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(54) REFRIGERATOR

(67)  The present invention relates to a refrigerator,
comprising: a dry article chamber (12), a cold chamber
(14), a first cooling and circulating system and a second
cooling and circulating system in which a coolant circu-
lates respectively, wherein an evaporating temperature
of the first cooling and circulating system is lower than
that of the second cooling and circulating system, the

first cooling and circulating system comprises an evap-

orator (13) arranged inside the cold chamber (14), and
a refrigerating output passage (15) is arranged between
the cold chamber (14) and the dry article chamber (12).
By communicating the dry article chamber (12) with the
cold chamber (14) of the first cooling and circulating sys-
tem whose evaporating temperature is relatively low, the
absolute humidity of the air entering the dry article cham-
ber (12) is much lower, realizing a lower absolute humid-
ity in the dry article chamber (12).
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Description

[0001] The presentapplication claims the priority of the
Chinese patent application No. 201410432007.0 filed on
August 29, 2014 and with the title of "Refrigerator”, which
is incorporated herein in its entirety as reference.

TECHNICAL FIELD

[0002] The presentinventionis related to a refrigerator
with a dry article chamber, which belongs to the field of
electric home appliances.

BACKGROUND

[0003] Humidity generally refers to air humidity in me-
teorology, or water vapor content in the air excluding wa-
ter in a liquid or solid state. Air not containing water vapor
is called dry air. As water vapor in the atmosphere may
account 0% to 4% of the air volume, when the constitu-
ents of various gases in the air are listed, it means the
proportion of these constituents in dry air.

[0004] "Absolute humidity" refers to the mass of water
vapor contained in the air of a certain volume, and gen-
erally the unit for this mass is grams/cubic meter. The
maximum extent of an absolute humidity is the highest
humidity in a saturation state.

[0005] "Relative humidity" (RH) refers to a ratio of an
absolute humidity to the highest humidity, and an RH
value indicates a saturation degree of water vapor. Air
of an RH of 100% is saturate air. Air of an RH of 50%
contains a half of the water vapor contained in saturate
air with the same temperature. Generally, water vapor in
air of an RH of over 100% condenses into water or ice.
As the temperature rises, air can dissolve more water
vapor, and the AH of air increases. When the RH value
of air exceeds 100%, water vapor contained in the air
condenses, which may facilitate cooling and dehumidifi-
cation. If the temperature rises further, the RH value will
decrease, which may facilitate drying.

[0006] Drying of food is mainly related with the RH.
The lower the RH value is, the less possible the food will
acquire water content.

[0007] Storage compartments of low RH of refrigera-
tors are developed to store various dry articles or food
requiring a dry environment (such as tea and nuts). Dry
food is sensitive to the RH of the storage environment,
and usually needs arelatively low RH, which may change
in a small range. Otherwise, such food may deteriorate
or its quality may be negatively affected.

[0008] A traditional method of reducing the RH of com-
partments utilizes the principle of cooling and dehumid-
ification. In other words, the air in a compartment is suf-
ficiently cooled by an evaporator, so that water vapor is
precipitated and air of lower absolute humidity is ob-
tained. Then, the air of higher absolute humidity in the
compartment is exchanged with the dehumidified air (that
is, the air of higher absolute humidity in the compartment
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is driven out, and the air absolute humidity in the com-
partment is reduced). Then, the temperature is raised by
the environment, so that lower RH is obtained and drying
is realized.

SUMMARY

[0009] The object of the presentinvention is to provide
arefrigeratorthatcan provide adry article chamber there-
in with air of lower absolute humidity to achieve better
dehumidification effects.

[0010] To realize the above object, the present inven-
tion adopts the following technical solutions. Thereis pro-
vided a refrigerator, comprising: a dry article chamber, a
cold chamber, a first cooling and circulating system and
a second cooling and circulating system in which a cool-
ant circulates respectively, wherein an evaporating tem-
perature of the first cooling and circulating system is lower
than that of the second cooling and circulating system,
the first cooling and circulating system comprises an
evaporator arranged inside the cold chamber, and a re-
frigerating output passage is arranged between the cold
chamber and the dry article chamber.

[0011] Asanimprovementofthe presentinvention, the
refrigerator further comprises a first capillary tube and a
second capillary tube that are connected in parallel and
to the evaporator, and control valves respectively ar-
ranged on the first and second capillary tubes, wherein
a flow rate of the first capillary tube is smaller than that
of the second capillary tube, the first cooling system com-
prises the evaporator and the first capillary tube, the sec-
ond cooling and circulating system comprises the evap-
orator and the second capillary tube, and starting of the
first and second capillary tubes is alternated by the con-
trol valves according to a humidity condition in the dry
article chamber.

[0012] As a further improvement of the present inven-
tion, the refrigerator further comprises a controller, which
is electrically connected to the control valves and controls
the alternative starting of the first and second capillary
tubes according to the humidity condition in the dry article
chamber.

[0013] As a yet further improvement of the present in-
vention, the refrigerator further comprises a cooling com-
partment connected with the refrigerating output pas-
sage, wherein the refrigerating output passage compris-
es a main passage connected with the cold chamber and
a first sub-passage and a second sub-passage that are
bifurcated from the main passage and respectively con-
nect the dry article chamber and the cooling compart-
ment.

[0014] As a yet further improvement of the present in-
vention, the cooling compartment comprises one or a
combination of a refrigerating compartment, a freezing
compartment, and a changing-temperature compart-
ment.

[0015] As a yet further improvement of the present in-
vention, the refrigerator further comprises a freezing
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compartment cooled by the first cooling and circulating
system, and a refrigerating compartment cooled by the
second cooling and circulating system, wherein the sec-
ond cooling and circulating system comprises a refriger-
ating evaporator, the refrigerating compartment and the
freezing compartment are formed by foam layer clap-
boards respectively, the dry article chamber is arranged
inside the refrigerating compartment, and the refrigerat-
ing output passage extends from the cold chamber, pass-
es through the foam layer clapboards and communicates
with the dry article chamber, or extends from the cold
chamber to a foam layer at a side portion of the freezing
compartment, and communicates with the dry article
chamber from a side portion of the dry article chamber.
[0016] As a yet further improvement of the present in-
vention, the refrigerator further comprises a return air
passage communicating with the dry article chamber,
wherein the return air passage passes downwards and
through the foam layer clapboards and returns exchang-
ing air in the dry article chamber to the freezing compart-
ment or extends from a side or rear portion of the freezing
compartment and directly communicates with the cold
chamber; and one side of the return air passage is pro-
vided with a return air door.

[0017] As a yet further improvement of the present in-
vention, the opening time of the refrigerating output pas-
sage is determined by the following steps:

S1: acquiring an absolute humidity p1 in the dry ar-
ticle chamber and an absolute humidity p2in the cold
chamber; and

S2: if the absolute humidity p1 is higher than the
absolute humidity p2, opening the refrigerating out-
put passage;

or the opening time of the refrigerating output passage
is determined by the following steps:

S1’: acquiring a dew point temperature in the dry
article chamber and a temperature in the cold cham-
ber; and

S2’: when the temperature in the cold chamber is
lower than the dew point temperature in the dry ar-
ticle chamber, opening the refrigerating output pas-
sage;

or the opening time of the refrigerating output passage
is determined by the following steps:

S1" acquiring a temperature W1 in the dry article
chamber; and

S2": comparing the acquired temperature W1 in the
dry article chamber with a preset temperature range
DO in the dry article chamber of the refrigerator; if
the acquired temperature W1 in the dry article cham-
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ber is higher than the preset temperature range DO,
opening the refrigerating output passage.

[0018] As a yet further improvement of the present in-
vention, one side of the refrigerating output passage is
provided with an air door for opening the refrigerating
output passage.

[0019] As a yet further improvement of the present in-
vention, the dry article chamber is provided with a hu-
midity sensor for detecting a relative humidity in the dry
article chamber and/or a temperature sensor for detect-
ing a temperature therein.

[0020] Thepresentinventioncan produce the following
advantageous effect. By using the first and second cool-
ing and circulating systems, and by communicating the
dry article chamber with the cold chamber of the first cool-
ing and circulating system whose evaporating tempera-
ture is relatively low, the absolute humidity of the air en-
tering the dry article chamber is much lower, realizing a
lower absolute humidity in the dry article chamber.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021]

Fig. 1 is a partial schematic view of a refrigerator
according to an embodiment of the present inven-
tion;

Fig. 2shows acurve of the RH in the dry article cham-
ber relative to time when using capillary tubes of dif-
ferent diameters; and

Fig. 3 is a partial schematic view of a refrigerator
according to another embodiment of the present in-
vention.

DETAILED DESCRIPTION

[0022] ReferringtoFig. 1, arefrigerator provided by an
embodiment of the present invention comprises a refrig-
erating compartment 11, a freezing compartment, a
changing-temperature compartment, cooling and circu-
lating systems in which a coolant circulates respectively,
and a controller. Generally, the refrigerating compart-
ment 11, the freezing compartment and the changing-
temperature compartment are called cooling compart-
ments collectively. A dry article chamber 12 is arranged
in the refrigerating compartment 11 whose standard tem-
perature therein is 0-10 degrees, for example, 6-8 de-
greesin general. Atemperature in the dry article chamber
12 is lower than that in the refrigerating compartment 11,
and is 3-5 degrees in general. The dry article chamber
12is provided with a first temperature sensor (not shown)
for detecting a temperature in the dry article chamber 12
and a first humidity sensor (not shown) for detecting a
relative humidity in the dry article chamber, and the first
temperature sensor and the first humidity sensor are
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electrically connected with the controller. The coolingand
circulating systems comprise a condenser, a compres-
sor, an evaporator 13 and capillary tubes. The evaporator
13 is arranged inside a cold chamber 14 arranged at a
rear side of the cooling compartment. A second temper-
ature sensor (not shown) for detecting a temperature in
the cold chamber 14 and a second humidity sensor (not
shown) for detecting a relative humidity in the cold cham-
ber are arranged in the cold chamber 14, and are elec-
trically connected with the controller. The dry article
chamber 12 is communicated with the cold chamber 14
and the refrigerating compartment 11 through a refriger-
ating output passage 15 comprising a main passage 151
connected with the cold chamber 14 and a first sub-pas-
sage 152 and a second sub-passage 153, which are bi-
furcated from the main passage 151 and respectively
connect the dry article chamber 12 and the cooling com-
partment 11. The capillary tubes comprise afirst capillary
tube 161 and a second capillary tube 162 that are con-
nected in parallel and to the evaporator 13, wherein a
flow rate of the first capillary tube 161 is smaller than that
of the second capillary tube 162, and the flow rate of the
second capillary tube 162 is the same as that of a capillary
tube used in an existing refrigerator. The condenser, the
compressor, the evaporator 13 and the first capillary tube
161 form the first cooling and circulating system; and the
condenser, the compressor, the evaporator 13 and the
first capillary tube 161 form the second cooling and cir-
culating system. When the refrigerator is in anormal cool-
ing state, the second capillary tube 162 is switched on
(i.e., the second cooling and circulating system is
switched on), so that the coolant flows into the evaporator
13 through the second capillary tube 162.

[0023] In a cooling and circulating process, based on
a throttling action of the capillary tube, a liquid coolant in
a high-temperature and high-pressure state is depressu-
rized to a saturated gaseous coolantin alow-temperature
and low-pressure state. In case of a fixed volume, if the
pressure becomes lower, the temperature becomes low-
er according to a gas pressure and temperature propor-
tional relationship. Therefore, after the throttling through
the capillary tube, the greater the reduction of the pres-
sure of the coolant is, the lower the temperature of the
coolant is. In other words, if the flow rate of the capillary
tube becomes smaller, the pressure reduction of the cool-
ant becomes greater and the temperature of the coolant
becomes lower after throttling. As the two capillary tubes
(namely, the first capillary tube 161 and the second cap-
illary tube 162) form the double cooling and circulating
systems (i.e., the first and second cooling and circulating
systems), when the second capillary tube 162 is switched
on, the flow rate of the coolant is relatively greater, the
pressure reduction of the coolant depressurized by the
second capillary tube 162 is not obvious, and an evapo-
rating temperature is relatively higher; when the first cap-
illary tube 161 is switched on, the flow rate of the coolant
is relatively smaller, the pressure reduction of the coolant
is obvious, and the evaporating temperature is relatively
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lower.

[0024] When dehumidifying and drying are needed,
the first capillary tube 161 is switched on, and the coolant
flows into the evaporator 13 through the first capillary
tube161, so that the evaporating temperature becomes
lower, and correspondingly, an absolute humidity of air
in the cold chamber 14 becomes lower. After the dehu-
midifying is completed, the second capillary tube 162 is
switched on, and the coolant flows into the evaporator
13 through the second capillary tube 162, so that the
cooling temperature of the evaporator 13 is maintained
at a normal temperature range of the refrigerating com-
partment. That is, the temperature is raised so as to re-
duce the absolute humidity.

[0025] Control valves 18 are arranged on the first cap-
illary tube 161 and the second capillary tube 162 respec-
tively. The controller is electrically connected to the so-
lenoid valves 8, and is used for alternating the starting
of the first capillary tube 161 and the second capillary
tube 162 according to a humidity condition in the dry ar-
ticle chamber 12. In the present embodiment, the con-
troller determines the humidity condition in the dry article
chamber through data detected by the first humidity sen-
sor in the dry article chamber 12, so as to determine
whether to alternate the starting of the first capillary tube
161 and the second capillary tube 162.

[0026] A lower side of the evaporator 13 is provided
with a fan 19 arranged in the cold chamber 14. One sides
ofthefirst sub-passage 152 and the second sub-passage
153 are respectively provided with a first air door 171 and
a second air door 172. The first sub-passage 152 and
the second sub-passage 153 can be respectively opened
by opening the first air door 171 and the second air door
172. The opening of the first air door 171 and the second
air door 172 is controlled by the controller. The second
sub-passage 153 is always in an open state while the
cooling systems are in operation or is in the open state
only when the second capillary tube 61 is opened. The
first sub-passage 152 is opened either when the first cap-
illary 161 tube is opened or after the first capillary tube
161 is opened. The opening time of the first sub-passage
152 may be a time that is preset in the refrigerator and
later than a time for opening the first capillary tube 161,
and the preset time is obtained after a plurality of tests.
Alternatively, the opening time of the first sub-passage
152 is determined by the following steps:

S1: acquiring an absolute humidity p1 in the dry ar-
ticle chamber 12 and an absolute humidity p2 in the
cold chamber 14; and

S2: if the absolute humidity p1 is higher than the
absolute humidity p2, opening the first sub-passage
152.

[0027] The particular implementation mode of step S1
is as follows: the controller in the refrigerator receives
and processes the temperature detected by the first tem-
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perature sensor and the relative humidity detected by the
first humidity sensor to obtain the absolute humidity p1,
and receives and processes the temperature detected
by the second temperature sensor and the relative hu-
midity detected by the second humidity sensor to obtain
the absolute humidity p2.

[0028] When the relative humidity in the cold chamber
14 is 100%, or condensation occurs to the evaporator
13, the particular implementation of step S1 may be as
follows: the controller in the refrigerator receives and
processes the temperature detected by the first temper-
ature sensor and the relative humidity detected by the
first humidity sensor to obtain the absolute humidity p1,
and receives and processes the temperature detected
by the second temperature sensor to obtain the absolute
humidity p2. Here, it is not necessary to use the second
humidity sensor to detect the relative humidity.

[0029] Since it is difficult to measure the absolute hu-
midity in the refrigerator, the temperature can be used
as a standard in specific control. Here, the opening time
of the second sub-passage 52 is determined by the fol-
lowing steps:

S1’: acquiring a dew point temperature in the dry
article chamber 12 and a temperature in the cold
chamber 14 through the following manner: the con-
troller in the refrigerator receives and processes the
temperature detected by the first temperature sensor
inthe dry article chamber 12 and the relative humidity
detected by the first humidity sensor in the dry article
chamber to obtain the dew point temperature, and
the temperature in the cold chamber 14 is detected
by the second temperature sensor therein, wherein
the dew point temperature is acquired by inquiring a
wet air enthalpy-humidity diagram preset in the con-
troller, and is particularly acquired by the controller
by calculating and inquiring the temperature detect-
ed by the first temperature sensor and the relative
humidity detected by the first humidity sensor; and
S2’: when the temperature in the cold chamber 14
is lower than the dew point temperature in the dry
article chamber 12, opening the first sub-passage
152.

[0030] In addition to the above two manners for deter-
mining the opening time of the second sub-passage 52,
the opening time of the second sub-passage 52 may be
determined by the following steps:

S1" acquiring a temperature W1 in the dry article
chamber 12; and

S2": comparing the acquired temperature W1 in the
dry article chamber 12 with a preset temperature
range DO in the dry article chamber of the refrigera-
tor; if the acquired temperature W1 in the dry article
chamber 12 is higher than the preset temperature
range DO, opening the refrigerating output passage.
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[0031] Referringto Fig. 2, the capillary tube for forming
acurve 1 is the first capillary 161, and the capillary tube
for forming a curve 2 is the second capillary tube 162. It
can be seen from Fig. 2 that the dehumidifying effect
reflected by the curve 2 is superior to that reflected by
the curve 1.

[0032] Inthe above embodiment, the refrigerating out-
put passage 15 is arranged among the refrigerating
chamber 14, the dry article chamber 12 and the refriger-
ating compartment 11, and the fan 19 is arranged on one
side of the evaporator 13. However, in other embodi-
ments, the refrigerating output passage 15 is arranged
among the cold chamber 14, the dry article chamber 12
and other cooling compartments, and the fan 19 is also
arranged on the evaporator 13. Here, the first sub-pas-
sage 152 is connected with the main passage 151 and
the dry article chamber 12, and the second sub-passage
153 is connected with the main passage 151 and other
cooling compartments which may include a freezing com-
partment.

[0033] In the present embodiment, the dual systems
are realized by the first capillary tube 161 and the second
capillary tube 162, which have different flow rates and
are connected to the evaporator 13 respectively. As the
controller is electrically connected to the solenoid valves
8 and alternates the starting of the first capillary tube 161
and the second capillary tube 162 according to the hu-
midity condition in the dry article chamber 12, when the
first capillary tube 161 with a smaller flow rate is switched
on, the absolute humidity of air in the cold chamber 14
is reduced to enable a lower evaporating temperature,
and the absolute humidity of the air entering the dry article
chambers 12 becomes much lower, realizing a better de-
humidifying effect.

[0034] Referring to Fig. 3, a refrigerator provided by
another embodiment of the present invention comprises
a refrigerating compartment 21, a freezing compartment
22, a changing-temperature compartment, and first and
second cooling and circulating systems in which a cool-
ant circulates respectively. The refrigerating compart-
ment 21 and the freezing compartment 22 are formed by
foam layer clapboards 27 respectively. A dry article
chamber 23 is arranged in the refrigerating compartment
21. In the present embodiment, the dry article chamber
23 nestles up against the foam layer clapboards 27. A
standard temperature in the refrigerating compartment
21 is 0-10 degrees, for example, 6-8 degrees in general.
Atemperature in the dry article chamber 23 is lower than
that in the refrigerating compartment 21, and is 3-5 de-
grees in general. An evaporating temperature of the first
cooling and circulating system is lower than that of the
second circulating system. The first cooling and circulat-
ing system comprises a freezing evaporator 241, a con-
denser, a capillary tube and a compressor, and the sec-
ond cooling and circulating system comprises a refriger-
ating evaporator 242, a condenser, a capillary tube and
a compressor. A rear side of the freezing compartment
22 is provided with a first cold chamber 251, a rear side
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of the refrigerating compartment 21 is provided with a
second cold chamber 252; and the freezing evaporator
241 is arranged in the first cold chamber 251, and the
refrigerating evaporator 242 is arranged in the second
cold chamber 252. A humidity sensor for detecting a rel-
ative humidity in the dry article chamber 23 and/or a tem-
perature sensor for detecting a temperature in the dry
article chamber 23 are/is arranged in the dry article cham-
ber 23.

[0035] The first cold chamber 251 is communicated
with the dry article chamber 23 through a firstrefrigerating
output passage 26, which extends from the first cold
chamber 251 to a position below the foam layer clap-
boards 27 and upwardly passes through the foam layer
clapboards 27, so as to communicate with the dry article
chamber 23 from the lower portion of the dry article cham-
ber 23. One side of the first refrigerating output passage
26 is provided with an air door 28 for controlling the open-
ing or closing of the first refrigerating output passage 26.
Of course, in other embodiments, the first refrigerating
output passage may extend from the first cold chamber
251 to a foam layer at a side portion of the freezing com-
partment 22 and upwardly extend to a side portion of the
dry article chamber 23, so as to communicate with the
dry article chamber 23 from a side portion of the dry article
chamber 23, without passing through the foam layer clap-
boards 27.

[0036] Further,inthe present embodiment, a return air
passage 271, which is formed between the dry article
chamber 23 and the freezing compartment 22, passes
through the foam layer clapboards 27 and returns ex-
changing air in the dry article chamber 23 to the freezing
compartment 22. One side of the return air passage 271
is provided with a return air door 272. Of course, the
return air passage 271 may not pass through the foam
layer clapboards 27, and may be an independent return
air passage, which is independently arranged at a side
portion or a rear portion of the refrigerator and directly
communicated with the first cold chamber 251.

[0037] In addition, in the present embodiment, there is
no direct passage for communicating the first cold cham-
ber 251 with the freezing compartment 22 to supply re-
frigerating output to the freezing compartment 22. Of
course, in actual design, the first refrigerating output pas-
sage may comprise a main passage connected with the
first cold chamber 251, and a first sub-passage and a
second sub-passage, which are bifurcated from the main
passage and respectively connect the dry article cham-
ber 23 and the freezing compartment 22. The structure
of the first sub-passage can be the same as that of the
above-mentioned first refrigerating output passage 26
which passes through the foam layer clapboards 27 or
is arranged at a side portion of the freezing compartment
22. The second cold chamber 252 is communicated with
the refrigerating compartment 21 through a second re-
frigerating output passage 29.

[0038] In the present embodiment, the dual cooling
systems (the first cooling and circulating system and the
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second cooling and circulating system) are implemented
by two evaporators (a freezing evaporator 241 and a re-
frigerating evaporator 242), and the first refrigerating out-
put passage communicates the first cold chamber 251
provided with freezing evaporator 241 with the dry article
chamber 23. Therefore, the freezing evaporator 241 with
a lower temperature is used to cool and dehumidify the
exchanging air in the dry article chamber 23, enabling a
lower absolute humidity of air entering the dry article
chamber 23 and realizing a better dehumidifying effect.
[0039] In the present embodiment, to make the AH of
the air entering the dry article chamber 23 even lower,
the opening time of the refrigerating output passage may
be determined by the following steps:

S1: acquiring an absolute humidity p1 in the dry ar-
ticle chamber and an absolute humidity p2 in the cold
chamber; and

S2: if the absolute humidity p1 is higher than the
absolute humidity p2, opening the refrigerating out-
put passage;

or the opening time of the refrigerating output pas-
sage may be determined by the following steps:

S1’: acquiring a dew point temperature in the dry
article chamber and a temperature in the cold cham-
ber; and

S2’: when the temperature in the cold chamber is
lower than the dew point temperature in the dry ar-
ticle chamber, opening the refrigerating output pas-
sage;

or the opening time of the refrigerating output passage
may be determined by the following steps:

S1": acquiring a temperature W1 in the dry article
chamber; and

S2": comparing the acquired temperature W1 in the
dry article chamber with a preset temperature range
DO in the dry article chamber of the refrigerator; if
the acquired temperature W1 in the dry article cham-
ber is higher than the preset temperature range DO,
opening the refrigerating output passage.

[0040] Tosumup, by usingthe firstand second cooling
and circulating systems, and by communicating the dry
article chambers 12, 23 with the cold chambers 14, 251
of the first cooling and circulating system whose evapo-
rating temperature is relatively low, the absolute humidity
of the air entering the dry article chambers 12, 23 is much
lower, realizing lower absolute humidity in the dry article
chambers 12, 23.

[0041] Although the preferred embodiments of the
present invention are disclosed for illustration purposes,
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those skilled in the art may realize that various improve-
ments, supplements and substitutions are possible with-
out departing from the scope and spirit of the present
invention as disclosed by the appended claims.

Claims

1. A refrigerator comprising a dry article chamber and
a cold chamber, characterised in that the refriger-
ator further comprising a first cooling and circulating
system and a second cooling and circulating system
in which a coolant circulates respectively, charac-
terised in that wherein an evaporating temperature
of the first cooling and circulating system is lower
than that of the second cooling and circulating sys-
tem, the first cooling and circulating system compris-
es an evaporator arranged inside the cold chamber,
and a refrigerating output passage is arranged be-
tween the cold chamber and the dry article chamber.

2. Therefrigerator of claim 1, further comprising: a first
capillary tube and a second capillary tube that are
connected in parallel and to the evaporator, and con-
trol valves respectively arranged on the first and sec-
ond capillary tubes, wherein a flow rate of the first
capillary tube is smaller than that of the second cap-
illary tube, the first cooling system comprises the
evaporator and the first capillary tube, the second
cooling and circulating system comprises the evap-
orator and the second capillary tube, and starting of
the first and second capillary tubes is alternated by
the control valves according to a humidity condition
in the dry article chamber.

3. Therefrigerator of claim 2, further comprising: a con-
troller, which is electrically connected to the control
valves and controls the alternative starting of the first
and second capillary tubes according to the humidity
condition in the dry article chamber.

4. Therefrigerator of claim 2, further comprising: a cool-
ing compartment connected with the refrigerating
output passage, wherein the refrigerating output
passage comprises a main passage connected with
the cold chamber and a first sub-passage and a sec-
ond sub-passage that are bifurcated from the main
passage and respectively connect the dry article
chamber and the cooling compartment.

5. Therefrigerator of claim 4, wherein the cooling com-
partment comprises one or a combination of a refrig-
erating compartment, a freezing compartment, and
a changing-temperature compartment.

6. The refrigerator of claim 1, further comprising: a
freezing compartment cooled by the first cooling and
circulating system, and a refrigerating compartment
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cooled by the second cooling and circulating system,
wherein the second cooling and circulating system
comprises a refrigerating evaporator, the refrigerat-
ing compartment and the freezing compartment are
formed by foam layer clapboards respectively, the
dry article chamber is arranged inside the refrigerat-
ing compartment, and the refrigerating output pas-
sage extends from the cold chamber, passes
through the foam layer clapboards and communi-
cates with the dry article chamber, or extends from
the cold chamber to a foam layer at a side portion of
the freezing compartment, and communicates with
the dry article chamber from a side portion of the dry
article chamber.

The refrigerator of claim 6, further comprising: a re-
turn air passage communicating with the dry article
chamber, wherein the return air passage passes
downwards and through the foam layer clapboards
and returns exchanging air in the dry article chamber
to the freezing compartment or extends from a side
or rear portion of the freezing compartment and di-
rectly communicates with the cold chamber; and one
side of the return air passage is provided with areturn
air door.

The refrigerator of claim 1, wherein the opening time
of the refrigerating output passage is determined by
the following steps:

S1: acquiring an absolute humidity p1 in the dry
article chamber and an absolute humidity p2 in
the cold chamber; and

S2: if the absolute humidity p1 is higher than the
absolute humidity p2, opening the refrigerating
output passage;

or the opening time of the refrigerating output pas-
sage is determined by the following steps:

S1’: acquiring a dew point temperature in the
dry article chamber and a temperature in the
cold chamber; and

S2’: when the temperature in the cold chamber
is lower than the dew point temperature in the
dry article chamber, opening the refrigerating
output passage;

or the opening time of the refrigerating output pas-
sage is determined by the following steps:

S1" acquiring a temperature W1 in the dry arti-
cle chamber; and

S2": comparing the acquired temperature W1 in
the dry article chamber with a preset tempera-
ture range DO in the dry article chamber of the
refrigerator; if the acquired temperature W1 in
the dry article chamber is higher than the preset
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temperature range DO, opening the refrigerating
output passage.

The refrigerator of claim 1, wherein one side of the
refrigerating output passage is provided with an air
door for opening the refrigerating output passage.

The refrigerator of claim 1, wherein the dry article
chamber is provided with a humidity sensor for de-
tecting a relative humidity in the dry article chamber
and/or a temperature sensor for detecting a temper-
ature therein.
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