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commodate therein an object to be dried, an air
suction means configured to form a flow path of
air introduced into the drum, an air exhaustion
means configured to form a flow path of air ex-
hausted from the drum, a condenser disposed to
heat air sucked into the drum through the air
suction means, an evaporator disposed to cool
air exhausted from the drum through the air ex-
haustion means, and a compressor and an ex-
pander configured to constitute a heat pump to-
gether with the condenser and the evaporator,
the method includes a temperature detection
step of detecting a temperature change of air
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Description

Title of Invention: DIAGNOSING METHOD FOR CLOTHES
TREATING APPARATUS AND CLOTHES TREATING

APPARATUS WITH REFRIGERANT LEAKAGE DETECTING

[1]

[2]

[3]

[4]

[5]

MEANS
Technical Field

The present invention relates to a diagnosing method for a clothes treating apparatus
and a clothes treating apparatus with a refrigerant leakage detecting means, and more
particularly, to a method for determining whether refrigerant leakage has occurred or
not in a clothes treating apparatus having a heat pump system, and a clothes treating

apparatus having a refrigerant leakage detecting means.

Background Art

Generally, a clothes treating apparatus having a drying function, such as a washing
machine or a clothes dryer, serves to dry laundry having been completely washed and
dehydrated, by introducing the laundry into a drum, by supplying hot blast into the
drum, and then by evaporating moisture from the laundry.

Hereinafter, the clothes treating apparatus will be explained with taking a clothes
dryer as an example. The clothes dryer includes a drum rotatably installed in a body
and having laundry introduced thereinto, a driving motor configured to drive the drum,
a blowing fan configured to blow air into the drum, and a heating means configured to
heat air introduced into the drum. The heating means may use high-temperature
electric resistance heat generated from an electric resistance, or combustion heat
generated from gas combustion.

Air exhausted from the drum is in a state of a middle temperature and a high
humidity due to moisture of the laundry inside the drum. According to a method for
processing the air of a middle temperature and a high humidity, the clothes dryer may
be classified into a condensation type (circulation type) and an exhaustion type. The
condensation type clothes dryer is configured to condense moisture included in the air
of a middle temperature and a high humidity, by circulating and cooling the air into a
temperature less than a dew point through a condenser, without exhausting the air to
the outside. And, the exhaustion type clothes dryer is configured to directly exhaust the
middle temperature-high humidity air having passed through the drum to the outside.

In the case of the condensation type clothes dryer, the air has to be cooled into a tem-
perature less than a dew point so as to condense the air exhausted from the drum. And,

the air has to be heated by the heating means before being re-supplied into the drum.
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Here, the air may have the loss of its thermal energy while being cooled. In order to
heat the air to a temperature high enough to perform a drying operation, required is an

additional heater, etc.
In the case of the exhaustion type clothes dryer, it is also required to exhaust the air

of a middle temperature and a high humidity to the outside, to introduce external air of
a high temperature, and to heat the external air into a desired temperature by the
heating means. Especially, high-temperature air exhausted to the outside includes
thermal energy transmitted by the heating means. However, the thermal energy is
exhausted to the outside, resulting in lowering of the thermal efficiency.

In order to overcome these problems, being proposed is a clothes treating apparatus
capable of enhancing the energy efficiency by collecting energy required to generate
hot blast, and energy exhausted to the outside without being used. As one example of
the clothes treating apparatus, a clothes treating apparatus having a heat pump system
is being recently introduced. The heat pump system is provided with two heat ex-
changers, a compressor and an expander, and enhances the energy efficiency by
collecting energy of exhausted hot blast and by re-using the energy to heat air supplied
into the drum.

More concretely, the heat pump system is provided with an evaporator at an ex-
haustion side, and with a condenser at a suction side near the drum. And, the heat
pump system transmits thermal energy to a refrigerant through the evaporator, and
transmits thermal energy of the refrigerant to air introduced into the drum through the
condenser, thereby generating hot blast with using abandoned energy. Here, the heat
pump system may further include a heater configured to re-heat air heated while
passing through the condenser.

The clothes dryer having the heat pump system may have inferiority during a manu-
facturing process, or damages may occur on the condenser or connection parts between
the condenser and refrigerant pipes due to impacts while the clothes dryer is operated.
In the case that the condenser or the refrigerant pipes are damaged, a refrigerant
flowing therein leaks to cause an unstable driving of the heat pump system. As a result,
the apparatus may have a shortened lifespan, and the amount of energy consumption
may be increased.

In the conventional art, since the heat pump system is mounted at a position where a
user has a difficulty in checking with his or her naked eyes, whether refrigerant
leakage has occurred or not is not easily checked periodically. Furthermore, it is im-
possible to real-time check refrigerant leakage despite the fact that a reaction has to be

taken against even a small amount of refrigerant leakage.

Disclosure of Invention
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Technical Problem

Therefore, an object of the present invention is to provide a clothes treating apparatus
having a heat pump system, the apparatus capable of rapidly and easily detecting
whether refrigerant leakage has occurred or not.

Another object of the present invention is to provide a clothes treating apparatus
having a refrigerant leakage detecting means for rapidly and easily detecting whether
refrigerant leakage has occurred or not.

Solution to Problem

To achieve these and other advantages and in accordance with the purpose of the
present invention, as embodied and broadly described herein, there is provided a
method for diagnosing a clothes treating apparatus comprising a drum configured to
accommodate therein an object to be dried; an air suction means configured to form a
flow path of air introduced into the drum; an air exhaustion means configured to form
a flow path of air exhausted from the drum; a condenser disposed to heat air sucked
into the drum through the air suction means; an evaporator disposed to cool air
exhausted from the drum through the air exhaustion means; and a compressor and an
expander configured to constitute a heat pump together with the condenser and the
evaporator, the method comprising: a temperature detection step of detecting a tem-
perature change of air passing through the condenser or the air suction means; and a
determination step of determining that refrigerant leakage has occurred when a tem-
perature decrease amount measured in the temperature detection step is more than a
predetermined level.

In the present invention, the quantity of state of a refrigerant passing through the
condenser may be real-time checked, and whether refrigerant leakage has occurred or
not may be determined based on a change of the quantity of state. More concretely, in
the occurrence of refrigerant leakage, an inner pressure of the condenser may be
lowered than that in a case where no refrigerant leakage has occurred. By measuring
the pressure lowering of the refrigerant, whether refrigerant leakage has occurred or
not may be rapidly checked. In order to measure a pressure change inside the hermetic
condenser, an expensive pressure sensor has to be used. In the present invention, tem-
perature detections may be executed rather than using the expensive pressure sensor.

Once a refrigerant passing through the condenser has leaked, a pressure of the re-
frigerant may be lowered, and a temperature of the refrigerant inside the condenser
may be decreased due to decrease of the refrigerant amount. Through this temperature
decrease, whether pressure lowering of the refrigerant has occurred or not may be in-
directly checked. Furthermore, once the refrigerant has leaked, the refrigerant may be

evaporated with contacting air passing through the air suction means. This may lower a
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temperature of air inside the air suction means. Accordingly, it is possible to check
whether refrigerant leakage has occurred or not, through a temperature change of air
passing through the air suction means.

The method may further comprise a check step of checking an operation state of the
compressor. The determination step may be executed only when the compressor is
operated.

In the temperature detection step, a temperature may be measured from the surface of
the condenser, and whether pressure lowering of the refrigerant has occurred or not
may be indirectly checked based on the measured temperature. The temperature may
be measured at an inner side of the air suction means, or may be measured at any
position of a pipe on which the refrigerant flows.

When detecting a temperature from the surface of the condenser, a temperature mea-
surement point may be a position outside the air suction flow path. That is, when
measuring a temperature at an inner side of the air suction flow path along which air
introduced into the air suction means flows, temperature measurements may be in-
fluenced by the flow of air. In order to minimize the influence, temperature mea-
surements may be performed outside the air suction flow path, i.e., a position not in-
fluenced by the flow of.

According to another aspect of the present invention, there is provided a method for
diagnosing a clothes treating apparatus comprising a drum configured to accommodate
therein an object to be dried; an air suction means configured to form a flow path of air
introduced into the drum; an air exhaustion means configured to form a flow path of
air exhausted from the drum; a condenser disposed to heat air sucked into the drum
through the air suction means; an evaporator disposed to cool air exhausted from the
drum through the air exhaustion means; and a compressor and an expander configured
to constitute a heat pump together with the condenser and the evaporator, the method
comprising: a temperature detection step of detecting a temperature of a surface of the
condenser; a pressure calculation step of calculating a pressure of a refrigerant inside
the heat pump based on the detected temperature; and a determination step of de-
termining that refrigerant leakage has occurred when a pressure lowering amount of
the refrigerant is more than a predetermined level.

A refrigerant pressure may be calculated based on the detected temperature, and
whether refrigerant leakage has occurred or not may be checked based on the
calculated refrigerant pressure. Here, the pressure may be calculated from temperatures
based on a correlation between a temperature and a pressure, the temperatures prede-
termined through experiments, etc.

To achieve these and other advantages and in accordance with the purpose of the

present invention, as embodied and broadly described herein, there is also provided a
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clothes treating apparatus, comprising: a drum configured to accommodate therein an
object to be dried; an air suction means configured to form a flow path of air in-
troduced into the drum; an air exhaustion means configured to form a flow path of air
exhausted from the drum; a condenser disposed to heat air sucked into the drum
through the air suction means; an evaporator disposed to cool air exhausted from the
drum through the air exhaustion means; a compressor and an expander configured to
constitute a heat pump together with the condenser and the evaporator; a temperature
detecting means configured to measure a temperature of the refrigerant; and a
controller configured to determine whether refrigerant leakage has occurred or not

based on a change of temperatures measured by the temperature detecting means.
Here, the temperature detecting means may be attached onto the surface of the

condenser. For instance, the condenser may include a heat transfer portion contacting
air moving after being introduced into the air suction means; and a non-contact portion
not contacting the air. The temperature detecting means may be attached to the non-
contact portion, and minimize influence by flow of the air.
Advantageous Effects of Invention

In the present invention, whether refrigerant leakage has occurred or not may be
rapidly and easily detected. This may enhance the reliability of the clothes treating
apparatus, and improve the energy efficiency.
Brief Description of Drawings

FIG. 1 is a perspective view schematically illustrating an inner structure of a clothes
treating apparatus according to one embodiment of the present invention;

FIG. 2 is a planar view of the clothes treating apparatus of FIG. 1;

FIG. 3 is a block diagram schematically illustrating a configuration of a controller of
the clothes treating apparatus of FIG. 1;

FIG. 4 is a flowchart illustrating processes of detecting whether a refrigerant has
leaked or not; and

FIG. 5 is a flowchart illustrating other processes of detecting whether a refrigerant

has leaked or not.

Best Mode for Carrying out the Invention

Reference will now be made in detail to the preferred embodiments of the present
invention, examples of which are illustrated in the accompanying drawings. It will also
be apparent to those skilled in the art that various modifications and variations can be
made in the present invention without departing from the spirit or scope of the
invention. Thus, it is intended that the present invention cover modifications and
variations of this invention provided they come within the scope of the appended

claims and their equivalents.
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Description will now be given in detail of a drain device and a refrigerator having the
same according to an embodiment, with reference to the accompanying drawings.

Hereinafter, with reference to the attached drawings, will be explained a clothes
treating apparatus having a refrigerant leakage detecting means, and a diagnosing
method for the clothes treating apparatus.

FIG. 1 is a perspective view schematically illustrating an inner structure of a clothes
treating apparatus according to one embodiment of the present invention, and FIG. 2 is
a planar view of the clothes treating apparatus of FIG. 1. Referring to FIGS. 1 and 2,
FIG. 1 illustrates a clothes dryer. However, the present invention is not limited to the
clothes dryer, but is applicable to any clothes treating apparatuses for drying laundry
by supplying hot air into a drum, e.g., a washing machine having a drying function,
etc. The clothes treating apparatus according to the present invention comprises a body
100 which forms the appearance of a clothes dryer, and a drum 110 rotatably installed
in the body. The drum is rotatably supported by a supporter (not shown) at front and
rear sides.

An air suction duct 120 which forms part of an air suction flow path toward inside of
the drum 110 is installed at a bottom surface of the drum 110, and the end of the air
suction duct 120 is connected to the end of a backduct 122. The backduct 122 is
extending to an up-down direction of the body 100 between the air suction duct 120
and the drum 110, thereby introducing air having passed through the air suction duct
120 into the drum 110. Accordingly, formed is an air suction flow path through which
air is introduced into the drum 110 by the air suction duct 120 and the backduct 122.

Air supplied through the air suction flow path is introduced into the body through an
air suction port (not shown) formed on a rear surface or a bottom surface of the body,
and then is transferred to the air suction duct 120. For this transfer of the air, an air
suction fan 185 is installed at the end of the air suction duct 120. That is, air inside the
body is introduced into the air suction duct 120 by rotation of the air suction fan 185.
This may lower a pressure inside the body, thereby causing external air to be in-
troduced into the body through the air suction port.

Rather than the air inside the body, air outside the body may be introduced.

A condenser 130 is installed at a front side of the air suction fan (upper stream side
based on an air flow path). The condenser 130 constitutes a heat pump together with an
evaporator 135, a compressor 150 and an expander 160 to be later explained. One re-
frigerant pipe 134 is arranged in a zigzag form, and radiation fins 132 are installed on
the surface of the refrigerant pipe 134. Since the air suction fan 185 is positioned at a
down stream side of the condenser 130, air sucked by the air suction fan 185 is heat-
exchanged with a refrigerant with contacting the radiation fins 132 of the condenser

130. Then, the air is introduced into the drum in a state of an increased temperature.
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A heater 170 is installed in the backduct 122 so as to additionally heat air having not
been sufficiently heated by the condenser 103. The heater 170 may be installed at the
air suction duct 120. This air heated while passing through the condenser 130 and the
heater is introduced into the drum in the form of hot air, and then serves to dry an
object to be dried and accommodated in the drum.

Then, the hot air is exhausted to an exhaust air duct 140 by an exhaust air fan 180 po-
sitioned below the drum 110, and then is heat-exchanged with a low-temperature re-
frigerant passing through inside of the evaporator 135 disposed at the end of the
exhaust air duct 140. Then, the air is exhausted to outside of the body 100. Through
these heat exchange processes, the air is exhausted to outside of the body 100 in a state
of lowered temperature and humidity. Part of thermal energy of the exhaust air is
transmitted to the refrigerant through the evaporator 135, and is re-transmitted to
sucked air through the condenser. That is, thermal energy of the exhaust air is collected
to be reused to generate hot air. This may reduce the amount of energy consumption.

The refrigerant circulates the compressor 150, the condenser 130, the expander 160
and the evaporator 135, sequentially. The refrigerant is in a high pressure state at an
inlet of the condenser 130 since it has been compressed by the compressor 150.

In a case where a refrigerant pipe 134 of the condenser 130 has cracks or damages,
the refrigerant leaks to outside through the cracks. This leaked refrigerant is introduced
into the drum through the air suction duct 120 and the backduct 122. In the occurrence
of refrigerant leakage, an inner pressure of the condenser 130 is lowered. Furthermore,
the leaked refrigerant is evaporated from inside of the air suction duct, thereby tem-
porarily lowering an inner temperature of the air suction duct.

Accordingly, required is a detection means for detecting a state change of a re-
frigerant so as to real-time check whether the refrigerant has leaked or not. The state
may include an inner pressure of the condenser, a temperature of a refrigerant passing
through inside of the condenser, and an air temperature inside the air suction duct.
Here, it is the most precise to check refrigerant leakage by measuring an inner pressure
of the condenser. However, in order to directly measure an inner pressure of the re-
frigerant pipe without causing leakage of a refrigerant of a high pressure, an expensive
pressure sensor, etc. are required. This may increase the fabrication costs.

On the other hand, a temperature of a refrigerant passing through inside of the
condenser may be indirectly analogized by measuring a temperature of the surface of
the condenser. More concretely, in the occurrence of refrigerant leakage, a refrigerant
temperature is changed. In this case, refrigerant leakage may be detected by merely
detecting a change of a refrigerant temperature. Accordingly, a temperature of a re-
frigerant inside the condenser is not necessarily measured precisely. Whether re-

frigerant leakage has occurred or not may be indirectly checked by measuring a tem-
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perature on the surface of the condenser continuously or with a predetermined period,
and by checking a degree of a temperature change in the occurrence of the temperature
change.

A temperature detecting sensor 136 is provided on the surface of the refrigerant pipe
134 of the condenser 130. The temperature detecting sensor 136 may be provided at
the radiation fins 132. However, the surface of the radiation fins 132 is in a contacted
state with air passing through the air suction flow path. This may cause the surface of
the radiation fins 132 to have a severe temperature change by a temperature and a
volume of sucked air. This may influence on temperature measurement. Accordingly,
the temperature detecting sensor 136 is provided at the end of the refrigerant pipe, i.e.,
outside the air suction flow path. This may minimize influence by air, and allow tem-
perature measurement to be executed more precisely.

In some cases, a pressure of a refrigerant may be indirectly calculated by using a
measured temperature of a refrigerant and an equation of state, or based on ex-
perimental temperatures measured by experiments in advance.

Alternatively, whether refrigerant leakage has occurred or not may be detected by a
temperature change inside the air suction duct or the backduct. More concretely, tem-
perature detecting sensors 137 and 138 are disposed on an inner wall of the air suction
duct 120 or the backduct 122, thereby detecting a temperature change on the air
suction flow path. In a case where a heater is provided on an inner wall of the air
suction duct 120 or the backduct 122, the temperature detecting sensor 136 is
preferably disposed between the heater 170 and the inner wall of the backduct or the
air suction duct. This may allow a temperature change to be detected more precisely.
More concretely, the periphery of the heater has a relatively higher temperature than
other parts. In the event of refrigerant leakage, temperature lowering severely occurs at
the periphery of the heater. This may cause the periphery of the heater to have a great
temperature change than other parts, thereby enhancing precision in temperature mea-
surement.

In the preferred embodiment, the temperature detecting sensor is installed at one of
the condenser, the air suction duct and the backduct. However, the present invention is
not limited to this. That is, a plurality of temperature detecting sensors may be installed
at a plurality of positions, and temperatures measured at the respective positions are
compared to one another. This may lower an error occurring when executing tem-
perature measurement.

FIG. 3 is a block diagram schematically illustrating a configuration of the tem-
perature detecting sensor and a controller. Referring to FIG. 3, a controller 200
provided on any position of the body 100 are electrically connected to the three tem-

perature detecting sensors 136, 137 and 138, and receives a detection signal to
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determine whether refrigerant leakage has occurred or not. If it is determined that re-
frigerant leakage has occurred, the compressor 150 is stopped and the exhaust air fan
180 and the air suction fan 185 are operated, such that a leaked refrigerant is exhausted
to outside without remaining in the drum or the air suction flow path.

Alternatively, whether refrigerant leakage has occurred or not may be informed to a
user through a display apparatus 210 disposed on a manipulation panel (not shown)
provided on a front surface of the body 100. In the event of refrigerant leakage, a tem-
perature change is detected by all of the three temperature detecting sensors. The
controller 200 is configured to determine whether refrigerant leakage has occurred or
not, only in a case that a temperature change has been detected by at least two of the
three temperature detecting sensors. However, the present invention is not limited to
this. More concretely, whether refrigerant leakage has occurred or not may be de-
termined in a case that a temperature change has been detected by one temperature
detecting sensor.

If refrigerant leakage has been detected, the heat pump rather than the clothes dryer
may be stopped, and hot air may be generated by using the heater thus to perform a
drying operation. In this case, whether to operate the clothes dryer or not may be de-
termined according to a degree of a leaked refrigerant.

Referring to FIG. 4, will be explained processes of determining, by the controller,
whether refrigerant leakage has occurred or not. Firstly, a temperature is detected at
any time point (t1) (SO1). Here, the temperature is detected from one of the condenser,
the air suction duct and the backduct. Then, a temperature is detected again at a time
point (t2) after a predetermined time has lapsed (S02). Then, a time interval (t2-t1) is
calculated, and the calculated time interval exceeds a predetermined value (A) or not
(S03). If the time interval is less than the predetermined value (A), SO2 is executed
again. On the contrary, if the time interval is more than the predetermined value (A),
S04 is executed.

In S04, it is determined whether a temperature difference (T2 - T1) exceeds a prede-
termined value (B) or not. If the temperature difference is less than the predetermined
value (B), it means that no refrigerant leakage has occurred. Accordingly, SO1 is
executed again. On the contrary, if the temperature difference is more than the prede-
termined value (B), it means a high possibility of refrigerant leakage. In a case that the
compressor has been stopped, the temperature difference (T2-T1) may exceed the pre-
determined value (B) due to natural cooling even if no refrigerant leakage has
occurred. Accordingly, whether the compressor is being operated or not is checked in
S05. If the compressor is in a non-operating state, SO1 is executed again. On the
contrary, if the compressor is in an operation state, it means that refrigerant leakage has

occurred. Accordingly, the controller determines that refrigerant leakage has occurred,
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and stops the compressor being operated (S06).

The method is not limited to the aforementioned embodiment, but may include a
process of converting a measured temperature into a pressure. This process is il-
lustrated in FIG. 5. Referring to FIG. 5, a temperature (T1) is detected at any time
point (t1) (S11). Here, the temperature is detected from the surface of the condenser.
Once the temperature (T1) is obtained, a pressure (P1) corresponding to the T1 is
calculated by referring to an equation of state based on the T1, or a temperature-
pressure conversion table predetermined through experiments (S12). Then, a tem-
perature (T2) is detected at a time point (t2) after a predetermined time has lapsed
(S13), and P2 is calculated based on the T2 (S14). Once the temperature detections and
the pressure calculations have been executed twice, a time interval (t2-t1) is obtained.
Then, it is determined whether the time interval (t2-t1) exceeds a predetermined value
(A) (S15). If the time interval is less than the predetermined value (A), S13 is executed
again. On the contrary, if the time interval is more than the predetermined value (A),
S15 is executed.

In S16, it is determined whether the calculated pressure difference (P2-P1) exceeds a
predetermined value (C). If the pressure difference is less than the predetermined value
(C), it means that no refrigerant leakage has occurred. Accordingly, S11 is executed
again. If the pressure difference is more than the predetermined value (C), it means a
high possibility of refrigerant leakage. In a case that the compressor has been stopped,
the pressure difference may exceed the predetermined value (C) due to a non-operation
of the compressor even if no refrigerant leakage has occurred. Accordingly, whether
the compressor is being operated or not is checked in S17. If the compressor is in a
non-operating state, S11 is executed again. On the contrary, if the compressor is in an
operation state, it means that refrigerant leakage has occurred. Accordingly, the
controller determines that refrigerant leakage has occurred, and stops the compressor

being operated (S18).
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Claims

A method for diagnosing a clothes treating apparatus comprising:

a drum configured to accommodate therein an object to be dried;

an air suction means configured to form a flow path of air introduced
into the drum;

an air exhaustion means configured to form a flow path of air
exhausted from the drum;

a condenser disposed to heat air sucked into the drum through the air
suction means;

an evaporator disposed to cool air exhausted from the drum through the
air exhaustion means; and

a compressor and an expander configured to constitute a heat pump
together with the condenser and the evaporator,

the method comprising:

a temperature detection step of detecting a temperature change of air
passing through the condenser or the air suction means; and

a determination step of determining that refrigerant leakage has
occurred when a temperature decrease amount measured in the tem-
perature detection step is more than a predetermined level.

The method of claim 1, further comprising a check step of checking an
operation state of the compressor,

wherein the determination step is executed only when the compressor is
operated.

The method of claim 1, wherein in the temperature detection step, a
temperature is measured from a surface of the condenser.

The method of claim 3, wherein a temperature measurement point is
positioned outside the air suction flow path.

A method for diagnosing a clothes treating apparatus comprising:

a drum configured to accommodate therein an object to be dried;

an air suction means configured to form a flow path of air introduced
into the drum;

an air exhaustion means configured to form a flow path of air
exhausted from the drum;

a condenser disposed to heat air sucked into the drum through the air
suction means;

an evaporator disposed to cool air exhausted from the drum through the

air exhaustion means; and
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a compressor and an expander configured to constitute a heat pump
together with the condenser and the evaporator,

the method comprising:

a temperature detection step of detecting a temperature of a surface of
the condenser;

a pressure calculation step of calculating a pressure of a refrigerant
inside the heat pump based on the detected temperature; and

a determination step of determining that refrigerant leakage has
occurred when a pressure lowering amount of the refrigerant is more
than a predetermined level.

The method of claim 5, wherein in the temperature detection step, a
temperature measurement point is positioned outside the air suction
flow path.

The method of claim 1, further comprising a check step of checking an
operation state of the compressor,

wherein the determination step is executed only when the compressor is
operated.

A clothes treating apparatus, comprising:

a drum configured to accommodate therein an object to be dried;

an air suction means configured to form a flow path of air introduced
into the drum;

an air exhaustion means configured to form a flow path of air
exhausted from the drum;

a condenser disposed to heat air sucked into the drum through the air
suction means;

an evaporator disposed to cool air exhausted from the drum through the
air exhaustion means;

a compressor and an expander configured to constitute a heat pump
together with the condenser and the evaporator;

a temperature detecting means configured to measure a temperature of
the refrigerant; and

a controller configured to determine whether refrigerant leakage has
occurred or not based on a change of temperatures measured by the
temperature detecting means.

The clothes treating apparatus of claim 8, wherein the temperature
detecting means is attached to a surface of the condenser.

The clothes treating apparatus of claim 9, wherein the condenser

comprises:
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a heat transfer portion contacting air moving after being introduced into
the air suction means; and

a non-contact portion not contacting the air,

wherein the temperature detecting means is attached to the non-contact
portion.

A method for diagnosing a clothes treating apparatus comprising:

a drum configured to accommodate therein an object to be dried;

an air suction means configured to form a flow path of air introduced
into the drum;

an air exhaustion means configured to form a flow path of air
exhausted from the drum;

a condenser disposed to heat air sucked into the drum through the air
suction means;

an evaporator disposed to cool air exhausted from the drum through the
air exhaustion means;

a compressor and an expander configured to constitute a heat pump
together with the condenser and the evaporator; and

a heater configured to additionally heat air having passed through the
condenser,

the method comprising:

a temperature detection step of detecting a temperature change of air
near the heater; and

a determination step of determining that refrigerant leakage has
occurred when a temperature decrease amount measured in the tem-
perature detection step is more than a predetermined level.

The method of claim 11, further comprising a check step of checking
an operation state of the compressor,

wherein the determination step is executed only when the compressor is
operated.

The method of claim 11, wherein in the temperature detection step, a
temperature is measured on a surface of the air suction means facing
the heater.

The method of claim 11, wherein if it is determined that refrigerant
leakage has occurred, executing a drying operation by stopping the
compressor and by operating only the heater.

The method of claim 14, further comprising informing a user of re-
frigerant leakage in a visual or audible manner.

A clothes treating apparatus, comprising:
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a drum configured to accommodate therein an object to be dried;
an air suction means configured to form a flow path of air introduced
into the drum;
an air exhaustion means configured to form a flow path of air
exhausted from the drum;
a condenser disposed to heat air sucked into the drum through the air
suction means;
an evaporator disposed to cool air exhausted from the drum through the
air exhaustion means;
a compressor and an expander configured to constitute a heat pump
together with the condenser and the evaporator;
a heater disposed in the air suction means, and configured to addi-
tionally heat air having passed through the condenser;
a temperature detecting means installed in the air suction means so as
to face the heater; and
a controller configured to determine whether refrigerant leakage has
occurred or not based on a change of temperatures measured by the
temperature detecting means.

[Claim 17] The clothes treating apparatus of claim 16, wherein the air suction
means comprises:
an air suction duct disposed on a bottom surface of the drum; and
a backduct extending between the air suction duct and the drum, and
disposed on a rear surface of the drum,
wherein the temperature detecting means is installed on an inner wall
surface of the backduct.

[Claim 18] The clothes treating apparatus of claim 17, wherein the heater is
disposed so as to be spacing from a surface of the backduct, and the
temperature detecting means is disposed between the heater and the

surface of the backduct.
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