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(54) MICROENVIRONMENT FRESH‑KEEPING REFRIGERATOR

(57) A microenvironment fresh-keeping refrigerator
of the present invention relates to the field of electric
appliances. A data acquisition module acquires the tem-
perature, humidity, oxygen concentration, ozone con-
centration, negative ion concentration, air pressure, air
quality data and stored object data of a microenvironment
fresh-keeping chamber; a regulation and control device
controls an inflation and extracting pump, a water supply
and discharge pump, an adsorption type modified atmo-
sphere device, a humidifying device, a refrigerating de-
vice, a superoxide generator, negative ion generators
and catalyst controlled release devices on the basis of the
acquired data in combination with internet big data and
set data; various fresh-keeping elements such as air
composition, airflow pressure, temperature and humidity,
oxygen concentration, ozone concentration, negative ion
concentration and air sterility and cleanliness in the re-
frigerator are regulated and controlled in an omnidirec-
tional and multi-angle digital targeted mode; harmful
residues on the surfaces of fruits and vegetables are
degraded; harmless and thorough sterilization and dis-
infection are conducted; rotten elements and freshness
loss factors are removed at fixed points; anti-corrosion
and fresh-keeping elements are precisely maintained;
nutritional components of fruits, vegetables, meat, fish
and stored products and original freshness are kept
rapidly and permanently; and a fresh-keeping refrigera-
tor microenvironment with precise fresh keeping and
comprehensive nutrition keeping is created.EP
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Description

[0001] The present application claims priority to Chi-
nese Patent Application No. 202410082489.5, filed with
the China National Intellectual Property Administration
(CNIPA) on January 19, 2024 and entitled "MICROEN-
VIRONMENT FRESH-KEEPING REFRIGERATOR",
which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of
electrical appliances, and in particular, relates to a micro-
environment fresh-keeping refrigerator.

BACKGROUND

[0003] Currently, electrical appliances such as refrig-
erators and washing machines are becoming increas-
ingly popular. However, in recent years, the upgrading of
household electrical appliances has been unsatisfactory.
For example, refrigerators have relied solely on low-
temperature bacteriostasis as a basic storage technique
since their inception over a century ago, without any
substantial technological breakthroughs. Fresh-keeping
technologies such as vacuum, high pressure, ozone, and
modified atmosphere have never been practically ap-
plied in refrigerators, making it impossible to accurately
regulate the air pressure, temperature, humidity, oxygen
concentration, and ozone concentration inside refrigera-
tors.

SUMMARY

[0004] An objective of the present disclosure is to
provide a microenvironment fresh-keeping refrigerator,
enabling accurate regulation of air pressure, tempera-
ture, humidity, oxygen concentration, and ozone concen-
tration inside the refrigerator.
[0005] To achieve the above objective, the present
disclosure provides the following solutions:
[0006] A microenvironment fresh-keeping refrigerator
is provided, including: a cabinet, a door, and a micro-
environment fresh-keeping compartment, a data acqui-
sition module, a regulating device, an inflation and defla-
tion pump module, a water inlet and outlet pump module,
a gas conditioning module, an atmospheric water gen-
erator, a refrigeration and temperature control device,
and an equipment compartment that are arranged within
the cabinet,

where the microenvironment fresh-keeping com-
partment includes a microenvironment refrigerated
fresh-keeping compartment, a microenvironment
comprehensive fresh-keeping compartment, a mi-
croenvironment freezing fresh-keeping compart-
ment, and a microenvironment soft-freezing fresh-
keeping compartment; each of the microenviron-

ment refrigerated fresh-keeping compartment, the
microenvironment comprehensive fresh-keeping
compartment, the microenvironment freezing
fresh-keeping compartment, and the microenviron-
ment soft-freezing fresh-keeping compartment is
provided with a gas inlet, a gas outlet, a water inlet,
and a water outlet; and the regulating device in-
cludes a control module and a door touch screen;
the gas conditioning module includes an adsorption-
type modified atmosphere device, a humidification
and humidity control device, an ozone generator, a
negative oxygen ion generator, and a catalytic con-
trolled-release device; the humidification and humid-
ity control device, the ozone generator, the negative
oxygen ion generator, and the catalytic controlled-
release device are arranged in the microenviron-
ment fresh-keeping compartment; and the adsorp-
tion-type modified atmosphere device, the inflation
and deflation pump module, the water inlet and outlet
pump module, the atmospheric water generator, and
the refrigeration and temperature control device are
arranged in the equipment compartment;
the gas outlet is connected to the inflation and defla-
tion pump module through a gas outlet pipeline, the
inflation and deflation pump module is connected to
the atmospheric water generator, the atmospheric
water generator is connected to the adsorption-type
modified atmosphere device, the adsorption-type
modified atmosphere device is connected to the
gas inlet through a gas inlet pipeline, so as to form
a circulation loop for modified atmosphere preserva-
tion; the inflation and deflation pump module is con-
nected to the gas inlet through the gas inlet pipeline,
and is also connected to an inflation pipeline through
the gas outlet pipeline, so as to generate a high
pressure in the microenvironment fresh-keeping
compartment for high-pressure preservation; the in-
flation and deflation pump module is connected to
the gas outlet through the gas outlet pipeline, so as to
generate a vacuum in the microenvironment fresh-
keeping compartment for vacuum preservation; the
water inlet and outlet pump module is connected to
the atmospheric water generator, and the water inlet
and outlet pump module is connected to the humi-
dification and humidity control device and the atmo-
spheric ice-making water dispenser through a water
inlet pipeline and the water inlet; and the water inlet
and outlet pump module also communicates with a
water collection tank of the microenvironment fresh-
keeping compartment through a water outlet pipeline
and the water outlet;
the data acquisition module is arranged in the micro-
environment fresh-keeping compartment; the data
acquisition module is connected to the control mod-
ule; the control module is connected to the adsorp-
tion-type modified atmosphere device, the humidifi-
cation and humidity control device, the ozone gen-
erator, the negative oxygen ion generator, the cata-
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lytic controlled-release device, the inflation and de-
flation pump module, the water inlet and outlet pump
module, the atmospheric water generator, the refrig-
eration and temperature control device, and Internet;
and the refrigeration and temperature control device
is connected to the microenvironment fresh-keeping
compartment, the atmospheric water generator, and
the atmospheric ice-making water dispenser;
the data acquisition module is configured to acquire
temperature, humidity, ozone concentration, oxygen
concentration, negative oxygen ion concentration,
air pressure, and air quality data of the microenvir-
onment fresh-keeping compartment, and data of
items stored in the microenvironment fresh-keeping
compartment;
the control module is configured to: compare the
temperature, humidity, ozone concentration, oxygen
concentration, negative oxygen ion concentration,
air pressure, and air quality data of the microenvir-
onment fresh-keeping compartment with respective
set values, and regulate, based on comparison re-
sults, the inflation and deflation pump module, the
adsorption-type modified atmosphere device, the
humidification and humidity control device, the
ozone generator, the negative oxygen ion generator,
the catalytic controlled-release device, and the re-
frigeration and temperature control device such that
the inflation and deflation pump module drives the
adsorption-type modified atmosphere device to gen-
erate nitrogen and circulate the nitrogen into the
microenvironment fresh-keeping compartment for
modified atmosphere preservation; cause the infla-
tion and deflation pump module to generate a va-
cuum or a high pressure in the microenvironment
fresh-keeping compartment through the gas outlet
pipeline, the inflation pipeline, and the gas inlet pipe-
line, enabling vacuum preservation or high-pressure
preservation; cause the humidification and humidity
control device to perform humidification and humidity
control preservation on the microenvironment com-
prehensive fresh-keeping compartment; cause the
ozone generator to generate ozone to enable ster-
ilization and residue degradation for the microenvir-
onment comprehensive fresh-keeping compartment
and items stored therein; cause the negative oxygen
ion generator to generate negative oxygen ions to
perform sterilization and preservation on the micro-
environment fresh-keeping compartment and items
stored therein; cause the catalytic controlled-release
device to perform sterilization and harmful sub-
stance decomposition on the microenvironment
fresh-keeping compartment and items stored there-
in; and regulate a temperature of the microenviron-
ment fresh-keeping compartment in real time; and
the control module is further configured to: control
the inflation and deflation pump module to extract a
gas inside or outside the microenvironment fresh-
keeping compartment and deliver the gas to the

atmospheric water generator; control the atmo-
spheric water generator to produce water; and con-
trol the water inlet and outlet pump module to deliver
the produced water to the humidification and humid-
ity control device and the atmospheric ice-making
water dispenser.

[0007] According to the specific embodiments pro-
vided in the present disclosure, the present disclosure
discloses the following technical effects:
[0008] In the microenvironment fresh-keeping refrig-
erator of the present disclosure, temperature, humidity,
oxygen concentration, ozone concentration, negative
oxygen ion concentration, air pressure, and air quality
data of the microenvironment fresh-keeping compart-
ment and data of items stored in the microenvironment
fresh-keeping compartment are acquired by the data
acquisition module. Based on the acquired data, in com-
bination with Internet big data and set values, the reg-
ulating device controls the inflation and deflation pump,
the water inlet and outlet pump, the adsorption-type
modified atmosphere device, the humidification device,
the refrigeration device, the ozone generator, the nega-
tive oxygen ion generator, and the catalytic controlled-
release device to enable all-round, multi-angle, and di-
gital targeted regulation of various preservation factors
inside the microenvironment fresh-keeping refrigerator,
including air composition, airflow pressure, temperature,
humidity, oxygen concentration, ozone concentration,
negative oxygen ion concentration, and air sterility. As
a result, the microenvironment fresh-keeping refrigerator
can degrade harmful residues on the surfaces of fruits
and vegetables, perform harmless and full-range sterili-
zation, eliminate spoilage factors and freshness-degrad-
ing factors in a targeted manner, accurately maintain anti-
corrosion and preservation elements, and rapidly and
durably protect the nutritional components and original
flavor of fruits, vegetables, meats, fish, or other stored
items, thereby creating a microenvironment for accurate
preservation and comprehensive nutrition retention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] To describe the technical solutions in the em-
bodiments of the present application or in the prior art
clearly, the accompanying drawings required for describ-
ing the embodiments or the prior art will be briefly de-
scribed below. Apparently, the accompanying drawings
in the following description only show some embodi-
ments of the present application, and a person of ordinary
skill in the art may still derive other accompanying draw-
ings from these accompanying drawings without creative
efforts.

FIG. 1 is a front view of a structure of a microenvir-
onment fresh-keeping refrigerator provided in a first
embodiment of the present disclosure;
FIG. 2 is a cross-sectional view taken along a line A-
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A of the structure of the microenvironment fresh-
keeping refrigerator provided in the first embodiment
of the present disclosure;
FIG. 3 is a front view of a structure of a microenvir-
onment fresh-keeping refrigerator provided in a sec-
ond embodiment of the present disclosure;
FIG. 4 is a cross-sectional view taken along a line B-
B of the structure of the microenvironment fresh-
keeping refrigerator provided in the second embodi-
ment of the present disclosure;
FIG. 5 is a cross-sectional view taken along a line C-
C of the structure of the microenvironment fresh-
keeping refrigerator provided in the second embodi-
ment of the present disclosure;
FIG. 6 is a schematic diagram of an internal structure
of an equipment compartment; and
FIG. 7 is a schematic diagram of a structure of a
humidification and humidity control device.

[0010] Reference numerals: 1.1, cabinet; 1.21, opa-
que door; 1.22, transparent glass anti-condensation
door; 1.23, adjustable-transparency anti-condensation
glass door; 1.3, sealing device; 1A, microenvironment
comprehensive fresh-keeping compartment; 1B, micro-
environment refrigerated fresh-keeping compartment;
1C, microenvironment freezing fresh-keeping compart-
ment; 1D, microenvironment soft-freezing fresh-keeping
compartment; 1A‑1, side-opening cabinet-type microen-
vironment comprehensive fresh-keeping compartment;
1B‑1, side-opening cabinet-type microenvironment refri-
gerated fresh-keeping compartment; 1C‑2, drawer-type
microenvironment freezing fresh-keeping compartment;
1D‑2, drawer-type microenvironment soft-freezing fresh-
keeping compartment; 2.1, inflation and deflation pump;
2.2, air filter; 2.3, heating unit; 2.4, muffler; 3.1, water inlet
and outlet pump; 3.2, water purification filter; 5, regulating
device; 5.3, door touch screen; 5.4, high-definition anti-
fog camera recognition device; 5.5, wireless anti-fog
camera recognition device; 5.6, radar scanning recogni-
tion device; 5.7, wireless radar scanning recognition
device; 6.17, molecular sieve air separation tower A;
6.18, molecular sieve air separation tower B; 6.2, humi-
dification and humidity control device; 6.21, atomization
humidity and water level controller; 6.22, atomizing noz-
zle; 6.23, nozzle holder; 6.24, water delivery cotton stick;
6.25, spring; 6.26, atomization water tank; 6.27, sealed
water plug; 6.28, sealed water socket; 6.3, ozone gen-
erator; 6.4, negative oxygen ion generator; 6.5, catalytic
controlled-release device; 7, atmospheric water genera-
tor; 7.1, water-producing gas outlet pipe; 7.2, condenser
assembly; 7.3, fan; 7.4, gas-water separator; 7.5, drai-
nage filter; 7.6, water storage tank; 7.7, atmospheric ice-
making water dispenser; 7.8, spare water filling port; 7.9,
internal condensing gas pipeline; 7.10, internal and ex-
ternal condensing parallel pipelines; 8, refrigeration and
temperature control device; 8.1, refrigeration pipeline;
10, equipment compartment; C1, ozone sensor; C2,
negative oxygen ion sensor; C3, catalyst sensor; C4,

humidity sensor; C5, oxygen sensor; C6, temperature
sensor; C7, pressure sensor; C8, water level sensor; and
B1 to B16, first solenoid valve to sixteenth solenoid valve.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0011] The technical solutions of the embodiments of
the present disclosure are clearly and completely de-
scribed below with reference to the drawings in the
embodiments of the present disclosure. Apparently, the
described embodiments are merely a part rather than all
of the embodiments of the present disclosure. All other
embodiments obtained by a person of ordinary skill in the
art based on the embodiments of the present disclosure
without creative efforts shall fall within the scope of
protection of the present disclosure.
[0012] An objective of the present disclosure is to
provide a microenvironment fresh-keeping refrigerator,
which can achieve all-round, multi-angle, and digital
targeted regulation of various preservation factors inside
the microenvironment fresh-keeping refrigerator, includ-
ing air composition, airflow pressure, temperature, hu-
midity, oxygen concentration, ozone concentration, ne-
gative oxygen ion concentration, and air sterility.
[0013] In order to make the above objective, features,
and advantages of the present disclosure clear and
comprehensible, the present disclosure will be further
described in detail below in combination with the accom-
panying drawings and specific implementations.
[0014] Intelligent positive and negative pressure sys-
tems are constructed based on positive and negative
pressure technology. Positive and negative pressure
technology refers to regulating fluids and substances
carried thereby with positive and negative pressure,
thereby accurately influencing objects in a specific
space. The technical principle and basic operation meth-
od of intelligent positive and negative pressure systems
are as follows: Fluids (such as air and water) or effective
loads including ozone, catalysts, negative oxygen ions,
modified atmosphere gases, and water carried thereby
are intelligently regulated with positive and negative
pressure to orderly enter, exit, or stay in a specific space
(such as a positive and negative pressure chamber) and
exert desired effects on objects in the specific space.
Intelligent positiveand negative pressure systemsexhibit
large-capacity carrier performance and cross-domain
expandable platform advantages, and can provide tar-
geted influence methods or targeted treatment modes
with respective characteristics for various influenced ob-
jects. Various positive and negative pressure electrical
appliances designed and manufactured based on posi-
tive and negative pressure systems, such as positive and
negative pressure refrigerators and positive and nega-
tive pressure washing machines, can intelligently and
accurately regulate and create the optimal environments
and the optimal performance for operation of electrical
appliances. Thus, the positive and negative pressure
technology revolutionizes existing electrical appliances
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and traditional technologies, and pioneers a new field of
positive and negative pressure electrical appliances.
When applied to refrigerators, positive and negative
pressure systems can intelligently and accurately regu-
late various preservation factors of the refrigerators in
real time, including air circulation, airflow pressure, gas
composition, air sterility and cleanliness, temperature,
and humidity, perform harmless and full-range steriliza-
tion, and rapidly degrade harmful residues on the sur-
faces of stored items, thereby achieving all-round, multi-
angle, and digital targeted management for comprehen-
sive preservation and nutrition retention. Positive and
negative pressure refrigerators integrate various preser-
vation technologies such as vacuum, high pressure,
ozone, catalyst, modified atmosphere preservation, ne-
gative oxygen ions, sterilization, decomposition, humidi-
fication, atmospheric water generation, and low-tem-
perature storage through digital technologies. By apply-
ing digital technologies including Internet, big data, cloud
computing, machine learning, and artificial intelligence,
an adjustable and controllable artificial microclimate can
be formed inside a positive and negative pressure refrig-
erator, creating a high-energy and efficient fresh-keeping
microenvironment. Accordingly, fresh foods and other
items stored in the positive and negative pressure refrig-
erator can be kept in the optimal storage environment and
preservation ecology with the optimal air pressure range,
gas composition, humidity, and temperature. Moreover,
for freshness-degrading factors and spoilage factors of
different stored items, a digital targeted management-
based comprehensive preservation and nutrition reten-
tion solution can be established at the cellular and mo-
lecular levels. The positive and negative pressure refrig-
erator can accurately maintain preservation elements,
eliminate freshness-degrading factors in a targeted man-
ner, and rapidly and durably protect the nutritional com-
ponents and original flavor and freshness of fruits, vege-
tables, meats, fish, and other stored items. Therefore,
positive and negative pressure refrigerators are original
high-tech products belonging to a new generation of
refrigerators.
[0015] As shown in FIG. 1 and FIG. 2, the microenvir-
onment fresh-keeping refrigerator provided by the pre-
sent disclosure includes a cabinet 1.1, a door, and a
microenvironment fresh-keeping compartment, a data
acquisition module, a regulating device 5, an inflation
and deflation pump module, a water inlet and outlet pump
module, a gas conditioning module, a refrigeration and
temperature control device 8, an equipment compart-
ment 10, a water collection tank, and an atmospheric
water generator 7 that are arranged in the cabinet 1.1.
The gas conditioning module includes an adsorption-
type modified atmosphere device, a humidification and
humidity control device 6.2, an ozone generator 6.3, a
negative oxygen ion generator 6.4, and a catalytic con-
trolled-release device 6.5. The humidification and humid-
ity control device 6.2, the ozone generator 6.3, the ne-
gative oxygen ion generator 6.4, and the catalytic con-

trolled-release device 6.5 are arranged in the microen-
vironment fresh-keeping compartment. The adsorption-
type modified atmosphere device, the inflation and defla-
tion pump module, the water inlet and outlet pump mod-
ule, the atmospheric water generator 7, and the refrig-
eration and temperature control device 8 are arranged in
the equipment compartment 10. The regulating device
includes a control module and a door touch screen 5.3.
[0016] The data acquisition module is arranged in the
microenvironment fresh-keeping compartment. The data
acquisition module is connected to the control module.
The control module is connected to the adsorption-type
modified atmosphere device, the humidification and hu-
midity control device 6.2, the ozone generator 6.3, the
negative oxygen ion generator 6.4, the catalytic con-
trolled-release device 6.5, the inflation and deflation
pump module, the water inlet and outlet pump module,
the atmospheric water generator 7, the refrigeration and
temperature control device 8, and Internet. The refrig-
eration and temperature control device 8 is connected to
the microenvironment fresh-keeping compartment 1, the
atmospheric water generator 7, and the atmospheric ice-
making water dispenser 7.7.
[0017] The data acquisition module is configured to
acquire temperature, humidity, ozone concentration,
oxygen concentration, negative oxygen ion concentra-
tion, air pressure, and air quality data of the microenvir-
onment fresh-keeping compartment, and data of items
stored in the microenvironment fresh-keeping compart-
ment.
[0018] In practical application, a microenvironment
fresh-keeping system is provided in the cabinet 1.1.
The microenvironment fresh-keeping system includes
a microenvironment fresh-keeping compartment, an in-
flation and deflation pumpmodule, a water inlet and outlet
pump module, a regulating device 5, a gas conditioning
module, an atmospheric water generator 7, a refrigera-
tion and temperature control device 8, and an equipment
compartment 10.
[0019] The microenvironment fresh-keeping compart-
ment includes a microenvironment comprehensive
fresh-keeping compartment 1A, a microenvironment re-
frigerated fresh-keeping compartment 1B, a microenvir-
onment freezing fresh-keeping compartment 1C, and a
microenvironment soft-freezing fresh-keeping compart-
ment 1D. Each of the microenvironment comprehensive
fresh-keeping compartment 1A, the microenvironment
refrigerated fresh-keeping compartment 1B, the micro-
environment freezing fresh-keeping compartment 1C,
and the microenvironment soft-freezing fresh-keeping
compartment 1D is provided with a gas inlet (j1 to j4),
a gas outlet (k1 to k4), a water inlet (u3), and a water outlet
(v3, v4). Each of the microenvironment comprehensive
fresh-keeping compartment 1A, the microenvironment
refrigerated fresh-keeping compartment 1B, the micro-
environment freezing fresh-keeping compartment 1C,
and the microenvironment soft-freezing fresh-keeping
compartment 1D is provided in one or more quantities
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within the cabinet 1.1. The microenvironment fresh-keep-
ing compartment 1 can be classified into a side-opening
microenvironment fresh-keeping compartment and a
drawer-type microenvironment fresh-keeping compart-
ment according to shapes and characteristics. As shown
in FIG. 2, the side-opening microenvironment fresh-
keeping compartment includes a side-opening cabinet-
type microenvironment comprehensive fresh-keeping
compartment 1A‑1, a side-opening cabinet-type micro-
environment refrigerated fresh-keeping compartment
1B‑1, a side-opening cabinet-type microenvironment
freezing fresh-keeping compartment, and a side-opening
cabinet-type microenvironment soft-freezing fresh-keep-
ing compartment. As shown in FIG. 3, the drawer-type
microenvironment fresh-keeping compartment includes
a drawer-type microenvironment comprehensive fresh-
keeping compartment, a drawer-type microenvironment
refrigerated fresh-keeping compartment, a drawer-type
microenvironment freezing fresh-keeping compartment
1C‑2, and a drawer-type microenvironment soft-freezing
fresh-keeping compartment 1D‑2.Each of the side-open-
ing cabinet-type microenvironment comprehensive
fresh-keeping compartment 1A‑1, the side-opening ca-
binet-type microenvironment refrigerated fresh-keeping
compartment 1B‑1, the side-opening cabinet-type micro-
environment freezing fresh-keeping compartment, and
the side-opening cabinet-type microenvironment soft-
freezing fresh-keeping compartment includes a door, a
sealing device 1.3, and a sealing joint (not shown in the
figures). The door includes an opaque door 1.21 and a
transparent glass anti-condensation door 1.22, or an
opaque door 1.21 and an adjustable-transparency anti-
condensation glass door 1.23. Each of the drawer-type
microenvironment comprehensive fresh-keeping com-
partment, the drawer-type microenvironment refriger-
ated fresh-keeping compartment, the drawer-type micro-
environment freezing fresh-keeping compartment 1C‑2,
and the drawer-type microenvironment soft-freezing
fresh-keeping compartment 1D‑2 includes a sealing de-
vice 1.3, a sealing joint, and a sealed drawer. The sealing
device 1.3 is arranged between the cabinet 1.1 and the
door 1.2. All pipelines and wiring leading into and out of
the cabinet are connected to a sealing joint (not shown in
the figures) to seal the microenvironment fresh-keeping
compartment.
[0020] The regulating device 5 and the atmospheric
ice-making water dispenser 7.7 are provided on the door
of the microenvironment fresh-keeping compartment.
[0021] The gas outlet is connected to the inflation and
deflation pump module through a gas outlet pipeline, the
inflation and deflation pump module is connected to the
atmospheric water generator 7, the atmospheric water
generator 7 is connected to the adsorption-type modified
atmosphere device, the adsorption-type modified atmo-
sphere device is connected to the gas inlet through a gas
inlet pipeline, so as to form a circulation loop for modified
atmosphere preservation. The inflation and deflation
pump module is further connected to the gas inlet through

a third gas outlet of a twelfth solenoid valve B12 and the
gas inlet pipeline, and the inflation and deflation pump
module is also connected to an inflation pipeline through
the gas outlet pipeline, so as to generate a high pressure
in the microenvironment fresh-keeping compartment for
high-pressure preservation. The inflation and deflation
pump module is further connected to the gas outlet
through the gas outlet pipeline, so as to generate a
vacuum in the microenvironment fresh-keeping compart-
ment for vacuum preservation. The water inlet and outlet
pump module is connected to the atmospheric water
generator 7, and the water inlet and outlet pump module
is connected to the humidification and humidity control
device 6.2 and the atmospheric ice-making water dis-
penser 7.7 through a water inlet pipeline and the water
inlet. The water inlet and outlet pump module also com-
municates with a water collection tank of the microenvir-
onment fresh-keeping compartment through a water out-
let pipeline and the water outlet.
[0022] In practical application, the gas conditioning
module includes a modified atmosphere device, a humi-
dification and humidity control device 6.2, an ozone
generator 6.3, a negative oxygen ion generator 6.4,
and a catalytic controlled-release device 6.5.
[0023] As an optional embodiment, the modified atmo-
sphere device is an adsorption-type air separation mod-
ified atmosphere device (adsorption-type modified atmo-
sphere device). The adsorption-type modified atmo-
sphere device includes a molecular sieve air separation
tower A 6.17, a molecular sieve air separation tower B
6.18, a fifteenth solenoid valve B15, and a sixteenth
solenoid valve B16.
[0024] An end of the molecular sieve air separation
tower A 6.17 and an end of the molecular sieve air
separation tower B 6.18 are both connected to the fif-
teenth solenoid valve B15. The fifteenth solenoid valve
B15 is provided at a gas inlet of the gas inlet pipeline. Gas
outlets of the gas inlet pipeline are connected to gas inlets
of the microenvironment refrigerated fresh-keeping com-
partment 1B, the microenvironment comprehensive
fresh-keeping compartment 1A, the microenvironment
freezing fresh-keeping compartment 1C, and the micro-
environment soft-freezing fresh-keeping compartment
1D, respectively. The fifteenth solenoid valve B15 is
further connected to the atmospheric water generator
7. The gas outlets of the gas inlet pipeline are provided
with a second solenoid valve B2, a sixth solenoid valve
B6, a ninth solenoid valve B9, and an eleventh solenoid
valve B11, respectively.
[0025] Another end of the molecular sieve air separa-
tion tower A 6.17 and another end of the molecular sieve
air separation tower B are both connected to the sixteenth
solenoid valve B16. The sixteenth solenoid valve B16 is
further connected to an exhaust pipeline.
[0026] Each solenoid valve is connected to the control
module. Under control of the control module, the inflation
and deflation pump 2.1, the molecular sieve air separa-
tion tower A 6.17, the molecular sieve air separation
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tower B 6.18, and each solenoid valve operate alternately
to produce nitrogen, which is charged into the microen-
vironment fresh-keeping compartment through the gas
inlet pipeline.
[0027] As shown in FIG. 6, the inflation and deflation
pump module, the water inlet and outlet pump module,
the regulating device 5, the modified atmosphere device,
the atmospheric water generator 7, the refrigeration and
temperature control device 8, and the plurality of solenoid
valves B1 to B16 are arranged outside the microenviron-
ment fresh-keeping compartment and inside the equip-
ment compartment 10.
[0028] As an optional embodiment, the microenviron-
ment fresh-keeping compartment communicates with an
end of the inflation and deflation pump module through
the gas outlet pipeline. The gas outlet pipeline is provided
with a first solenoid valve B1, a fourth solenoid valve B4,
an eighth solenoid valve B8, and a tenth solenoid valve
B10. A gas outlet of the gas outlet pipeline is connected to
an end of the inflation and deflation pump module, and
another end of the inflation and deflation pump module is
connected to the atmospheric water generator 7.
[0029] The atmospheric water generator 7 is con-
nected to the water inlet and outlet pump module. The
water inlet and outlet pump module communicates with
the humidification and humidity control device 6.2
through the water inlet pipeline. A water outlet of the
water inlet pipeline is provided with a fifth solenoid valve
B5.
[0030] As an optional embodiment, the inflation and
deflation pump module includes a first filter (air filter 2.2),
a heating unit 2.3, a muffler 2.4, and an inflation and
deflation pump 2.1 that are connected sequentially.
[0031] The first filter is connected to the microenviron-
ment fresh-keeping compartment through the gas outlet
pipeline and a first solenoid valve B1, a fourth solenoid
valve B4, an eighth solenoid valve B8, or a tenth solenoid
valve B10. The first solenoid valve B1 and the tenth
solenoid valve B10 are each further connected to the
inflation pipeline. The inflation and deflation pump mod-
ule extracts air from outside the microenvironment fresh-
keeping compartment through the inflation pipeline and
charges the air into the atmospheric water generator 7 for
water production. A deflation port of the inflation and
deflation pump 2.1 is connected to the muffler 2.4. An
inflation port of the inflation and deflation pump 2.1 is
connected to the atmospheric water generator 7. A
twelfth solenoid valve B12 is provided at a connection
between the inflation and deflation pump 2.1 and the
atmospheric water generator 7.
[0032] When the inflation and deflation pump 2.1 op-
erates, positive and negative pressure generated ac-
cordingly drives an airflow such that the adsorption-type
modified atmosphere device generates nitrogen and
charges the nitrogen into a gas inlet of the microenviron-
ment fresh-keeping compartment, a humid and cold gas
is extracted from a gas outlet of the microenvironment
fresh-keeping compartment and subjected to dehumidi-

fication and water production by the condenser assembly
7.2 and the gas-water separator 7.4 when flowing
through the heating unit 2.3 and the atmospheric water
generator 7, and a resulting dry and warm gas is further
charged into the adsorption-type modified atmosphere
device to produce nitrogen. When such an inflation and
deflation cycle continues, a nitrogen concentration in-
creases and an oxygen concentration decreases in the
microenvironment fresh-keeping compartment. Once
the nitrogen and oxygen concentrations reach the levels
required for modified atmosphere preservation, the in-
flation and deflation cycle stops, and the modified atmo-
sphere preservation is allowed.
[0033] A gas outlet of the inflation and deflation pump
2.1 is further connected to a water-producing gas outlet
pipe 7.1 through a twelfth solenoid valve B12. The water-
producing gas outlet pipe 7.1 injects a gas from inside or
outside the microenvironment fresh-keeping compart-
ment toward the condenser assembly 7.2 for condensa-
tion and water production. The fan 7.3 also blows a gas
toward the condenser assembly 7.2 for condensation
and water production. In this way, the daily needs of
the humidification and humidity control device 6.2, an
ice maker, and a hot and cold purified water dispenser
can be met.
[0034] As shown in FIG. 4, FIG. 5, and FIG. 6, a gas
inlet x of the air filter 2.2 is connected: to a gas outlet k1 of
the microenvironment refrigerated fresh-keeping com-
partment 1B through the exhaust pipeline and the first
solenoid valve B1, to a gas outlet k2 of the microenviron-
ment comprehensive fresh-keeping compartment 1A
through the exhaust pipeline and the fourth solenoid
valve B4; to a gas outlet k3 of the microenvironment
soft-freezing fresh-keeping compartment 1D through
the exhaust pipeline and the eighth solenoid valve B8;
and to a gas outlet k4 of the microenvironment freezing
fresh-keeping compartment 1C through the exhaust pi-
peline and the tenth solenoid valve B10.
[0035] As an optional embodiment, the atmospheric
water generator 7 includes a water-producing gas outlet
pipe 7.1, a condenser assembly 7.2, a fan 7.3, a gas-
water separator 7.4, a water storage tank 7.6, a spare
water filling port 7.8, a water level sensor C8, a twelfth
solenoid valve B12, an internal condensing gas pipeline
7.9, and a refrigeration pipeline 8.1.
[0036] A third gas outlet y of the twelfth solenoid valve
B12 is connected to a gas inlet of the microenvironment
fresh-keeping compartment through the gas inlet pipe-
line. A first gas outlet e of the twelfth solenoid valve B12 is
connected to the water-producing gas outlet pipe 7.1. A
plurality of gas injection holes of the water-producing gas
outlet pipe 7.1 face the condenser assembly 7.2. A
second gas outlet c of the twelfth solenoid valve B12 is
connected to a gas inlet of the condenser assembly 7.2. A
gas outlet of the condenser assembly 7.2 is connected to
a gas inlet of the gas-water separator 7.4. The internal
condensing gas pipeline 7.9 between the gas inlet and
the gas outlet of the condenser assembly 7.2 is arranged
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side by side with the refrigeration pipeline 8.1 as internal
and external condensing parallel pipelines 7.10. A cool-
ing capacity of the refrigeration pipeline 8.1 can be con-
ducted not only to condensing fins of the condenser
assembly 7.2 for condensation, but also to the closely
adjacent internal condensing gas pipeline 7.9, causing
condensation on an inner wall of the internal condensing
gas pipeline 7.9. The refrigeration pipeline 8.1 is con-
nected to the refrigeration and temperature control de-
vice 8. A gas outlet of the gas-water separator 7.4 is
connected to the adsorption-type modified atmosphere
device through the fifteenth solenoid valve B15. The fan
7.3 and the condenser assembly 7.2 are adjacent to each
other. The fan 7.3 blows air toward the condenser as-
sembly 7.2 for condensation and water production. The
water storage tank 7.6 is arranged below the condenser
assembly 7.2 and the gas-water separator 7.4. Water
condensed on an exterior of the condenser assembly 7.2
and water condensed and separated by the gas-water
separator 7.4 from the internal condensing gas pipeline
7.9 both drip into the water storage tank 7.6. Each sole-
noid valve is connected to the control module. The water
storage tank 7.6 is further provided with a spare water
filling port 7.8, and the condenser assembly 7.2 is further
connected to an exhaust pipeline.
[0037] As an optional embodiment, the water inlet and
outlet pump module includes a water inlet and outlet
pump 3.1, a second filter (drainage filter 7.5), and a third
filter (water purification filter 3.2).
[0038] The control module controls water supply and
drainage by regulating forward and reverse rotations of
the water inlet and outlet pump 3.1 and adjusting respec-
tive solenoid valves. A port u of the water inlet and outlet
pump 3.1 is connected to a port u2 of the water storage
tank 7.6. A port u1 of the water inlet and outlet pump 3.1 is
connected to the drainage filter 7.5 and the third filter
through a thirteenth solenoid valve B13. The drainage
filter 7.5 is connected to water outlets v3 and v4 of a water
collection tank of the microenvironment fresh-keeping
compartment through the water outlet pipeline. When
the water inlet and outlet pump 3.1 rotates reversely,
drainage is conducted. Water from a first water collection
tank is discharged into the water storage tank 7.6 through
the water outlet v3, a solenoid valve B3, the filter 7.5, the
solenoid valve B13, the port u1 of the water inlet and
outlet pump, the port u of the water inlet and outlet pump,
and the port u2 of the water storage tank. Water from a
second water collection tank is discharged into the water
storage tank 7.6 through the water outlet v4, a solenoid
valve B7, the filter 7.5, the solenoid valve B13, the port u1
of the water inlet and outlet pump, the port u of the water
inlet and outlet pump, and the port u2 of the water storage
tank 7.6. The third filter is connected to the humidification
and humidity control device 6.2 and the atmospheric ice-
making water dispenser 7.7 through the water inlet pipe-
line. A fifth solenoid valve B5 is provided at a connection
where the water inlet pipeline is connected to the humi-
dification and humidity control device 6.2 and the atmo-

spheric ice-making water dispenser 7.7.
[0039] When the water inlet and outlet pump 3.1 ro-
tates forward, water supply is conducted. Water from the
water storage tank 7.6 flows through the port u2, the port
u of the water inlet and outlet pump, the port u1 of the
water inlet and outlet pump, the solenoid valve B13, the
filter 3.2, and the solenoid valve B5 sequentially and then
flows through a sealed water socket 6.28, a sealed water
plug 6.27, and the water inlet u3 sequentially, so as to
supply water for the atomization water tank 6.26 of the
humidification and humidity control device 6.2 or supply
water for the atmospheric ice-making water dispenser
7.7 from another water outlet of the solenoid valve B5
through a water supply pipeline.
[0040] The atmospheric ice-making water dispenser
7.7 includes an ice maker and a hot and cold purified
water dispenser. The ice maker and the hot and cold
purified water dispenser are arranged in the door 1.1, and
are connected to the third filter through the water inlet
pipeline.
[0041] As shown in FIG. 7, the humidification and
humidity control device 6.2 includes an atomization hu-
midity and water level controller 6.21, an atomizing noz-
zle 6.22, a nozzle holder 6.23, a water delivery cotton
stick 6.24, a spring 6.25, an atomization water tank 6.26,
a sealed water plug 6.27, a sealed water socket 6.28, and
a water level sensor C8. The atomization humidity and
water level controller 6.21 is connected to the control
module. The atomizing nozzle 6.22, the nozzle holder
6.23, the water delivery cotton stick 6.24, and the spring
6.25 are assembled to form an atomizing nozzle assem-
bly, the atomizing nozzle assembly is fixed to the atomi-
zation water tank 6.26, the atomizing nozzle 6.22 is ar-
ranged on the nozzle holder 6.23, and the water delivery
cotton stick 6.24 is connected to the atomizing nozzle
6.22. The water delivery cotton stick 6.24 is immersed in
water within the atomization water tank 6.26 to supply
water to the atomizing nozzle 6.22 for atomization, there-
by humidifying the microenvironment comprehensive
fresh-keeping compartment 1A. The sealed water socket
6.28 is fixed to an upper portion of a groove on an inner
wall of the microenvironment comprehensive fresh-
keeping compartment 1A and communicates with the
water inlet pipeline. The sealed water plug 6.27 is fixed
to an upper portion of a rear wall of the atomization water
tank 6.26 and inserted into the sealed water socket 6.28
to supply water for the atomization water tank 6.26. The
atomizing nozzle assembly and the water level sensor C8
are each connected to the atomization humidity and
water level controller 6.21. According to feedback from
the humidity sensor C4, the atomization humidity and
water level controller 6.21 controls the atomizing nozzle
6.22 to regulate a humidity in the microenvironment
comprehensive fresh-keeping compartment 1A.
[0042] The atomization water tank 6.26 is arranged on
a wall panel in the microenvironment comprehensive
fresh-keeping compartment 1A, with a rear sealed water
plug 6.27 inserted into a sealed water socket 6.28 fixed
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on the wall panel of the microenvironment comprehen-
sive fresh-keeping compartment 1A. One or more ato-
mizing nozzles 6.22 are provided on an upper portion of a
front panel of the atomization water tank 6.26. A humi-
dification water delivery cotton stick 6.24, a holder 6.23,
and a spring 6.25 are provided at a rear portion of each
atomizing nozzle 6.22. Each atomizing nozzle 6.22 is
connected to the atomization humidity and water level
controller 6.21 through wiring. The atomization humidity
and water level controller 6.21 is connected to the reg-
ulating device 5 through wiring. According to feedback
from the water level sensor C8, the atomization humidity
and water level controller controls the water inlet and
outlet pump 3.1 to regulate a water level in the atomiza-
tion water tank 6.26.
[0043] In practical application, the control module is
configured to: compare temperature, humidity, ozone
concentration, oxygen concentration, negative oxygen
ion concentration, air pressure, and air quality data of the
microenvironment fresh-keeping compartment with re-
spective set values, and regulate, based on comparison
results, the inflation and deflation pump module, the
adsorption-type modified atmosphere device, the humi-
dification and humidity control device 6.2, the ozone
generator 6.3, the negative oxygen ion generator 6.4,
the catalytic controlled-release device 6.5, and the re-
frigeration and temperature control device 8 such that the
inflation and deflation pump module drives the adsorp-
tion-type modified atmosphere device to generate nitro-
gen and circulate the nitrogen into the microenvironment
fresh-keeping compartment for modified atmosphere
preservation; cause the inflation and deflation pump
module to generate a vacuum or a high pressure in the
microenvironment fresh-keeping compartment through
the gas outlet pipeline, the inflation pipeline, and the gas
inlet pipeline, enabling vacuum preservation or high-
pressure preservation; cause the humidification and hu-
midity control device 6.2 to perform humidification and
humidity control preservation on the microenvironment
comprehensive fresh-keeping compartment 1A; cause
the ozone generator 6.3 to generate ozone to enable
sterilization and residue degradation for the microenvir-
onment comprehensive fresh-keeping compartment 1A
and items stored therein; cause the negative oxygen ion
generator 6.4 to generate negative oxygen ions to per-
form sterilization and preservation on the microenviron-
ment fresh-keeping compartment and items stored there-
in; cause the catalytic controlled-release device 6.5 to
perform sterilization and harmful substance decomposi-
tion on the microenvironment fresh-keeping compart-
ment and items stored therein; and regulate a tempera-
ture of the microenvironment fresh-keeping compart-
ment in real time.
[0044] When an excessively high oxygen concentra-
tion in the microenvironment fresh-keeping compartment
is detected by the data acquisition module, based on set
data, the fifteenth solenoid valve B15, the sixteenth so-
lenoid valve B16, the twelfth solenoid valve B12, and the

adsorption-type modified atmosphere module are con-
trolled to produce nitrogen, and the first solenoid valve
B1, the second solenoid valve B2, the fourth solenoid
valve B4, the sixth solenoid valve B6, the eighth solenoid
valve B8, the ninth solenoid valve B9, the tenth solenoid
valve B10, and the eleventh solenoid valve B11 are
turned on such that nitrogen is circulated into the micro-
environment fresh-keeping compartment through the
gas inlet pipeline for modified atmosphere preservation.
[0045] When high-pressure preservation is required,
according to set data and feedback from a pressure
sensor C7, the control module turns on the second so-
lenoid valve B2, the sixth solenoid valve B6, the ninth
solenoid valve B9, or the eleventh solenoid valve B11,
turns off the first solenoid valve B1, the fourth solenoid
valve B4, the eighth solenoid valve B8, the tenth solenoid
valve B10, and the fifteenth solenoid valve B15, opens an
inflation port of the first solenoid valve B1 or the tenth
solenoid valve B10 to communicate with the inflation
pipeline, and starts the inflation and deflation pump
2.1. Accordingly, air from outside the microenvironment
fresh-keeping compartment is charged into the micro-
environment fresh-keeping compartment through the
inflation pipeline, the gas outlet pipeline, the inflation
and deflation pump module, the third gas outlet y of
the twelfth solenoid valve B12, and the gas inlet pipeline,
thereby generating a high pressure in the microenviron-
ment fresh-keeping compartment for high-pressure pre-
servation.
[0046] When vacuum preservation is required, accord-
ing to set data and feedback from the pressure sensor
C7, the control module turns on the second solenoid
valve B2, the sixth solenoid valve B6, the ninth solenoid
valve B9, or the eleventh solenoid valve B11, turns off the
first solenoid valve B1, the fourth solenoid valve B4, the
eighth solenoid valve B8, the tenth solenoid valve B10,
and the fifteenth solenoid valve B15, and starts the
inflation and deflation pump 2.1. Accordingly, air is ex-
tracted from the microenvironment fresh-keeping com-
partment, injected toward the condenser assembly 7.2
through the gas outlet, the gas outlet pipeline, the inflation
and deflation pump module, a first gas outlet e of the
twelfth solenoid valve B12, and the water-producing gas
outlet pipe 7.1, and then discharged through the exhaust
pipeline, thereby generating a vacuum in the microenvir-
onment fresh-keeping compartment for vacuum preser-
vation.
[0047] The control module is further configured to:
control the inflation and deflation pump module to extract
a gas inside or outside the microenvironment fresh-keep-
ing compartment and deliver the gas to the atmospheric
water generator 7; control the atmospheric water gen-
erator 7 to produce water; and control the water inlet and
outlet pump module to deliver the produced water to the
humidification and humidity control device 6.2 and the
atmospheric ice-making water dispenser 7.7.
[0048] The regulating device 5 includes an integrated
circuit/chip (namely, a control module, not shown in the
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figures), a preservation regulation system, a touch
screen and mobile phone monitoring and recognition
system, a door touch screen 5.3, a camera module (a
high-definition anti-fog camera recognition device 5.4 or
a wireless anti-fog camera recognition device 5.5), a
scanning module (a radar scanning recognition device
5.6 or a wireless radar scanning recognition device 5.7), a
power supply, and sensors C1 to C8. The power supply is
configured to supply power to the integrated circuit/chip,
the preservation regulation system, the touch screen and
mobile phone monitoring and recognition system, the
door touch screen 5.3, the camera module, and the
scanning module. The regulating device 5 is connected
to Internet in a wired or wireless manner.
[0049] The adjustable-transparency anti-condensa-
tion glass door 1.23, the inflation and deflation pump
module, the water inlet and outlet pump module, a pre-
servation system, the atmospheric water generator 7, the
atmospheric ice-making water dispenser 7.7, the refrig-
eration and temperature control device 8, the sensors C1
to C8, and the solenoid valves B1 to B16 are all con-
nected to the control module in the regulating device 5
through wiring. The control module is configured to con-
trol a transparency of the adjustable-transparency anti-
condensation glass door 1.23.
[0050] In practical application, the equipment compart-
ment 10 may be arranged at a lower rear portion of the
cabinet 1.1, and may also be arranged at a middle portion
or a top of the cabinet 1.1.
[0051] As an optional embodiment, the microenviron-
ment fresh-keeping refrigerator further includes the water
collection tank.
[0052] The water collection tank is arranged at a bot-
tom of the microenvironment fresh-keeping compart-
ment. The water collection tank is configured to collect
water resulting from gas condensation and defrosting in
the microenvironment fresh-keeping compartment. The
water collection tank communicates with the water inlet
and outlet pump 3.1 through the water outlet pipeline and
the second filter 7.5. The water outlet pipeline is provided
with a solenoid valve.
[0053] A water inlet v of the drainage filter 7.5 is con-
nected to a water outlet v3 of a water collection tank of the
microenvironment refrigerated fresh-keeping compart-
ment 1B, a water outlet v4 of a water collection tank of
the microenvironment comprehensive fresh-keeping
compartment 1A, a water outlet of a water collection tank
(not shown in the figures) of the microenvironment soft-
freezing fresh-keeping compartment 1D, and a water
outlet of a water collection tank (not shown in the figures)
of the microenvironment freezing fresh-keeping com-
partment 1C through the water outlet pipeline, a third
solenoid valve B3, and a seventh solenoid valve B7.
[0054] As shown in FIG. 4 and FIG. 5, in another
embodiment, a water collection tank is provided at a
bottom of the microenvironment fresh-keeping compart-
ment, the water collection tank communicates with the
drainage filter 7.5 through the water outlet pipeline, and a

third solenoid valve B3 and a seventh solenoid valve B7
are provided at a water inlet of the water outlet pipeline.
[0055] In practical application, the camera module and
the scanning module are both connected to the control
module. The camera module captures images of fruits or
vegetables stored in the microenvironment fresh-keep-
ing refrigerator in real time and transmits the captured
images to the control module. The control module deter-
mines a type of the stored fruits or vegetables based on
the captured images, and retrieves the pre-stored opti-
mal preservation oxygen concentration, optimal preser-
vation ozone concentration, optimal preservation tem-
perature, and optimal preservation humidity for the type
of the stored fruits or vegetables. The control module
calculates an average oxygen concentration, an average
ozone concentration, an average temperature, an aver-
age humidity, and an average nitrogen concentration,
and performs real-time accurate regulation of the gas
conditioning module in the microenvironment fresh-
keeping refrigerator based on the calculated average
values, such that the vegetables or fruits stored in the
microenvironment fresh-keeping refrigerator can be pre-
served for a long period of time.
[0056] The various embodiments in this specification
are described in a progressive manner, with each embo-
diment focusing on the differences from other embodi-
ments, and references can be made to each other for the
same and similar parts among the various embodiments.
[0057] Specific examples are used herein to explain
the principles and implementations of the present dis-
closure. The description of the embodiments is merely
intended to help understand the method of the present
disclosure and a core idea thereof. In addition, those of
ordinary skill in the art can make various modifications to
the specific implementations and application scope in
accordance with the teachings of the present disclosure.
In conclusion, the content of the specification shall not be
construed as a limitation to the present disclosure.

Claims

1. A microenvironment fresh-keeping refrigerator,
comprising: a cabinet, a door, and a microenviron-
ment fresh-keeping compartment, a data acquisition
module, a regulating device, an inflation and defla-
tion pump module, a water inlet and outlet pump
module, a gas conditioning module, an atmospheric
water generator, a refrigeration and temperature
control device, and an equipment compartment that
are arranged within the cabinet,

wherein the microenvironment fresh-keeping
compartment comprises a microenvironment
refrigerated fresh-keeping compartment, a mi-
croenvironment comprehensive fresh-keeping
compartment, a microenvironment freezing
fresh-keeping compartment, and a microenvir-
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onment soft-freezing fresh-keeping compart-
ment; each of the microenvironment refriger-
ated fresh-keeping compartment, the microen-
vironment comprehensive fresh-keeping com-
partment, the microenvironment freezing fresh-
keeping compartment, and the microenviron-
ment soft-freezing fresh-keeping compartment
is provided with a gas inlet, a gas outlet, a water
inlet, and a water outlet; and the regulating
device comprises a control module and a door
touch screen;
the gas conditioning module comprises an ad-
sorption-type modified atmosphere device, a
humidification and humidity control device, an
ozone generator, a negative oxygen ion gen-
erator, and a catalytic controlled-release device;
the humidification and humidity control device,
the ozone generator, the negative oxygen ion
generator, and the catalytic controlled-release
device are arranged in the microenvironment
fresh-keeping compartment; and the adsorp-
tion-type modified atmosphere device, the infla-
tion and deflation pump module, the water inlet
and outlet pump module, the atmospheric water
generator, and the refrigeration and tempera-
ture control device are arranged in the equip-
ment compartment;
the gas outlet is connected to the inflation and
deflation pump module through a gas outlet
pipeline, the inflation and deflation pump mod-
ule is connected to the atmospheric water gen-
erator, the atmospheric water generator is con-
nected to the adsorption-type modified atmo-
sphere device, the adsorption-type modified at-
mosphere device is connected to the gas inlet
through a gas inlet pipeline, so as to form a
circulation loop for modified atmosphere preser-
vation; the inflation and deflation pump module
is connected to the gas inlet through the gas inlet
pipeline, and is also connected to an inflation
pipeline through the gas outlet pipeline, so as to
generate a high pressure in the microenviron-
ment fresh-keeping compartment for high-pres-
sure preservation; the inflation and deflation
pump module is connected to the gas outlet
through the gas outlet pipeline, so as to generate
a vacuum in the microenvironment fresh-keep-
ing compartment for vacuum preservation; the
water inlet and outlet pump module is connected
to the atmospheric water generator, and the
water inlet and outlet pump module is connected
to the humidification and humidity control device
and the atmospheric ice-making water dispen-
ser through a water inlet pipeline and the water
inlet; and the water inlet and outlet pump module
also communicates with a water collection tank
of the microenvironment fresh-keeping com-
partment through a water outlet pipeline and

the water outlet;
the data acquisition module is arranged in the
microenvironment fresh-keeping compartment;
the data acquisition module is connected to the
control module; the control module is connected
to the adsorption-type modified atmosphere de-
vice, the humidification and humidity control
device, the ozone generator, the negative oxy-
gen ion generator, the catalytic controlled-re-
lease device, the inflation and deflation pump
module, the water inlet and outlet pump module,
the atmospheric water generator, the refrigera-
tion and temperature control device, and Inter-
net; and the refrigeration and temperature con-
trol device is connected to the microenvironment
fresh-keeping compartment, the atmospheric
water generator, and the atmospheric ice-mak-
ing water dispenser;
the data acquisition module is configured to
acquire temperature, humidity, ozone concen-
tration, oxygen concentration, negative oxygen
ion concentration, air pressure, and air quality
data of the microenvironment fresh-keeping
compartment, and data of items stored in the
microenvironment fresh-keeping compartment;
the control module is configured to: compare the
temperature, humidity, ozone concentration,
oxygen concentration, negative oxygen ion con-
centration, air pressure, and air quality data of
the microenvironment fresh-keeping compart-
ment with respective set values, and regulate,
based on comparison results, the inflation and
deflation pump module, the adsorption-type
modified atmosphere device, the humidification
and humidity control device, the ozone genera-
tor, the negative oxygen ion generator, the cat-
alytic controlled-release device, and the refrig-
eration and temperature control device such
that the inflation and deflation pump module
drives the adsorption-type modified atmosphere
device to generate nitrogen and circulate the
nitrogen into the microenvironment fresh-keep-
ing compartment for modified atmosphere pre-
servation; cause the inflation and deflation
pump module to generate a vacuum or a high
pressure in the microenvironment fresh-keeping
compartment through the gas outlet pipeline,
the inflation pipeline, and the gas inlet pipeline,
enabling vacuum preservation or high-pressure
preservation; cause the humidification and hu-
midity control device to perform humidification
and humidity control preservation on the micro-
environment comprehensive fresh-keeping
compartment; cause the ozone generator to
generate ozone to enable sterilization and resi-
due degradation for the microenvironment com-
prehensive fresh-keeping compartment and
items stored therein; cause the negative oxygen
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ion generator to generate negative oxygen ions
to perform sterilization and preservation on the
microenvironment fresh-keeping compartment
and items stored therein; cause the catalytic
controlled-release device to perform steriliza-
tion and harmful substance decomposition on
the microenvironment fresh-keeping compart-
ment and items stored therein; and regulate a
temperature of the microenvironment fresh-
keeping compartment in real time; and
the control module is further configured to: con-
trol the inflation and deflation pump module to
extract a gas inside or outside the microenviron-
ment fresh-keeping compartment and deliver
the gas to the atmospheric water generator;
control the atmospheric water generator to pro-
duce water; and control the water inlet and outlet
pump module to deliver the produced water to
the humidification and humidity control device
and the atmospheric ice-making water dispen-
ser.

2. The microenvironment fresh-keeping refrigerator
according to claim 1, wherein the inflation and defla-
tion pump module comprises a first filter, a heating
unit, a muffler, and an inflation and deflation pump
that are connected sequentially; and
the first filter is connected to the microenvironment
fresh-keeping compartment through the gas outlet
pipeline and a first solenoid valve, a fourth solenoid
valve, an eighth solenoid valve, or a tenth solenoid
valve, and the first solenoid valve and the tenth
solenoid valve are each further connected to the
inflation pipeline; and a deflation port of the inflation
and deflation pump is connected to the muffler; an
inflation port of the inflation and deflation pump is
connected to the atmospheric water generator; and a
twelfth solenoid valve is provided at a connection
between the inflation and deflation pump and the
atmospheric water generator.

3. The microenvironment fresh-keeping refrigerator
according to claim 1, wherein the adsorption-type
modified atmosphere device comprises a molecular
sieve air separation tower A, a molecular sieve air
separation tower B, a fifteenth solenoid valve, and a
sixteenth solenoid valve;

an end of the molecular sieve air separation
tower A and an end of the molecular sieve air
separation tower B are both connected to the
fifteenth solenoid valve; the fifteenth solenoid
valve is provided at a gas inlet of the gas inlet
pipeline; gas outlets of the gas inlet pipeline are
connected to gas inlets of the microenvironment
refrigerated fresh-keeping compartment, the mi-
croenvironment comprehensive fresh-keeping
compartment, the microenvironment freezing

fresh-keeping compartment, and the microen-
vironment soft-freezing fresh-keeping compart-
ment, respectively; and the fifteenth solenoid
valve is further connected to the atmospheric
water generator;
another end of the molecular sieve air separa-
tion tower A and another end of the molecular
sieve air separation tower B are both connected
to the sixteenth solenoid valve; and the sixteenth
solenoid valve is further connected to an ex-
haust pipeline; and
each solenoid valve is connected to the control
module.

4. The microenvironment fresh-keeping refrigerator
according to claim 1, wherein the humidification
and humidity control device comprises an atomiza-
tion humidity and water level controller, an atomizing
nozzle, a nozzle holder, a water delivery cotton stick,
a spring, an atomization water tank, a sealed water
plug, a sealed water socket, and a water level sen-
sor; the atomization humidity and water level con-
troller is connected to the control module; the ato-
mizing nozzle, the nozzle holder, the water delivery
cotton stick, and the spring are assembled to form an
atomizing nozzle assembly, the atomizing nozzle
assembly is fixed to the atomization water tank,
the atomizing nozzle is arranged on the nozzle
holder, and the water delivery cotton stick is con-
nected to the atomizing nozzle; the water delivery
cotton stick is immersed in water within the atomiza-
tion water tank; the sealed water socket is fixed to an
upper portion of a groove on an inner wall of the
microenvironment comprehensive fresh-keeping
compartment and communicates with the water inlet
pipeline; the sealed water plug is fixed to an upper
portion of a rear wall of the atomization water tank
and inserted into the sealed water socket to supply
water for the atomization water tank; and the atomiz-
ing nozzle assembly and the water level sensor are
each connected to the atomization humidity and
water level controller.

5. The microenvironment fresh-keeping refrigerator
according to claim 1, wherein the gas outlet pipeline
is provided with a first solenoid valve, a fourth sole-
noid valve, an eighth solenoid valve, and a tenth
solenoid valve;
the gas inlet pipeline is provided with a second
solenoid valve, a sixth solenoid valve, a ninth sole-
noid valve, and an eleventh solenoid valve; and each
solenoid valve is connected to the control module.

6. The microenvironment fresh-keeping refrigerator
according to claim 2, wherein the atmospheric water
generator comprises a water-producing gas outlet
pipe, a condenser assembly, a fan, a gas-water
separator, a water storage tank, an internal conden-
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sing gas pipeline, and a refrigeration pipeline; and
a first gas outlet of the twelfth solenoid valve is
connected to the water-producing gas outlet pipe;
a plurality of gas injection holes of the water-produ-
cing gas outlet pipe face the condenser assembly; a
second gas outlet of the twelfth solenoid valve is
connected to a gas inlet of the condenser assembly;
a gas outlet of the condenser assembly is connected
to a gas inlet of the gas-water separator; the internal
condensing gas pipeline between the gas inlet and
the gas outlet of the condenser assembly is arranged
side by side with the refrigeration pipeline as internal
and external condensing parallel pipelines; the re-
frigeration pipeline is connected to the refrigeration
and temperature control device; a gas outlet of the
gas-water separator is connected to the adsorption-
type modified atmosphere device through a fifteenth
solenoid valve; the fan and the condenser assembly
are adjacent to each other; the water storage tank is
arranged below the condenser assembly and the
gas-water separator; water condensed on an exter-
ior of the condenser assembly and water condensed
and separated by the gas-water separator from the
internal condensing gas pipeline both drip into the
water storage tank; the atmospheric water generator
is further connected to an exhaust pipeline; and each
solenoid valve is connected to the control module.

7. The microenvironment fresh-keeping refrigerator
according to claim 6, wherein the water inlet and
outlet pump module comprises a water inlet and
outlet pump, a second filter, and a third filter; and
an end of the water inlet and outlet pump is con-
nected to the water storage tank, and another end of
the water inlet and outlet pump is connected to the
second filter and the third filter through a thirteenth
solenoid valve; the second filter is connected to the
microenvironment fresh-keeping compartment
through the water outlet pipeline; the third filter is
connected to the humidification and humidity control
device and the atmospheric ice-making water dis-
penser through the water inlet pipeline; and a fifth
solenoid valve is provided at a connection where the
water inlet pipeline is connected to the humidification
and humidity control device and the atmospheric ice-
making water dispenser; and the control module is
configured to control water supply and drainage by
regulating forward and reverse rotations of the water
inlet and outlet pump and adjusting respective sole-
noid valves.

8. The microenvironment fresh-keeping refrigerator
according to claim 7, wherein the atmospheric ice-
making water dispenser comprises an ice maker and
a hot and cold purified water dispenser; the ice maker
and the hot and cold purified water dispenser are
connected to the third filter through the water inlet
pipeline; and the ice maker and the hot and cold

purified water dispenser are arranged in the door and
both connected to the control module.

9. The microenvironment fresh-keeping refrigerator
according to claim 7, further comprising the water
collection tank,
wherein the water collection tank is arranged at a
bottom of the microenvironment fresh-keeping com-
partment; the water collection tank is configured to
collect water resulting from gas condensation and
defrosting in the microenvironment fresh-keeping
compartment; the water collection tank communi-
cates with the water inlet and outlet pump through
the water outlet pipeline and the second filter; and the
water outlet pipeline is provided with a solenoid
valve.

10. The microenvironment fresh-keeping refrigerator
according to claim 1, wherein the data acquisition
module further comprises a camera module and a
scanning module; and the camera module and the
scanning module are both connected to the control
module.

11. The microenvironment fresh-keeping refrigerator
according to claim 1, wherein the door comprises
an opaque door, a transparent glass anti-condensa-
tion door, and an adjustable-transparency anti-con-
densation glass door; and the adjustable-transpar-
ency anti-condensation glass door is connected to
the control module, and the control module is con-
figured to control a transparency of the adjustable-
transparency anti-condensation glass door.
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