect of the present invention is to
provide a clothes treating apparatus and a method for
controlling a clothes treating apparatus capable of pre-
venting damage to a heat pump when the heat pump and
a heating unit are operated together during a drying proc-
ess and controlling power of the heating unit on the basis
of atleastone current physical parameter value of a heat-
ing medium circulating in the heat pump.

[0016] To achieve these and other advantages and in
accordance with the purpose of this specification, as em-
bodied and broadly described herein, a clothes treating
apparatus and a method for controlling a clothes treating
apparatus according to the independent claims are pro-
vided.

[0017] The clothestreating apparatusincludes:adrum
for accommodating a dry target; a heat pump configured
to cool air transmitted from the drum and subsequently
heat the same; a heating unit configured to heat air trans-
mitted from the heat pump to the drum; a sensing unit
configured to sense at least one physical parameter val-
ue of a heating medium in the heat pump; and a control
unit configured to control the heating unit on the basis of
the physical parameter value of the heating medium.
[0018] Here,the heatpumpincludes a heating medium
that circulates; a compressor configured to compress the
heating medium; a condenser configured to heat air
transmitted to the drum; an expander configured to ex-
pand the heating medium; and an evaporator configured
to cool air transmitted from the drum.

[0019] The control of power of the heating unit may
include switching off the heating unit, so that only the
heat pump is operated. Preferably, the heating unit is
switched off under a condition of the heating medium
indicating that a stable state of heating has been reached.
Thus, the object of fast heating has been achieved and
a heating using only the heat pump may be sufficient. By
switching now off the heating unit, energy consumption
can be decreased.

[0020] Preferably, when a variation in the physical pa-
rameter value (e.g. temperature, pressure) is reduced
compared with an initial variation in the physical param-
eter value of the heating medium by more than a prede-
termined numerical value, the control unit is configured
to cut off power of the heating unit. That is, if (initial var-
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iation) - (current variation) > a, the heater is switched off.
Similarly, when a difference between a currently sensed
physical parameter value (variation) and a previously
sensed physical parameter value (variation) of the heat-
ing medium is less than a predetermined numerical value
a, the control unit may be configured to cut off power of
the heating unit. That s, if (current value) - (previous val-
ue) < b, and/or (previous variation) - (current variation)
< ¢, the heater is switched off.

[0021] The control unit may be configured to operate
the heating unit and the heat pump simultaneously or
only one thereof. During hot air supply to the drum, the
heating unit is preferably switched off, if a desired drum
temperature is reached. Thus, the control unit may be
configured to power off the heating unit, if the drum tem-
perature is equal to or higher than a predetermined value.
[0022] The sensing unit includes at least one temper-
ature sensing unit and may include at least one pressure
sensing unit for sensing the temperature, and preferably
pressure, of the heating medium in the heat pump. The
control unit controls the heating unit based on a temper-
ature of the heating medium, and preferably on a pres-
sure, of the heating medium.

[0023] A temperature sensing unit may be arranged in
afirst connection pipe in which the heating medium flows
from the compressor to the condenser. Here, the tem-
perature sensing unit may be installed to be adjacent to
the compressor to sense a temperature of the heating
medium discharged from the compressor.

[0024] The condenser may include a condenser heat-
ing medium pipe in which the heating medium flows. A
temperature sensing unit may be arranged in the con-
denser heating medium pipe. Preferably, the tempera-
ture sensing unit is provided in the halfway point of the
condenser heating medium pipe, i.e. in a middle portion
along the condensor heating medium pipe. Therefore a
temperature of the heating medium appropriately heat-
exchanged in the condenser may be sensed.

[0025] When a temperature of the heating medium is
equal to or higher than a predetermined numerical value,
the control unit may cut off power of the heating unit. By
these means, damage of the heat pump may be prevent-
ed.

[0026] Also, the temperature of the heating medium
may be used as a measure for the drum temperature.
Thus, when a current temperature of the heating medium
is equal to or higher than a predetermined numerical val-
ue, the control unit may cut off power of the heating unit.
Alternatively or additionally, when a temperature varia-
tion or increase of the heating medium for a predeter-
mined period of time is reduced from an initial tempera-
ture variation or increase of the heating medium by more
than a predetermined numerical value, the control unit
may cut off power of the heating unit. Generally, the term
temperature variation may refer to a temperature aver-
age between two points in time, i.e. the difference of the
temperatures sensed at these two time points divided by
the time interval there between, or a gradient, i.e. slope,
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of the temperature curve (temperature vs. time). Like-
wise, if the slope of the temperature curve (temperature
vs. time) at a certain time point flattens below a prede-
termined value or if a difference between the current
slope (variation) and the previous slope (variation) is less
than a predetermined value, the heating unit may be
switched off. In this situation, the heating operation has
reached a stable state, in which the temperature of the
heating medium remains nearly constant. Therefore, the
additional heating by the heating unit used for increased
heating rate is not necessary any longer. By these
means, the heat efficiency of the laundry treatment ap-
paratus can be optimized.

[0027] Inthe embodiment with the sensing unit includ-
ing a pressure sensing unit, a pressure sensing unit may
be arranged in at least one of a first connection pipe in
which the heating medium flows from the compressor to
the condenser, a condenser heating medium pipe in
which the heating medium flows in the condenser, and
a second connection pipe in which the heating medium
flows from the condenser to the expander.

[0028] When pressure of the heating medium is equal
to or greater than a predetermined numeral value, the
control unit may cut off power of the heating unit.. By
these means, damage of the heat pump may be prevent-
ed.

[0029] Also, the pressure of the heating medium may
be used as a measure for the drum temperature. Thus,
when a current pressure of the heating medium is equal
to or higher than a predetermined numerical value, the
control unit may cut off power of the heating unit. Alter-
natively or additionally, when a pressure variation or in-
crease of the heating medium for a predetermined period
of time is reduced from an initial pressure variation or
increase of the heating medium by more than a prede-
termined numerical value, the control unit may cut off
power of the heating unit. Likewise, if the slope of the
temperature curve (temperature vs. time) flattens below
a predetermined value or if a difference between the cur-
rent slope and a previous slope is less than a predeter-
mined value, the heating unit may be switched off. In this
situation, the heating operation has reached a stable
state, in which the pressure of the heating medium re-
mains nearly constant. Therefore, the additional heating
by the heating unit used for increased heating rate is not
necessary any longer. By these means, the heat efficien-
cy of the laundry treatment apparatus can be optimized.
[0030] The initial temperature variation and/or previ-
ous pressure variation may refer to a respective initial
variation measured after powering up the heat pump, e.g.
after a predetermined time t1. This value may be stored
in a memory. Alternatively or additionally, the previous
temperature variation and/or previous pressure variation
may refer to the respective value measured before a cur-
rent temperature variation and/or current pressure vari-
ation. Thus, the temperature variation and/or pressure
variation may be determined repeatedly, and a difference
between two subsequent temperature variations and/or
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pressure variations may be used for comparison with a
predetermined value. If this difference is lower than the
predetermined value, the heating unit may be switched
off.

[0031] To achieve these and other advantages and in
accordance with the purpose of this specification, as em-
bodied and broadly described herein, a method for con-
trolling a clothes treating apparatus having a heat pump
and a heating unit, includes: a hot air supplying operation
of supplying hot air to a drum by applying power to a heat
pump and a heating unit; a sensing operation of sensing
at least one physical parameter value of a heating me-
dium that circulates in the heat pump; and a heating unit
control operation of controlling power of the heating unit
on the basis of the physical parameter value of the heat-
ing medium. The method may be used by a control unit
in a clothes treating apparatus according to any one of
the above described embodiments. Preferably, during at
least a part of the hot air supplying operation, the heat
pump and the heating unit are operated simultaneously.
[0032] The physical parameter value of a heating me-
dium comprises a temperature, and preferably further a
pressure, of the heating medium.

[0033] In the heating unit control operation, when a
temperature and/or a pressure of the heating medium is
equal to or greater than a respective predetermined nu-
merical value, heating unit may be switched off. Alterna-
tively or additionally, in the heating unit control operation,
when atemperature variation and/or a pressure variation
of the heating medium is reduced from a previous tem-
perature variation and/or pressure variation of the heat-
ing medium by more than a predetermined numerical val-
ue, power of the heating unit may be cut off.

[0034] Here, a temperature of the heating medium
comprises at least a temperature of the heating medium
discharged from a compressor of the heat pump and may
comprise a temperature of the heating medium that flows
within a condenser of the heat pump.

[0035] Likewise, a pressure of the heating medium
may comprise at least one of a pressure of the heating
medium that flows from the compressor of the heat pump
to the condenser of the heat pump, a pressure of the
heating medium that flows within the condenser, and a
pressure of the heating medium that flows from the con-
denser of the heat pump to an expander of the heat pump
According to an embodiment of the present invention,
the laundry can be quickly dried by actuating both the
heat pump and the heating unit simultaneously and/or
alternately, and since the heating unit is controlled on the
basis of a value of one or more physical parameters
and/or on the basis of a change of one or more physical
parameters, i.e. in material properties of a heating me-
dium, energy efficiency can be enhanced.

[0036] Also, according to an embodiment of the
presentinvention, since the heatingmedium is prevented
from being overheated by controlling the heating unit ac-
cording to the physical properties of the heating medium
and/or a change thereof, durability of the heat pump can
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be enhanced.

[0037] In addition, according to an embodiment of the
present invention, since a point in time at which power
of the heating unit is to be controlled may be determined
based on pressure and/or temperature of the heating me-
dium, an ON/OFF operation of the heating unit can be
precisely controlled.

[0038] Further scope of applicability of the present ap-
plication will become more apparent from the detailed
description given hereinafter. However, it should be un-
derstood that the detailed description and specific exam-
ples, while indicating preferred embodiments of the in-
vention, are given by way of illustration only, since various
changes and modifications will become apparentto those
skilled in the art from the detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation, illustrate exemplary embodiments and together
with the description serve to explain the principles of the
invention.

[0040] In the drawings:

FIG. 1is a perspective view schematically illustrating
an internal structure of a clothes treating apparatus
according to an embodiment of the present inven-
tion;

FIG. 2 is a view schematically illustrating a configu-
ration ofaheatpump and a sensing unit of the clothes
treating apparatus illustrated in FIG. 1;

FIG. 3 is a block diagram schematically illustrating
a configuration for controlling a heating unit of the
clothes treating apparatus illustrated in FIG. 2;
FIG. 4 is a flow diagram illustrating a process of con-
trolling the heating unit according to a temperature
by a control unit of the clothes treating apparatus
illustrated in FIG. 3.

FIG. 5 is a flow chart illustrating a process of con-
trolling the heating unit according to a temperature
by the control unit illustrated in FIG. 3 according to
another embodiment of the present invention;

FIG. 6is aview schematicallyillustrating a heat pump
and a sensing unitaccording to another embodiment
of the present invention;

FIG. 7 is a view illustrating a configuration of tem-
perature sensing unit installed in a condenser illus-
trated in FIG. 6;

FIG. 8 is a flow chart illustrating a process of con-
trolling the heating unit according to a temperature
by a control unit illustrated in FIG. 6;

FIG. 9is aview schematicallyillustrating a heat pump
and a sensing unitaccording to another embodiment
of the present invention;

FIG. 10 is a view schematically illustrating a heat
pump and a sensing unit according to another em-
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bodiment of the present invention;

FIG. 11 is a view schematically illustrating a heat
pump and a sensing unit according to another em-
bodiment of the present invention;

FIG. 12 is a block diagram schematically illustrating
a configuration for controlling a heating unit of the
embodiment illustrated in FIGS. 9 to 11;

FIG. 13 is a flow chart illustrating a process for con-
trolling a heating unit according to pressure by a con-
trol unit illustrated in FIG. 12.

FIG. 14 is a flow chart illustrating a method for con-
trolling a clothes treating apparatus according to an
embodiment of the present invention; and

FIG. 15 is a flow chart illustrating a method for con-
trolling a clothes treating apparatus according to an-
other embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0041] Hereinafter, embodiments will be described in
detail with reference to the accompanying drawings such
that they can be easily practiced by those skilled in the
art to which the present invention pertains. In describing
the present invention, if a detailed explanation for a re-
lated known function or construction is considered to un-
necessarily divert the gist of the present invention, such
explanation will be omitted but would be understood by
those skilled in the art.

[0042] FIG. 1is a perspective view schematically illus-
trating an internal structure of a clothes treating appara-
tus according to an embodiment of the present invention.
FIG. 2 is a view schematically illustrating a configuration
of a heat pump and a sensing unit of the clothes treating
apparatus illustrated in FIG. 1. FIG. 3 is a block diagram
schematically illustrating a configuration for controlling a
heating unit of the clothes treating apparatus illustrated
in FIG. 2. FIG. 4 is a flow diagram illustrating a process
of controlling the heating unit according to a temperature
by a control unit of the clothes treating apparatus illus-
trated in FIG. 3.

[0043] The embodiment of the present invention illus-
trated in FIGS. 1 through 4 is applied to a dryer, but the
present invention is not limited only to a dryer and may
also be applicable to a certain clothes treating apparatus
for drying the laundry by supplying hot air into a drum,
e.g., a washing machine having a dry function, and the
like.

[0044] Hereinafter, a clothes treating apparatus ac-
cording to an embodiment of the present invention will
be described in detail with reference to FIGS. 1 through
4. The clothes treating apparatus according to an em-
bodiment of the present invention includes a body 100
forming the exterior and a drum 110 rotatably installed
within the body 100. The drum is rotatably supported by
a supporter (not shown) in front and rear sides.

[0045] The body 100 includes a door for opening and
closing one side of the drum 110 to allow a drying target
(or a drying object) to be put into the drum 110. Also, the
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body 100 may include a display unit displaying informa-
tion such as a drying process mode, a drying progress
degree, real-time energy efficiency, and the like, when a
drying process is performed.

[0046] An intake duct 120 forming part of a flow path
for transmitting air to the interior of the drum 110 is in-
stalled at a lower portion of the drum 110. An end portion
of the intake duct 120 is connected to an end portion of
a back duct 122. The back duct 122 extends in a vertical
direction of the body 100 between the intake duct 120
and the drum 110to supply air, which has passed through
the intake duct 120, to the interior of the drum 110. Thus,
a flow path transmitting air to the drum 110 is formed by
the intake duct 120 and the back duct 122.

[0047] Air supplied through the flow path is introduced
from the outside into the body 100 through an intake port
(not shown), e.g. formed in a rear surface or at a lower
portion of the body 100, and transferred to the intake duct
120. In order to induce an air movement, an intake fan
185 may be installed in an end portion of the intake duct
120. Namely, according to rotation of the intake fan 185,
air staying within the body 100 is introduced to the intake
duct 120, and accordingly, pressure within the body 100
is lowered to allow ambient air to be introduced into the
body 100 through the intake port.

[0048] Here, it is not necessary to introduce air within
the body 100, and an example in which air outside of the
body 100 is introduced may also be considered.

[0049] Meanwhile, a condenser 130 is installed in front
of the fan (i.e., in an upper stream side on the basis of
an air flow path). The condenser 130, together with an
evaporator 135, a compressor 150, and an expander 160
as described hereinafter, constitutes a heat pump. Also,
the heat pump includes a heating medium circulating
within the heat pump. The heating medium is com-
pressed by the compressor 150 and subsequently sup-
plied to the condenser 130 through a first connection pipe
191 connecting the compressor 150 and the condenser
130. The heating medium emits heat in the condenser
130 and is subsequently supplied to the expander 160
through a second connection pipe 192 connecting the
condenser 130 and the expander 160. The heating me-
dium expanded by the expander 160 is supplied to an
evaporator 135 through a third connection pipe 193 con-
necting the expander 160 and the evaporator 135. The
heating medium absorbs heat in the evaporator 135 and
is subsequently supplied to the compressor 150 through
a fourth connection pipe 194 connecting the evaporator
135 and the compressor 150. In this manner, the heating
medium circulates in the heat pump. In the present dis-
closure, a heating medium acts as a refrigerant in the
evaporator 135, so a heating medium will be referred to
as a refrigerant.

[0050] In the condenser 130, a single refrigerant pipe
134 as a condenser heating medium pipe is disposed in
a winding or meandering manner, and a plurality of heat
dissipation fins 132 are installed perpendicular to the
plane of the air flow path in the refrigerant pipe 134.
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Namely, the refrigerant pipe 134 penetrates through the
heat dissipation fins 132 disposed in piles (or in layers)
at predetermined intervals therebetween. One end of the
refrigerant pipe 134 is connected to the foregoing first
connection pipe 191 to receive a compressed refrigerant
from the compressor 150, and the other end of the re-
frigerant pipe 134 is connected to the second connection
pipe 192 to supply a refrigerant to the expander 160.
Meanwhile, since the intake fan 185 is positioned down-
stream of the condenser 130 in the air flow path, airdrawn
in by the intake fan 184 is heat-exchanged with the re-
frigerant, while passing through the heat dissipation fins
132 of the condenser 130, and thus, air having an in-
creased temperature is introduced to the interior of the
drum 110. Here, a linear expansion valve whose opening
degree is controlled by an electrical signal may be used
as the expander 160.

[0051] A heating unitincluding a heater 170 is installed
within the back duct 122 in order to additionally heated
airin a case in which air is not sufficiently or quickly heat-
ed using only the condenser 130. Of course, the heater
170 may also be installed in the intake duct 120. Air heat-
ed while passing through the condenser 130 and the
heater 170 is introduced as hot air having a high temper-
ature to the interior of the drum 110 and subsequently
dry a drying target accommodated within the drum 110.
[0052] Thereafter, the hot air is transmitted to an ex-
haust duct 140 by an exhaust fan 180, heat-exchanged
with a refrigerant having a low temperature passing
through the interior of the evaporator 135 disposed in an
end portion of the exhaust duct 140, and subsequently
discharged to the outside of the body 100. Through the
heat-exchanging process, the air is discharged to the out-
side in a state in which it has a lower temperature and
humidity. At this time, a portion of thermal energy of the
air discharged from the drum 110, passing through the
evaporator 135, is transmitted to the refrigerant, and the
thermal energy is used to heat air again in the condenser
130. Thus, since thermal energy, which is discarded in
the related art, is collected and recycled to generate hot
air, energy consumption can be reduced. Also, in a case
in which quick drying is required, the heater 170, as an
additional heating unit, may be operated, whereby drying
can be performed flexibly.

[0053] Here, when the heater 170 is operated together
with the heat pump, energy efficiency is degraded, in
comparison to the case in which drying is performed by
actuating only the heat pump. Also, when the heater 170
is continuously turned on during the drying operation, a
time for the refrigerator to reach evaporation pressure in
the evaporator 135 is reduced, which may lay a burden
on a driving unit of the compressor 150. Thus, in the
present embodiment, a sensing unit for sensing a current
value of at least one physical parameter of a refrigerant
used as a heating medium circulating in the heat pump
and a control unit for controlling power of the heater 170
on the basis of the current value of the physical parameter
of the refrigerant are further provided. The current phys-
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ical parameter values of a refrigerant refer to qualities
based on which a physical state such as a temperature
or pressure of the refrigerant can be determined.
[0054] In detail, in an embodiment of the present in-
vention, the sensing unit includes a unit for sensing a
temperature of a refrigerant, which includes a tempera-
ture sensor 137. The temperature sensor 137 may meas-
ure a temperature of the refrigerant discharged from the
compressor 150. The temperature sensor 137 may be
attached to the first connection pipe 191, such that it is
adjacent to the compressor 150. A temperature of the
refrigerant discharged from the compressor 150 can be
inferred by measuring a temperature of a surface of the
firstconnection pipe 191 adjacent to the compressor 150,
so the temperature sensor 137 is simply attached to the
surface of the first connection pipe 191 to sense a tem-
perature of the refrigerant.

[0055] The control unit 200 may be electrically con-
nected to the temperature sensor 137 and the heater
170, respectively, as described above, to control power
of the heater 170 on the basis of the sensed temperature
of the refrigerant. In detail, a method for controlling power
of the heater 170 as a heating unit on the basis of a
temperature of a refrigerant by the control unit 200 will
be described with reference to FIG. 4.

[0056] First, in a temperature sensing operation S110,
a temperature of the refrigerant is sensed by the temper-
ature sensor 137. The sensed temperature of the refrig-
erant may be a temperature of the refrigerant when it is
discharged from the compressor 150. The measure-
ments of the temperature of the refrigerant may be started
at a time when the compressor 150 is operated first, and
subsequently input as a TCO to the control unit 200. In a
temperature comparison operation (S120), the control
unit 200 determines whether the current temperature
TCO of the refrigerant discharged from the compressor
is equal to or higher than a predetermined temperature
value, e.g., 90°C. When the TCO is lower than 90°C, the
process is returned to the temperature sensing operation
(S110) and a temperature of the refrigerant discharged
from the compressor sensed by the temperature sensor
137 is continuously input as a TC0O. Meanwhile, when the
temperature of the refrigerant discharged from the com-
pressor is equal to or higher than 90°C, power of the
heater 170 is cut off by the control unit 200 in a heating
unit control operation (S130). However, a reference tem-
perature value as a comparison target in the temperature
comparison operation (S120) may be changed, e.g. ac-
cording to a type of a refrigerant. Namely, the tempera-
ture of the refrigerant discharged from the compressor,
at which power of the heater 170 is to be cut off, may be
changed according to a type of a refrigerant.

[0057] With the foregoing configuration, the tempera-
ture sensor 137 is simply attached to the surface of the
first connection pipe 191, simplifying assembly. Also,
when the refrigerant is discharged from the compressor
150, it has the highest energy state. Thus, power of the
heater 170 may be cut off based on a temperature of the
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refrigerant when the energy thereof has the highest level,
whereby the heater 170 is effectively prevented from be-
ing actuated more than necessary, and through this
method, overall energy efficiency can be enhanced.
[0058] However, the temperature sensor 137 may be
attached to a middle portion of the first connection pipe
191 or to a portion of the first connection pipe 191 adja-
cent to the condenser 130, as necessary, such as for the
reason of design, space or the like. Also, a temperature
value of the refrigerant as a reference for cutting off power
of the heater 170 by the control unit 200 may be changed
according to a type of the refrigerant, a position in which
the temperature sensor 137 is attached, a revolution per
minute (RPM) of the compressor 150, and the like.
[0059] FIG. 5 is a flow chart illustrating a process of
controlling the heating unit according to a temperature
by the control unit illustrated in FIG. 3 according to an-
other embodiment of the present invention. A method for
controlling the heating unit according to a temperature
by the control unit according to another embodiment of
the present invention will be described in detail.

[0060] The control unit 200 according to another em-
bodiment of the presentinvention may be electrically con-
nected to the temperature sensor 137 and the heater
170, respectively. The control unit 200 controls power of
the heater 170 as a heating unit by calculating a differ-
ence between temperature variations or pressure varia-
tions of the refrigerant sensed respectively by a temper-
ature sensor 137 or a pressure sensor 139. In detail, a
method for controlling power of the heater 170 as a heat-
ing unit by the control unit 200 on the basis of a difference
between temperatures or on the basis of a difference
between pressures of the refrigerant is provided. One
embodiment for this method using temperature differenc-
es will be described in detail with reference to FIG. 5.
However, it is pointed out that instead of temperature
differences, also pressure differences can be used in this
embodiment.

[0061] First, in sensing operations (S210 to S240), a
temperature of the refrigerant is sensed several times at
different time points by the temperature sensor 137, e.g.
asillustrated in FIG. 2. Here, the temperature sensor 137
senses temperatures of the refrigerant discharged from
the compressor 150 . Of course, also other positions of
the temperature sensor 137 are possible, e.g. as shown
in Figs. 6 and 7 (described below).

[0062] In detail, in the first sensing operation (S210),
a temperature of the refrigerant at a first point in time is
sensed by the temperature sensor 137. The first point in
time may refer to a time when t1 seconds, e.g., 30 sec-
onds has elapsed since the compressor 150 was oper-
ated.

[0063] Inthe second sensing operation (S220), a tem-
perature of the refrigerant at a second point in time is
sensed by the temperature sensor 137. The second point
in time refers to a time when t2 seconds (e.g., 130 sec-
onds) has lapsed since the compressor 150 was operat-
ed. Here, the second point in time may be a point in time
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when a predetermined time (At) has lapsed after the first
point. Specifically, t2 seconds may be defined as the sum
of t1 seconds and the predetermined time (At).

[0064] In the third sensing operation (S230), a temper-
ature of the refrigerant at a third point in time is sensed
by the temperature sensor 137. The third point in time
may be a point in time when t3 seconds has lapsed after
the compressor 150 was operated.

[0065] In the fourth sensing operation (S240), a tem-
perature of the refrigerant at a fourth point in time may
be sensed. The fourth point in time may be defined as a
point in time when t4 seconds has lapsed after the com-
pressor 150 was operated. Here, the fourth pointin time
may be defined as any point in time after the t2 seconds.
Also, the third point in time may be defined to be a point
in time by the predetermined time (At) ahead of the fourth
point in time. Thus, when t1 seconds is e.g. 30 seconds
and At is e.g. 100 seconds, t2 seconds is 130 seconds.
And t3 seconds may be any point in time after 130 sec-
onds, and t4 seconds is At after t3 seconds, e.g. 100
seconds later than t3.

[0066] The control unit may input the temperature of
the refrigerant when t1 seconds have lapsed after the
compressor 150 was operated, as TC1, and inputs the
temperature of the refrigerant when t2 seconds have
lapsed after the compressor 150 was operated, as TC2.
Also, the control unit 200 may input the temperature of
the refrigerant when t3 seconds have lapsed after the
compressor 150 was operated, as TC3, and inputs the
temperature of the refrigerant when t4 seconds have
lapsed after the compressor 150 was operated, as TC4.
[0067] However, in the sensing operation (S210 to
S240), the temperature sensor 137 may also continuous-
ly sense the temperature of the refrigerant discharged
from the compressor, starting from when the compressor
150 is operated, and the control unit 200 may input the
temperatures of the refrigerant corresponding to a first
to nth points in time, as TC1 to TCn (n being an integer
>=4),

[0068] Inthe comparison operation (S250), the control
unit 200 may calculate a temperature variation during the
predetermined time Aton the basis of the previously input
TC1 to TC4 as expressed by Equation 1 below, and com-
pare the same with a predetermined value. After receiv-
ing TC1 and TC2, the control unit may determine an initial
temperature variation, i.e. by calculating the slope (TC2-
TC1)/(t2-t1). The value of the initial temperature variation
may be stored in order to be used for comparison with a
current temperature variation. Namely, the control unit
200 may calculate the initial temperature variation for At
(100 seconds) from the first point in time to the second
point in time and an average temperature variation for At
(100 seconds) from the third point in time to the fourth
point in time are calculated, respectively. Thereafter, a
difference value between the temperature variation from
the first point in time to the second point in time and the
temperature variation from the third point in time to the
fourth point in time. Thereafter, the control unit 200 de-
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termines whether the difference value between the tem-
perature variations is equal to or greater than a prede-
termined value, e.g. 0.05°C/sec.

[Equation 1]

(TC 2 -TC1) (TC 4~ TC 3)

At At

[0069] In step S250, the value calculated by Equation
1 is compared with a predetermined value. When the
value calculated by Equation 1 is less than the predeter-
mined value, e.g.,0.05°C/sec, the control unit 200 returns
to the third sensing operation (S230). Here, the control
unit 200 inputs a refrigerant temperature at a pointintime
100 seconds (At) earlier from a current point in time, as
TC3. In the fourth sensing operation (S240), the temper-
ature sensor 137 senses a temperature of the refrigerant
discharged from the compressor at the current point in
time, and the control unit 200 inputs the temperature of
the refrigerant at the current point in time, as TC4, and
repeatedly performs the comparison operation (S250)
again based on the initial temperature variation stored in
the memory. In the comparison operation (S250), when
the value calculated by Equation 1 is equal to or greater
than e.g. 0.05°C/sec, power of the heater 170 is cut off
in the heating unit control operation (S260). Instead of
the initial temperature (pressure) variation, a value of the
previous temperature (pressure) variation that was
measured prior to the currenttemperature (pressure) var-
iation may be used in the comparison operation (S250).
In this case, also Equation 1 may be used, with TC2-TC1
referring to the previous temperature variation measured
prior to the current temperature variation. If the compar-
ison result of Equation 1 is less than a predetermined
value, the heater is controlled to be switched off in the
heating unit control operation (S260).

[0070] However, apredetermined value as areference
for determining whether to cut off power of the heater
170 by the control unit 200 may be changed according
to a type of a refrigerant, and the like.

[0071] According to the foregoing configuration, on the
basis of the temperature variation of the refrigerant for
the predetermined time (At), when a current temperature
variation (i.e., the temperature variation from the third
point of time to the fourth point in time) is significantly
reduced in comparison to the previous temperature var-
iation (i.e., the temperature variation from the first point
in time to the second point in time), it means that a tem-
perature increase rate of air heated by the heater 170 is
lowered in comparison to the previous time, and at this
time, power of the heater 170 is cut off, enhancing energy
efficiency. Also, although a temperature or pressure of
the refrigerant may be changed according to the RPM of
the compressor 150, a temperature or pressure variation
of the refrigerant is not affected by the RPM of the com-
pressor 150. Thus, a point in time at which power of the



15 EP 2 722 432 B1 16

heater 170 is to be cut off can be more accurately deter-
mined.

[0072] FIG. 6is aview schematically illustrating a heat
pump and a sensing unit according to another embodi-
ment of the present invention. FIG. 7 is a view illustrating
a configuration of temperature sensing unit installed in a
condenser illustrated in FIG. 6. FIG. 8 is a flow chart
illustrating a process of controlling the heating unit ac-
cording to a temperature by a control unit illustrated in
FIG. 6. The clothes treating apparatus having a heat
pump according to another embodiment of the present
invention will be described in detail with reference to
FIGS. 1 through 8.

[0073] The clothes treating apparatus having a heat
pump according to another embodiment of the present
invention has a heat pump and a heating unit, and here,
configurations of the heat pump and the heating unit are
the same as those described above, so a detailed de-
scription thereof will be omitted.

[0074] The sensing unit includes the temperature sen-
sor 137 as a means for sensing a temperature of a re-
frigerant. The temperature sensor 137 measures a tem-
perature of a refrigerant flowing in the refrigerant pipe
134 of the condenser 130. As illustrated in FIGS. 6 and
7, the temperature sensor 137 is attached to a portion
bent to have a U-like shape formed in the halfway point
of the refrigerant pipe 134. Here, FIG. 6 is a plan view
illustrating the heat pump of the clothes treating appara-
tus viewed from the top according to anotherembodiment
of the present invention, and FIG. 7 is a side view illus-
trating a cross-sectional arrangement of the refrigerant
pipe 134 when the condenser 130 illustrated in FIG. 6 is
viewed from the side. A temperature of a refrigerant may
be inferred by measuring a surface temperature of the
refrigerant pipe 1334, so a temperature of a refrigerant
is sensed by simply attaching the temperature sensor
137 to the surface of the refrigerant pipe 134.

[0075] According to the foregoing configuration, since
the temperature sensor 137 is preferably attached to a
portion positioned outside of stacked heat dissipation
pins 132, rather than to a portion positioned between the
heat dissipation pins 132 of the refrigerant pipe 134, it
can accurately sense a temperature of the refrigerant
without being affected by air heat-changed while flowing
between the heat dissipation fins 132.

[0076] Asillustratedin FIG. 3, the control unit 200 may
be electrically connected to the temperature sensor 137
and the heater 170, respectively, to control power of the
heater 170 on the basis of atemperature of the refrigerant
sensed by the temperature sensor 137. In detail, a meth-
od for controlling power of the heater 170 as a heating
unit on the basis of a temperature of a refrigerant by the
control unit 200 will be described with reference to FIG. 8.
[0077] First, in a temperature sensing operation
(8310), the temperature sensor 137 senses a tempera-
ture of a refrigerant in the condenser 130 when the com-
pressor 150 is actuated. The sensed temperature TCC
of the refrigerant is a temperature of the refrigerant flow-
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ing in the refrigerant pipe 134 of the condenser 130, and
inthis case, since the temperature sensor 137 is attached
to a middle portion of the refrigerant pipe 134, a temper-
ature of the refrigerant heat-exchanged with air drawn in
to the drum to a degree is sensed. The temperature of
the refrigerant in the condenser 130 is inputas a TCC to
the control unit 200.

[0078] Inatemperature comparison operation (S320),
the control unit 200 determines whether the temperature
(TCC) of the refrigerant of the condenser 130 is equal to
or higher than a predetermined temperature value, e.g.,
80°C. When the temperature TCC is lower than 80°C,
the process is returned to the temperature sensing op-
eration (S310) and a temperature of the refrigerant is
continuously sensed by the temperature sensor 137. The
sensed temperature of the refrigerant is input as TCC to
the control unit 200. When the temperature TCC of the
refrigerant is equal to or higher than 80°C, power of the
heater 170 as a heating unit is cut off by the control unit
200 in a heating unit control operation (S330). However,
the temperature of the refrigerant used as a reference
temperature for determining whether to cut off power of
the heater 170, may be changed according to a type of
the refrigerant.

[0079] According to the foregoing configuration, since
the temperature sensor 137 is simply attached to the sur-
face of the refrigerant pipe 134 protruded in a U-like
shape in the condenser 130, the assembly process can
be simplified. Also, according to the foregoing configu-
ration, since the temperature sensor 137 is attached to
amiddle portion of the refrigerant pipe 134, atemperature
of the refrigerant appropriately heat-exchanged in the
condenser 130 may be sensed, and when the tempera-
ture TCC of the refrigerant is equal to or higher than a
predetermined temperature, there is no need to re-heat
air with the heater 170 and the power of the heater 170
is cut off to thus prevent the heater 170 from being un-
necessarily actuated, enhancing energy efficiency.
[0080] However, an attachment position of the temper-
ature sensor 137 to the refrigerant pipe 134 may be
changed as necessary, for example, for the reason of a
design, space or the like. Also, the temperature value
used as a reference for determining whether to cut off
power of the heater 170 by the control unit 200 may be
changed according to a type of the refrigerant, the at-
tachment position of the temperature sensor 137, and
the like.

[0081] FIGS. 9to 11 are views schematically illustrat-
ing a heat pump and a sensing unit according to another
embodiment of the present invention. FIG. 12 is a block
diagram schematically illustrating a configuration for con-
trolling a heating unit of the embodiment illustrated in
FIGS.9to 11. FIG. 13is aflow chart illustrating a process
for controlling a heating unit according to pressure by a
control unit illustrated in FIG. 12. The clothes treating
apparatus having a heat pump according to another em-
bodiment of the present invention will be described in
detail with reference to FIGS. 1 through 13.
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[0082] The clothes treating apparatus having a heat
pump according to another embodiment of the present
invention has a heat pump and a heating unit, and here,
configurations of the heat pump and the heating unit are
the same as those described above, so a detailed de-
scription thereof will be omitted.

[0083] The sensing unit includes a pressure sensor
139 as a means for sensing pressure of a refrigerant.
Here, the pressure sensor 139 measures pressure of a
refrigerant in a high pressure state. For example, as il-
lustrated in FIG. 9, the pressure sensor 139 may be in-
stalled in the first connection pipe 191 supplying a refrig-
erant discharged from the compressor 150 to the con-
denser 130. In this case, the pressure sensor 139 may
be installed on the first connection pipe 191 such that it
is adjacent to the compressor 150 to measure pressure
of the refrigerant discharged from the compressor 150.
Alternatively or additionally, as illustrated in FIG. 10, the
pressure sensor 139 may be installed in the refrigerant
pipe 134 provided in the condenser 130 to measure pres-
sure of the refrigerant in the condenser 130. Alternatively
or additionally, as illustrated in FIG. 11, the pressure sen-
sor 139 may be installed in the second connection pipe
192 supplying the refrigerant discharged from the con-
denser 130 to the expander 160 to measure pressure of
the refrigerant before being introduced to the expander
160.

[0084] As illustrated in FIG. 12, the control unit 200’
may be electrically connected to the foregoing pressure
sensor 139 and the heater 170, respectively, to control
power of the heater 170 on the basis of the pressure of
the refrigerant sensed by the pressure sensor 139. A
method for controlling power of the heater 170 as a heat-
ing unit on the basis of pressure of a refrigerant by the
control unit 200’ will be described with reference to FIG.
12.

[0085] First, in a pressure sensing operation (S410),
the pressure sensor 139 senses pressure of arefrigerant.
The sensed pressure of the refrigerant is measured when
the refrigerantisin a high pressure state in the heat pump,
and is sensed at one of the first connection pipe 191, the
refrigerant pipe 134, and the second connection pipe
192. Pressure of the refrigerant is measured when the
compressor 150 operates, and subsequently input as Pd
to the control unit 200°. A unit of pressure is bar.

[0086] Ina pressure comparison operation (S420), the
control unit 200’ determines whether the pressure Pd of
the refrigerant is equal to or higher than a predetermined
pressure value, e.g., 28 bar. When the pressure Pd of
the refrigerant is lower than 28 bar, the process is re-
turned to the pressure sensing operation (S410) and
pressure of the refrigerant sensed by the pressure sensor
139 is input as Pd. Meanwhile, when the pressure Pd of
the refrigerant is equal to or higher than 28 bar, power
of the heater 170 is cut off by the control unit 200’ in a
heating unit control operation (S430). However, the pre-
determined pressure value used as a reference for de-
termining whether to cut off power of the heater 170, in
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other words, when to cut off power of the heater 170,
may be changed according to a type of a refrigerant.
[0087] According to the foregoing configuration, since
pressure of the refrigerant is directly measured, power
of the heater 170 is cut off before the pressure reaches
to a level at which the driving unit of the compressor 150,
and the like, is overloaded, and thus, durability of the
compressor 150 can be enhanced and energy efficiency
can be increased.

[0088] FIG. 14 is a flow chart illustrating a method for
controlling a clothes treating apparatus according to an
embodiment of the present invention. The method for
controlling a clothes treating apparatus having a heat
pump according to an embodiment of the present inven-
tion will be described in detail with reference to FIGS. 1
to 9 and 14.

[0089] The clothes treating apparatus having a heat
pump according to an embodiment of the present inven-
tion may perform a general drying process by actuating
only a heat pump or may perform a speed drying process
by actuating both the heat pump and the heater 170. FIG.
14 is a flow chart illustrating a method for controlling the
heater 170 as a heating unit during the speed drying proc-
ess.

[0090] First, when the speed drying process is select-
ed, power is applied to the heat pump in a power applying
operation (S10) and power is applied to the heater 170
as a heating unit. Next, in a temperature sensing opera-
tion (S21), a temperature of a refrigerant is sensed by
the temperature sensor 137. Thereafter, in a heating unit
control operation (S31), power of the heater 170 is cut
off according to the temperature of the refrigerant by the
control unit 200. A detailed control method has been de-
scribed above with reference to FIGS. 4 and 5.

[0091] Also, a method for controlling a clothes treating
apparatus according to another embodiment of the
present invention includes the power applying operation
(S10), the temperature sensing operation (S21), and the
heating unit control operation (S31), and power of the
heater 170 is cut off by the control unit 200 as described
above with reference to FIGs. 4, 5 or 8.

[0092] FIG. 15is a flow chart illustrating a method for
controlling a clothes treating apparatus according to an-
other embodiment of the present invention. The method
for controlling a clothes treating apparatus having a heat
pump according to another embodiment of the present
invention will be described in detail with reference to FIG.
15.

[0093] First, like the embodiment as described above,
when the speed drying process is selected, power is ap-
plied to the heat pump and power is applied to the heater
170 as a heating unit in the power applying operation
(S10). Next, in a pressure sensing operation (S22), pres-
sure of the refrigerant is sensed by the pressure sensor
139 as described above with reference to FIGS. 9 through
13. Thereatfter, in a heating unit control operation (S32),
power of the heater 170 is cut off on the basis of pressure
of the refrigerant by the control unit 200’ as described
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above. A detailed control method has been described
above with reference to FIG. 13. Another control method
has been described above with reference to FIG. 5 using
temperature as physical parameter. However, as also
mentioned above, the method of FIG. 5 may also be ap-
plied using pressure as physical parameter.

[0094] According to the control method according to
the foregoing embodiments, the heat pump and the heat-
er 170 may be simultaneously actuated in an early stage
to perform speed drying, and since power of the heater
170 is cut off by determining a point in time at which the
speed drying effect by the heater 170 is slowed on the
basis of a physical parameter value of the refrigerantsuch
as a refrigerant temperature (variation) or a refrigerant
pressure (variation), energy efficiency in the remaining
drying process can be increased and durability of the
heat pump can be enhanced.

[0095] The foregoing embodiments and advantages
are merely exemplary and are not to be considered as
limiting the present disclosure. The present teachings
can be readily applied to other types of apparatuses. This
description is intended to be illustrative, and not to limit
the scope of the claims. Many alternatives, modifications,
and variations will be apparent to those skilled in the art.
The features, structures, methods, and other character-
istics of the exemplary embodiments described herein
may be combined in various ways to obtain additional
and/or alternative exemplary embodiments.

Claims

1. A clothes treating apparatus having a heat pump,
the apparatus comprising:

adrum (100) foraccommodating a drying target;
a heat pump configured to cool air transmitted
from the drum (110), the heat pump including a
heating medium that circulates, a compressor
(150) configured to compress the heating medi-
um, a condenser (130) configured to heat air
transmitted to the drum (100), an expander (160)
configured to expand the heating medium, and
an evaporator (135) configured to cool air trans-
mitted from the drum (160);

a heating unit (170) configured to heat air trans-
mitted from the heat pump to the drum (110);
a sensing unit configured to sense at least one
physical parameter value of the heating medium
wherein the at least one physical parameter val-
ue of the heating medium includes a tempera-
ture of the heating medium, and wherein the
sensing unit comprises a temperature sensing
unit (137) configured to sense the temperature
of the heating medium; and

a control unit (200) configured to control the
heating uniton the basis of the atleastone phys-
ical parameter value of the heating medium,

10

15

20

25

30

35

40

45

50

55

1"

wherein the control unit (200) is configured to
calculate a temperature variation of the heating
medium discharged from the compressor (150),
and

wherein the control unit (200) is configured to
cut off power of the heating unit when a differ-
ence between an initial temperature variation of
the heating medium and a current temperature
variation of the heating medium is equal to or
greater than a predetermined value.

The clothes treating apparatus of claim 1, wherein
the at least one physical parameter value of the heat-
ingmedium includes further a pressure of the heating
medium.

The clothes treating apparatus of claim 2, wherein
when a pressure variation of the heating medium is
reduced compared to an initial value of pressure var-
iation of the heating medium by more than a prede-
termined numerical value, the control unit (200) is
configured to cut off power of the heating unit (170).

The clothes treating apparatus of any one of the pre-
ceding claims, wherein the sensing unit further com-
prises a pressure sensing unit configured to sense
a pressure of the heating medium.

The clothes treating apparatus of any one of the pre-
ceding claims, wherein the temperature sensing unit
(137) is installed in at least one of a flow path of the
heating medium between the compressor (150) of
the heat pump and a condenser (130) of the heat
pump and a flow path of the heating medium within
the condenser (130).

The clothes treating apparatus of claim 4, wherein
the pressure sensing unit is installed in at least one
of a flow path of the heating medium between the
compressor (150) and the condenser (130), a flow
path of the heating medium within the condenser
(130), and a flow path of the heating medium be-
tween the condenser (130) and an expander (160)
of the heat pump.

A method for controlling a clothes treating apparatus
having a heat pump and a heating unit (170), the
heat pump comprising a heating medium that circu-
lates, a compressor (150) configured to compress
the heating medium, a condenser (130) configured
to heatair transmitted to the drum (100), an expander
(160) configured to expand the heating medium, and
an evaporator (135) configured to cool air transmit-
ted from the drum (160); the method comprising:

a hot air supplying operation of supplying hot air
to a drum (110) by applying power to the heat
pump and the heating unit (170);
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a sensing operation (S210, S220, S230, S240)
of sensing at least one physical parameter value
of a heating medium that circulates in the heat
pump, wherein the at least one physical param-
eter value of the heating medium includes a tem-
perature of the heating medium; and

a heating unit control operation (250) of control-
ling power of the heating unit (170) on the basis
of the at least one physical parameter value of
the heating medium,

wherein a temperature variation of the heating
medium discharged from a compressor (150) of
the heat pump is calculated and the power of
the heating unit (170) is cut off when a difference
between an initial temperature variation of the
heating medium and a current temperature var-
iation of the heating medium is equal to or great-
er than a predetermined value.

The method of claim 7, wherein the atleast one phys-
ical parameter value of the heating medium compris-
es further a pressure of the heating medium.

The method of claim 8, wherein the temperature of
the heating medium comprises the temperature of
the heating medium discharged from a compressor
of the heat pump and a temperature of the heating
medium that flows within a condenser of the heat

pump.

The method of claim 8, wherein a pressure of the
heating medium comprises at least one of pressure
of the heating medium that flows from the compres-
sor (150) of the heat pump to a condenser (130) of
the heat pump, pressure of the heating medium that
flows within the condenser (130), and pressure of
the heating medium that flows from the condenser
(130) to an expander (160) of the heat pump.

Patentanspriiche

1.

Waschebehandlungsvorrichtung, die eine Warme-
pumpe aufweist, wobei die Vorrichtung Folgendes
umfasst:

eine Trommel (100) zum Aufnehmen eines
Trocknungsobjekts;

eine Warmepumpe, die konfiguriert ist, Luft zu
kiihlen, die von der Trommel (110) Ubertragen
wird, wobei die Warmepumpe ein Heizmedium,
das zirkuliert, einen Kompressor (150), der kon-
figuriert ist, das Heizmedium zu komprimieren,
einen Kondensator (130), der konfiguriert ist,
Luft zu heizen, die zu der Trommel (100) tber-
tragen wird, einen Expander (160), der konfigu-
riert ist, das Heizmedium zu expandieren, und
einen Verdampfer (135), der konfiguriertist, Luft
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zu kahlen, die von der Trommel (160) tbertra-
gen wird, umfasst;

eine Heizeinheit (170), die konfiguriert ist, Luft
zu heizen, die von der Warmepumpe zu der
Trommel (110) Gbertragen wird;

eine Messeinheit, die konfiguriert ist, wenigs-
tens einen physikalischen Parameterwert des
Heizmediums zu messen, wobeider wenigstens
eine physikalische Parameterwert des Heizme-
diums eine Temperatur des Heizmediums um-
fasst, und

wobei die Messeinheit eine Temperaturmess-
einheit (137) umfasst, die konfiguriert ist, die
Temperatur des Heizmediums zu messen; und
eine Steuereinheit (200), die konfiguriert ist, die
Heizeinheit auf der Basis des wenigstens einen
physikalischen Parameterwerts des Heizmedi-
ums zu steuern,

wobei die Steuereinheit (200) konfiguriert ist, ei-
ne Temperaturdnderung des Heizmediums, das
von dem Kompressor (150) abgefiihrt wird, zu
berechnen, und

wobei die Steuereinheit (200) konfiguriertist, die
Leistung der Heizeinheit abzuschalten, wenn
ein Unterschied zwischen einer anfanglichen
Temperaturdnderung des Heizmediums und ei-
ner aktuellen Temperaturanderung des Heiz-
mediums einem vorgegebenen Wert entspricht
oder groRer ist.

Waschebehandlungsvorrichtung nach Anspruch 1,
wobei der wenigstens eine physikalische Parame-
terwert des Heizmediums ferner einen Druck des
Heizmediums umfasst.

Waschebehandlungsvorrichtung nach Anspruch 2,
wobeidann, wenn eine Druckadnderung des Heizme-
diums im Vergleich zu einem Anfangswert einer
Druckanderung des Heizmediums um mehr als ei-
nen vorgegebenen Zahlenwert verringert ist, die
Steuereinheit (200) konfiguriert ist, die Leistung der
Heizeinheit (170) abzuschalten.

Waschebehandlungsvorrichtung nach einem der
vorhergehenden Anspriiche, wobei die Messeinheit
ferner eine Druckmesseinheit umfasst, die konfigu-
riert ist, einen Druck des Heizmediums zu messen.

Waschebehandlungsvorrichtung nach einem der
vorhergehenden Anspriiche, wobei die Temperatur-
messeinheit (137) in einem Strémungspfad des
Heizmediums zwischen dem Kompressor (150) der
Warmepumpe und einem Kondensator (130) der
Warmepumpe und/oder einem Strémungspfad des
Heizmediums in dem Kondensator (130) eingebaut
ist.

Waschebehandlungsvorrichtung nach Anspruch 4,
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wobei die Druckmesseinheit in einem Strémungs-
pfad des Heizmediums zwischen dem Kompressor
(150) und dem Kondensator (130), einem Stro-
mungspfad des Heizmediums in dem Kondensator
(130), und/oder einem Strémungspfad des Heizme-
diums zwischen dem Kondensator (130) und dem
Expander (160) der Warmepumpe eingebaut ist.

Verfahren zum Steuern einer Waschebehandlungs-
vorrichtung, die eine Warmepumpe und eine Hei-
zeinheit (170) aufweist, wobei die Warmepumpe ein
Heizmedium, das zirkuliert, einen Kompressor
(150), der konfiguriert ist, das Heizmedium zu kom-
primieren, einen Kondensator (130), der konfiguriert
ist, Luft zu heizen, die zu der Trommel (100) Uber-
tragen wird, einen Expander (160), der konfiguriert
ist, das Heizmedium zu expandieren, und einen Ver-
dampfer (135), der konfiguriert ist, Luft zu kihlen,
die von der Trommel (160) Gibertragen wird, umfasst;
wobei das Verfahren die folgenden Betriebsarten
umfasst:

einen HeiBluftzufuhrbetrieb zum Zufiihren von
heilRer Luft zu einer Trommel (110) durch Zu-
fuhren einer Leistung zu der Warmepumpe und
der Heizeinheit (170);

einen Messbetrieb (S210, S220, S230, S240)
zum Messen wenigstens eines physikalischen
Parameterwerts eines Heizmediums, das in der
Warmepumpe zirkuliert, wobei der wenigstens
eine physikalische Parameterwert des Heizme-
diums eine Temperatur des Heizmediums um-
fasst; und

einen Heizeinheit-Steuerbetrieb (250) zum
Steuern der Leistung der Heizeinheit (170) auf
der Basis des wenigstens einen physikalischen
Parameterwerts des Heizmediums,

wobei eine Temperaturdnderung des Heizme-
diums, das von einem Kompressor (150) der
Warmepumpe abgefihrt wird, berechnet wird,
und die Leistung der Heizeinheit (170) abge-
schaltet wird, wenn ein Unterschied zwischen
einer anfanglichen Temperaturdnderung des
Heizmediums und einer aktuellen Tempera-
turdnderung des Heizmediums einem vorgege-
benen Wert entspricht oder groRer ist.

Verfahren nach Anspruch 7, wobei der wenigstens
eine physikalische Parameterwert des Heizmedi-
ums ferner einen Druck des Heizmediums umfasst.

Verfahren nach Anspruch 8, wobei die Temperatur
des Heizmediums die Temperatur des Heizmedi-
ums, das von einem Kompressor der Warmepumpe
abgefiihrt wird, und eine Temperatur des Heizmedi-
ums, das in einem Kondensator der Warmepumpe
stromt, umfasst.
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10. Verfahren nach Anspruch 8, wobei ein Druck des

Heizmediums einen Druck des Heizmediums, das
von dem Kompressor (150) der Warmepumpe zu
einem Kondensator (130) der Warmepumpe stromt,
einen Druck des Heizmediums, das in dem Konden-
sator (130) strdmt, und/oder einen Druck des Heiz-
mediums, das von dem Kondensator (130) zu einem
Expander (160) der Warmepumpe stromt, umfasst.

Revendications

Appareil de traitement de vétements comportantune
pompe a chaleur, I'appareil comprenant :

un tambour (100) pour loger une cible de
séchage ;

une pompe a chaleur configurée pour refroidir
Iair transmis depuis le tambour (110), la pompe
achaleurincluant un milieu chauffant quicircule,
un compresseur (150) configuré pour compri-
mer le milieu chauffant, un condenseur (130)
configuré pour chauffer l'air transmis au tam-
bour (100), un détendeur (160) configuré pour
détendre le milieu chauffant, et un évaporateur
(135) configuré pour refroidir I'air transmis de-
puis le tambour (160) ;

une unité de chauffage (170) configurée pour
chauffer I'air transmis de la pompe a chaleur au
tambour (110) ;

une unité de détection configurée pour détecter
au moins une valeur de paramétre physique du
milieu chauffant, dans lequel 'au moins une va-
leur de parameétre physique du milieu chauffant
inclut une température du milieu chauffant, et
dans lequel l'unité de détection comprend une
unité de détection de température (137) confi-
gurée pour détecter la température du milieu
chauffant ; et

une unité de commande (200) configurée pour
commander l'unité de chauffage sur la base de
I’'au moins une valeur de parameétre physique du
milieu chauffant,

dans lequel I'unité de commande (200) est con-
figurée pour calculer une variation de tempéra-
ture du milieu chauffant déchargé du compres-
seur (150), et

dans lequel I'unité de commande (200) est con-
figurée pour couper I'alimentation électrique de
I'unité de chauffage lorsqu’une différence entre
une variation de température initiale du milieu
chauffant et une variation de température ac-
tuelle du milieu chauffant est supérieure ou éga-
le a une valeur prédéterminée.

2. Appareil de traitement de vétements selon la reven-

dication 1, dans lequel I'au moins une valeur de pa-
rametre physique du milieu chauffant inclut en outre
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une pression du milieu chauffant.

Appareil de traitement de vétements selon la reven-
dication 2, dans lequel, lorsqu’une variation de pres-
sion du milieu chauffant est réduite par rapporta une
valeur initiale de variation de pression du milieu
chauffant de plus d’'une valeur numérique prédéter-
minée, I'unité de commande (200) est configurée
pour couper l'alimentation électrique de l'unité de
chauffage (170) .

Appareil de traitement de vétements selon I'une
quelconque des revendications précédentes, dans
lequel I'unité de détection comprend en outre une
unité de détection de pression configurée pour dé-
tecter une pression du milieu chauffant.

Appareil de traitement de vétements selon I'une
quelconque des revendications précédentes, dans
lequel I'unité de détection de température (137) est
installée dans au moins I'une d’'une voie d’écoule-
ment du milieu chauffant entre le compresseur (150)
de la pompe a chaleur et un condenseur (130) de la
pompe a chaleur et d’'une voie d’écoulement du mi-
lieu chauffant a l'intérieur du condenseur (130).

Appareil de traitement de vétements selon la reven-
dication 4, dans lequel I'unité de détection de pres-
sion est installée dans au moins I'une d’une voie
d’écoulement du milieu chauffant entre le compres-
seur (150) etle condenseur (130), d’'une voie d’écou-
lement du milieu chauffant a l'intérieur du conden-
seur (130), et d'une voie d’écoulement du milieu
chauffant entre le condenseur (130) et un détendeur
(160) de la pompe a chaleur.

Procédé de commande d’un appareil de traitement
de vétements comportant une pompe a chaleur et
une unité de chauffage (170), la pompe a chaleur
comprenant un milieu chauffant qui circule, un com-
presseur (150) configuré pour comprimer le milieu
chauffant, un condenseur (130) configuré pour
chauffer I'air transmis au tambour (100), un déten-
deur (160) configuré pour détendre le milieu chauf-
fant, et un évaporateur (135) configuré pour refroidir
I'air transmis depuis le tambour (160) ;

le procédé comprenant :

une opération d’alimentation d’air chaud consis-
tant a alimenter de I'air chaud dans un tambour
(110) par I'application d’'une alimentation élec-
trique a la pompe a chaleur et a I'unité de chauf-
fage (170) ;

une opération de détection (S210, S220, S230,
S240) consistant a détecter au moins une valeur
de parameétre physique du milieu chauffant qui
circule dans la pompe a chaleur, dans lequel
I'au moins une valeur de parameétre physique du
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milieu chauffant inclut une température du mi-
lieu chauffant ; et

une opération de commande d’unité de chauf-
fage (250) consistant a commander I'alimenta-
tion électrique de I'unité de chauffage (170) sur
la base de I'au moins une valeur de paramétre
physique du milieu chauffant,

dans lequel une variation de température du mi-
lieu chauffant déchargé d’'un compresseur (150)
de la pompe a chaleur est calculée et I'alimen-
tation électrique de I'unité de chauffage (170)
est coupée lorsqu’une différence entre une va-
riation de température initiale du milieu chauf-
fant et une variation de température actuelle du
milieu chauffant est supérieure ou égale a une
valeur prédéterminée.

Procédé selon la revendication 7, dans lequel I'au
moins une valeur de paramétre physique du milieu
chauffant comprend en outre une pression du milieu
chauffant.

Procédé selon larevendication 8, dans lequel la tem-
pérature du milieu chauffant comprend la tempéra-
ture du milieu chauffant déchargé d’'un compresseur
de la pompe a chaleur et une température du milieu
chauffant qui s’écoule a l'intérieur d’'un condenseur
de la pompe a chaleur.

Procédé selon la revendication 8, dans lequel une
pression du milieu chauffant comprend au moins
I'une d’'une pression du milieu chauffant qui s’écoule
du compresseur (150) de la pompe a chaleur jusqu’a
un condenseur (130) de la pompe a chaleur, d’'une
pression du milieu chauffant qui s’écoule a l'intérieur
du condenseur (130), et d’'une pression du milieu
chauffant qui s’écoule du condenseur (130) a un dé-
tendeur (160) de la pompe a chaleur.
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