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(57)  An automatic drying judgment method for a
clothes dryer and a clothes dryer, comprises, setting up
a corresponding relationship between atime t and a tem-
perature T, of all loads in a drying state in the clothes
dryer; in a drying process, the clothes dryer detecting a
temperature T, in a drum in real time, and comparing

with the temperature T, corresponding to the time; and

Temp

when the temperature T, detected in real time is greater
than or equal to the temperature T4 corresponding to the
time, clothes in the drum being judged to be dried. This
judgment method realizes quantitative judgment of con-
tinuous loads, and can accurately judge the drying state
of all the loads, thereby ensuring the drying effect of any
load of the clothes dryer.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to the field of
clothes drying, and in particular to an automatic drying
judgment method for a clothes dryer and a clothes dryer.

BACKGROUND ART

[0002] A NTC (thermistor) is commonly installed at an
air outlet of a drum of clothes dryers, and itis an important
branch of automatic drying control of the existing clothes
dryer to perform automatic drying judgment by utilizing
an NTC. Along with the process of drying, the NTC pos-
sesses as the curve characteristics shownin Fig. 1, stage
1 is a stage in which heating begins, and discharge tem-
perature rises dramatically; stage 2 is a stage of stable
drying, and the discharge temperature is stable; and
stage 3 is a stage in which drying will be finished, and
the discharge temperature rises dramatically.

[0003] In ordinary methods, the temperature value in
stage 2 is taken as the stable temperature value T,, while
the temperature value in stage 3 is T3, and let 5T=T5-T».
The clothes drying degrees under different 3T can be
tested through tests with specific models of dryers and
specific loads, thereby realizing automatic drying control.
The method has the following shortcomings: the quantity
of clothes have a great influence on the drying effect,
when the clothes are more and a full load is approached,
the drying effect is better, while when the clothes are
fewer, the drying effect is poor and the clothes often can-
not be completely dried. Clothes with different quantities
can also be subjected to drying test to obtain several
ranges corresponding to different clothes quantities, a
corresponding range is selected based on the quantity
of the dried clothes to determine the drying state. How-
ever, only a range is taken, and only discrete points can
be detected and not all the loads can be included.
[0004] In view of this, the present disclosure is hereby
proposed.

SUMMARY

[0005] The objective of the present disclosure is to
overcome the shortcomings of the prior art and provide
an automatic drying judgment method for a clothes dryer.
[0006] Inordertorealize the objective, the present dis-
closure adopts the following technical solution: an auto-
matic drying judgment method for a clothes dryer is pro-
vided. The clothes dryer is set up with the corresponding
relationship between time t and temperature T of all the
loads in a drying state. In the drying process, the clothes
dryer detects the temperature T, in the drum in real time,
and compares with the settemperature T4 corresponding
to the time; and when the temperature T, detected in real
time is greater than or equal to the set temperature T,
corresponding to the time, the clothes in the drum are
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judged to be dried.

[0007] The corresponding relationship of the time tand
temperature T of all the loads in a drying state is a quad-
ratic function relationship.

[0008] The quadratic function is a quadratic function
with its graphic concave up, and the corresponding rela-
tionship curve of the time t and temperature T, of all the
loads in a drying state is the left part of the vertex of the
quadratic function.

[0009] Through experimental tests, the clothes dryer
obtains the curve formula of the quadratic function, stores
the curve formula in a main control board of the clothes
dryer, and directly calls the curve formula in the drying
process.

[0010] The time t and temperature T, are got for mul-
tiple loads in the drum during the drying process through
experiments by the clothes dryer, and connects the mul-
tiple groups of time t and temperature T, in the drum into
a smooth curve, wherein the smooth curve is a quadratic
function curve, and the formula of the quadratic function
curve is determined.

[0011] The time t and temperature T, are get for at
least three loads in the drum during drying process
through experiments, and determines the formula of the
quadratic function curve based on the three groups of
time t and the temperature T, in the drum.

[0012] Atemperaturesensorisarranged atan airoutlet
of a drum of the clothes dryer and is used for detecting
the temperature in the drum in real time.

[0013] The corresponding relationship between time t
and temperature T, of all the loads in a drying state is as
follows: T4 =at2+bt+c, wherein a, b and ¢ are constants,
and the constant is related to the maximum load, heating
power, wind speed and temperature control system of
the clothes dryer.

[0014] The value of cis amended along with the differ-
ence of the ambient temperature, when drying begins,
the ambient temperature is measured and is recorded
as T3, then c=72-T3*0.9.

[0015] The present disclosure further provides a
clothes dryer having the above method.

[0016] After the technical solution in the present dis-
closure is adopted, the following beneficial effects are
brought about:

In the judgment method of the present disclosure,
the quadratic function curve contains the corre-
sponding relationship of the time and temperature
of all the loads in a drying state. As long as the tem-
perature curve of the clothes drying process is inter-
sected with the quadratic function, the clothes are
dried, that is to say, when the temperature in the
drum is greater than or equal to the temperature on
the quadratic function curve corresponding to the
time, the clothes in the drum can be judged to be
dried. This judgment method realizes quantitative
judgment of continuous loads, and can judge the ac-
curate drying state of all the loads, thereby ensuring
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the drying effect of any load of the clothes dryer.
BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

Fig. 1 is a drying curve chart in the prior art;

Fig. 2isadrying curve chartinthe judgement method
of the present disclosure;

Fig. 3 is a flow chart of the judgement method in the
present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENT

[0018] The specificimplementation of the present dis-
closure will be described in detail below in combination
with the accompanying drawings.

[0019] The present disclosure provides an automatic
drying judgment method for a clothes dryer, wherein the
clothes dryer is internally provided with the correspond-
ing relationship between time t and temperature T, of all
the loads in a drying state. In the drying process, the
clothes dryer detects the temperature T, in the drum in
real time, and compares with the set temperature T, cor-
responding to the time; and when the temperature T,
detected in real time is greater than or equal to the set
temperature T, corresponding to the time, the clothes in
the drum are judged to be dried. By adopting such ajudg-
ment method, the accurate drying state of all the loads
can be judged, thereby ensuring the drying effect of the
clothes dryer at any load.

[0020] The corresponding relationship between time t
and temperature T, of all the loads in a drying state is a
quadratic function relationship and satisfies the following
formula: T1=at2+bt+c, wherein a, b and ¢ are constants.
The constants a, b and c are corresponding to the max-
imum load or capacity, heating power, wind speed and
temperature control system of the clothes dryer. That s,
each model corresponds to a group of a, b and ¢, and
each modelis provided with a corresponding relationship
of a quadratic function.

[0021] Through numerous researches and experi-
ments, clothes of different weights (such as clothes of
0.5kg, 1kg, 2kg, 4kg and 6kg) are subjected to drying
tests, a temperature curve of the drying process is ob-
tained as shown in Fig. 2. The temperature values of
clothes of different weights during drying process are
marked in the above figure and connected together to
form a curve, and the curve is a quadratic function. The
quadratic function further covers the corresponding re-
lationship of the time and temperature of the clothes of
undetected weights during drying process. Therefore,
the quadratic function contains the corresponding rela-
tionship of the time and temperature of all the loads in a
drying state. As long as the temperature curve of the
clothes drying process is intersected with the quadratic
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function, the clothes are dried, that is to say, when the
temperature in the drum is greater than or equal to the
temperature on the quadratic function curve correspond-
ing to the time, the clothes in the drum can be judged to
be dried. This judgment method realizes quantitative
judgment of continuous loads, and can judge the accu-
rate drying state of all the loads, thereby ensuring the
drying effect of any load of the clothes dryer.

[0022] The clothes dryer obtains the curve formula of
the quadratic function through experimental tests, stores
the curve formula in a main control board of the clothes
dryer, and directly calls the curve formula in the drying
process. When the temperature in the drum is greater
than or equal to the temperature on the quadratic function
curve corresponding to the time, the clothes in the drum
are judged to be dried.

[0023] Before the clothes dryer leaves the manufac-
ture factory, for the clothes dryer of such a model, the
time t and temperature T, in the drum of at least three
loads in the drying process are got through experiments,
and the quadratic function curve formula is determined
based on the three groups of time t and temperature T,
in the drum. When the temperature in the drum is greater
than or equal to the temperature on the quadratic function
curve corresponding to the time, the clothes in the drum
are judged to be dried.

[0024] The clothes dryer tests the time t and temper-
ature T4 in the drum of multiple loads during drying proc-
ess through experiments, and connects the multiple
groups of time t and temperature T, in the drum into a
smooth curve, wherein the smooth curve is a quadratic
function curve. The quadratic function curve contains the
corresponding relationship of the time and temperature
of all the loads in a drying state, as long as the temper-
ature curve of the clothes drying process is intersected
with the quadratic function, the clothes are dried, that is
to say, when the temperature in the drum is greater than
or equal to the temperature on the quadratic function
curve corresponding to the time, the clothes in the drum
can be judged to be dried. The quadratic function curve
formula is determined and stored in a main control board
of the clothes drier, and is directly taken in the drying
process. When the temperature in the drum is greater
than or equal to the temperature on the quadratic function
curve corresponding to the time, the clothes in the drum
are judged to be dried.

[0025] Atemperaturesensorisarranged atan airoutlet
of a drum of the clothes dryer and is used for detecting
the temperature in the drum in real time. Preferably, the
air outlet of the drum of the clothes dryer is provided with
an NTC (a thermistor).

[0026] The quadratic function appears at different po-
sitions of the coordinate system along with the different
ambient temperatures, and after tests, the value of c is
in a linear relationship with 0.9 time of T5. The value of
c is amended along with the changing of the ambient
temperature. When drying process begins, the ambient
temperature is measured and is recorded as T3, then
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c=72-T5*0.9. The amended quadratic function is more
accurate, and accurate drying finishing point of clothes
of different weights can be more accurately obtained.
[0027] The presentdisclosure provides a clothes dryer
using the above judgment method. A temperature sensor
is arranged at an air outlet of a drum of the clothes dryer
and is used for detecting the temperature in the drum in
real time. Before the clothes dryer leaves the manufac-
ture factory, for the clothes dryer of such a model, it is
obtained through experimental tests that the correspond-
ing relationship between time t and temperature T, of all
the loads in a drying state is a quadratic function curve
formula, the curve formula is stored in a main control
board of a clothes dryer. In the drying process, the clothes
dryer detects the temperature T, in the drum in real time,
directly calls the curve formula, and compares with the
set temperature T, corresponding to the time. When the
temperature T, detected in real time is greater than or
equal to the settemperature T, corresponding to the time,
the clothes in the drum are judged to be dried. For the
clothes dryer of such a model, the time t and temperature
T, inthe drum of atleast three loads in the drying process
are tested through experiments, and the quadratic func-
tion curve formula is determined based on the three
groups of time t and temperature T, in the drum.

Embodiment 1

[0028] The present disclosure describes a direct dis-
charging clothes dryer with a drying capacity of 6kg, the
rated voltage is 220V/50Hz, the heating power is 1800W,
the discharge temperature is controlled to be not greater
than 60°C, the air inlet temperature is not greater than
120°C, and the designed maximum air volume is
150m3/h. The following quadratic function is obtained
through tests: T, =at2+bt+c, wherein a=0.0009, b=-
0.2035, ¢=50.0000, namely, the following quadratic func-
tion is obtained through tests:
T4=0.0009t2+0.2035t+50.0000, wherein 0<t<110.
[0029] The formula is preset in the main control board
of the clothes dryer, then accurate drying finishing points
of clothes of different weights can be achieved. It should
be noted that, the constants a, b and c in the formula are
tested under an ambient temperature of 20°C. The value
of ¢ needs to be amended along with the difference of
the ambient temperature, when the clothes dryer begins
to operate, the ambient temperature is measured and is
recorded as T,, then c=72-T;3*0.9. The value of c is cal-
culated due to the following reason: the quadratic func-
tion appears at different positions of the coordinate sys-
tem along with the difference of the ambienttemperature,
and after tests, the value of c is in a linear relationship
with 0.9 time of T,5. The amended quadratic function is
more accurate, and accurate drying finishing point of
clothes of different weights can be more accurately ob-
tained.

[0030] Whatisdescribed above is merely preferred im-
plementation of the presentdisclosure. It should be noted
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that, under the premise of not departing from the principle
of the present disclosure, those of ordinary skill in the art
can further make various transformations and improve-
ments, and such transformations and improvements
shall also be deemed as falling into the protection scope
of the present disclosure.

Claims

1. An automatic drying judgment method for a clothes
dryer, comprising
setting up a corresponding relationship between a
time t and a temperature T, of all loads in a drying
state in the clothes dryer;
in a drying process, the clothes dryer detecting a
temperature T,in adrum in real time, and comparing
with the temperature T, corresponding to the time;
and
when the temperature T, detected in real time is
greater than or equal to the temperature T, corre-
sponding to the time, clothes in the drum being
judged to be dried.

2. The automatic drying judgment method for the
clothes dryer according to claim 1, wherein the cor-
responding relationship between the time t and the
temperature T, of all the loads in the drying state is
satisfied with a quadratic function.

3. The automatic drying judgment method for the
clothes dryer according to claim 2, wherein the quad-
ratic function is a quadratic function with its graphic
concave up, and
a corresponding relationship curve of the time t and
temperature T, of all the loads in the drying state is
a left part of a vertex of the quadratic function.

4. The automatic drying judgment method for the
clothes dryer according to any one of claims 1-3,
wherein through experimental tests, the clothes dry-
er obtains a formula of the corresponding relation-
ship of the time t and temperature T, of all the loads
in the drying state, stores the formula in a main con-
trol board of the clothes dryer, and directly calls the
formula in the drying process.

5. The automatic drying judgment method for the

clothes dryer according to any one of claims 1-4,
wherein the time t and temperature T, are got for
multiple loads in the drum during the drying process
through experiments,
a smooth curve is obtained by connecting multiple
groups of time t and temperature T, in the drum, and
the smooth curve is a quadratic function curve, and
the formula of the quadratic function curve is deter-
mined.
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The automatic drying judgment method for the
clothes dryer according to claim 2 or 3, wherein the
time t and temperature T, are got for at least three
loads in the drum during the drying process through
experiments, and the formula of the quadratic func-
tion curve based on the three groups of time t and
the temperature T, in the drum is determined.

The automatic drying judgment method for the
clothes dryer according to any one of claims 1-6,
wherein a temperature sensor is arranged at an air
outlet of the drum of the clothes dryer and is used
for detecting the temperature in the drumin real time.

The automatic drying judgment method for the
clothes dryer according to any one of claims 1-7,
wherein the corresponding relationship between
time tand temperature T, of all the loads in the drying
state is as follows: T1=at2+bt+c, which a, b and care
constants.

The automatic drying judgment method for the
clothes dryer according to claim 8, wherein a value
of ¢ is amended along with different ambient tem-
peratures,

when drying begins, the ambient temperature is
measured and is recorded as T3, then c=72-T3*0.9.

A clothes dryer having the above methods according
to any one of claims 1-9.
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The clothes dryer obtains the curve formula of the
time t and temperature T, of all the loads in the
drying state through experimental tests

The formula is stored in a main control board of the
clothes dryer

The clothes dryer detects the temperature value T, in
the drum in real time in the drying process

The stored curve formula is taken and the set value T;
is calculated

NO

YES

The clothes are dried

Fig. 3
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