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Description

Title of Invention: SAFETY DEVICE FOR VEHICLE
Technical Field

The present disclosure relates to a safety device for a vehicle, and particularly, to a
safety device for a vehicle for preventing refrigerant in a refrigeration cycle for a
vehicle from being introduced into an interior of the vehicle.

Background Art

In general, an air conditioning apparatus for vehicle can include a compressor for
compressing refrigerant that circulates a refrigeration cycle, a condenser for
condensing the compressed refrigerant, a receiver/dryer for dividing the condensed re-
frigerant into gas and liquid while temporarily collecting refrigerant that circulates the
refrigeration cycle, an expansion apparatus for throttle-expanding liquid refrigerant
that has been divided into gas and liquid, and an evaporator for evaporating the
expanded refrigerant to return to the compressor.

Alternative freon (HFC-134a) has been used as refrigerant in a refrigeration cycle in
an air conditioning apparatus for vehicle, but in recent years, refrigerant having a small
global warming coefficient has been required to suppress global warming. For such re-
frigerants, carbon dioxide (CO2), HFC-152a, butane, propane, and the like are known,
for example.

However, when such refrigerants are used for refrigerant in an air conditioning
apparatus, in a situation where an evaporator installed in an interior of a vehicle or an
interior pipe of a vehicle is damaged by a vehicle accident or the like, refrigerant can
leak into the interior of the vehicle. In particular, when the refrigerant is carbon dioxide
refrigerant, a vehicle occupant may suffocate due to lack of oxygen, and when the re-
frigerant is a flammable refrigerant such as HFC-152a or the like, it can cause serious
risks such as an incidence of fire.

Accordingly, even when a crack occurs due to aging of the evaporator or other
reasons or a constituent element in the refrigeration cycle undergoes serious damage
due to a vehicle accident or the like, it may be required that refrigerant within the re-
frigeration cycle should not be introduced into the interior of the vehicle.

In the related art, technologies have been introduced, which include relief devices
that are attached to a high pressure side and a low pressure side of the compressor, re-
spectively, in an air conditioning apparatus for vehicle using flammable refrigerant,
and the relief devices are operated to discharge flammable refrigerant within the re-
frigeration cycle to the outside of the vehicle when a collision accident occurs that

causes an airbag to be deployed by an airbag control unit (ACU).
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Disclosure of Invention

Technical Problem

However, in the related art, the relief devices are dependent on a collision sensor, and
therefore, there is a limit in quickly discharging leaked refrigerant to the outside of the
vehicle.

Furthermore, the relief devices may be operated in a posteriori manner since a
collision occurs, and thus there is a concern of introducing a small amount of re-
frigerant to an interior of the vehicle.

Furthermore, the relief devices may be unnecessarily operated even when refrigerant
is not leaked in practice as they are operated without considering the leakage pos-
sibility of refrigerant, thereby increasing the maintenance cost of components due to
exchanging the relief devices.

Furthermore, an excessive compression prevention valve for resolving excessive
compression may be additionally provided when excessive compression occurs due to
various reasons in an air conditioning apparatus for vehicle, thereby increasing the fab-
rication cost due to an increased number of components.

Solution to Problem

An aspect of the present disclosure is to provide a safety device for a vehicle capable
of quickly discharging leaked refrigerant to an outside of the vehicle when harmful re-
frigerant such as carbon dioxide is used.

Another aspect of the present disclosure is to provide a safety device for a vehicle
capable of predicting an refrigerant leakage type of environment in advance to
discharge refrigerant in advance to an outside of the vehicle when harmful refrigerant
such as carbon dioxide is used.

Still another aspect of the present disclosure is to provide a safety device for a
vehicle capable of calculating the probability of refrigerant leakage to discharge re-
frigerant to an outside of the vehicle only when required when harmful refrigerant such
as carbon dioxide is used.

Yet still another aspect of the present disclosure is to provide a safety device for a
vehicle capable of being controlled by a control device to discharge refrigerant to an
outside of the vehicle during a collision of the vehicle as well as being operated by a
pressure with no additional control to discharge refrigerant during excessive com-
pression.

Still yet another aspect of the present disclosure is to provide a safety device for a
vehicle capable of implementing a switching operation in a stable and accurate
manner.

In order to accomplish the objectives of the present disclosure, there is provided a
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compressor within a vehicle to constitute a refrigeration cycle and compress re-
frigerant; a safety device for the vehicle, including an impulse sensor provided in the
vehicle to allow the vehicle to sense an impulse received from an outside; and a safety
valve provided in the compressor to have a switching unit for selectively commu-
nicating an inner space of the compressor with an outside of the compressor, in which
the switching unit is electrically connected to the impulse sensor to discharge re-
frigerant in the inner space of the compressor out of the compressor while the
switching unit is opened when an impulse sensed by the impulse sensor exceeds a pre-
determined range.

Here, the safety valve can be electrically connected to an airbag control unit (ACU)
or electronic control unit (ECU) to link a motor unit that receives electrical signals
with the airbag control unit provided in the vehicle or the electronic control unit elec-
trically connected to various sensors within the vehicle. Also, the electronic control
unit can be provided with a determination unit configured to estimate and determine
whether the vehicle collides based on signals transferred through the various sensors,
and an output unit configured to control a heating, ventilation, and air conditioning
(HVAC) unit provided within the vehicle according to the determination unit.

Furthermore, the motor unit of the safety valve can be directly connected to an output
terminal of the airbag control unit or electronic control unit. Also, the motor unit of the
safety valve can be electrically connected to an output terminal of a compressor
controller configured to control the compressor, and an input terminal of the
compressor controller can be electrically connected to an output terminal of the airbag
control unit or electronic control unit.

Furthermore, the safety valve can be provided with a discharge port configured to
discharge the refrigerant within the compressor to the outside of the compressor, and
the outlet can be provided with a discharge guide pipe configured to guide the re-
frigerant of the compressor to an outside of the vehicle. Also, the safety valve can be
configured to open a switching unit when an internal pressure of the compressor is
above a predetermined pressure.

In addition, the safety valve can include a valve housing having an inlet and an
outlet; a piston valve provided within the valve housing to selectively communicate
between the inlet and the outlet; a valve spring provided at a backpressure side of the
piston valve to limit the piston valve from being opened; a spacer inserted through the
valve housing to adjust an elastic force of the valve spring; and a control unit provided
at one side of the valve housing to operate the spacer. The control unit can include a
motor unit configured to receive power from an outside to operate; and a connection
portion coupled between the motor unit and the spacer to transfer a driving force of the

motor unit to the spacer to move the spacer.
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Furthermore, a valve guide configured to guide the movement of the piston valve can
be further provided within the valve housing, and a guide portion into which a sliding
portion of the piston valve is slidably inserted can be formed on the valve guide in a
switching direction of the piston valve. Also, the control unit can include a motor unit
configured to receive power from an outside to operate; a stopper provided in the
motor unit to restrict or release the movement of the spacer while being moved by the
motor unit; and a return spring configured to support the stopper, and move the stopper
when the stopper is released from the spacer.

Furthermore, a valve guide configured to guide the movement of the piston valve can
be further provided within the valve housing, and the valve guide can be slidably
coupled to the spacer, and a surface, on which the valve guide and the spacer are
brought into contact, can be formed in an inclined manner to move the spacer and the
valve guide in an orthogonal direction.

In order to accomplish the objectives of the present disclosure, there is provided a
safety device for vehicle, including a refrigeration cycle unit provided in a vehicle to
heat or cool a passenger compartment of the vehicle; an electronic control unit (ECU)
provided in the vehicle to control various functions of the vehicle; and a refrigerant
discharge unit electrically connected to the electronic control unit to selectively
discharge the refrigerant of the refrigeration cycle to an outside of the vehicle while
being linked with the electronic control valve.

Here, the electronic control unit can be configured to calculate a shock or impact
received by the vehicle, and provide an open signal to the refrigerant discharge unit or
close an air path of the refrigeration cycle unit when the value is greater than or equal
to a predetermined range. Furthermore, the electronic control unit is configured to
estimate or detect an estimated time-to-collision and a braking time of the vehicle, and
provide an open signal to the refrigerant discharge unit or close an air path of the re-
frigeration cycle unit based on the estimated time-to-collision and the braking time of
the vehicle.

Also, the electronic control unit is configured to compare the estimated time-
to-collision and the braking time of the vehicle, and provide an open signal to the re-
frigerant discharge unit or close an air path of the refrigeration cycle unit when the
estimated time-to-collision of the vehicle is less than or equal to the braking time of the
vehicle.

Furthermore, the electronic control unit is configured to estimate or detect a collision
amount of the vehicle, and provide a close signal to the refrigerant discharge unit based
on the collision amount of the vehicle. Here, the electronic control unit is configured to
provide a close signal to the refrigerant discharge unit when the collision amount is

less than or equal to a reference value.
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In addition, the electronic control unit is configured to detect a tilt of the vehicle
defined by the extent of vehicle being tilted with respect to a horizontal surface, and
provide an open signal to the refrigerant discharge unit or close an air path of the re-
frigeration cycle unit based on the tilt of the vehicle. Here, the electronic control unit is
configured to provide an open signal to the refrigerant discharge unit or close an air
path of the refrigeration cycle unit using when the tilt of the vehicle is above 90

degrees.
Furthermore, the electronic control unit is configured to detect a fall speed of the

vehicle, and provide an open signal to the refrigerant discharge unit or close an air path
of the refrigeration cycle unit based on the fall speed of the vehicle. Here, the
electronic control unit is configured to compare a fall speed with a freefall speed of the
vehicle, and provide an open signal to the refrigerant discharge unit or close an air path
of the refrigeration cycle unit when the fall speed of the vehicle is close to the freefall
speed.

In addition, the electronic control unit is configured to detect a height variation rate
during the driving of the vehicle, and provide an open signal to the refrigerant
discharge unit or close an air path of the refrigeration cycle unit based on the height
variation rate during the driving of the vehicle. Here, the electronic control unit is
configured to provide an open signal to the refrigerant discharge unit or close an air
path of the refrigeration cycle unit when a height variation rate during the driving of
the vehicle exceeds or equal to (a statutory slope rate (sin) for each road x vehicle
maximum speed). Also, the refrigerant discharge unit can be detachably provided on a
compressor constituting the refrigeration cycle.

Furthermore, an inlet at one side of the refrigerant discharge unit can communicate
with an inner space of the compressor, and an outlet formed at the other side of the re-
frigerant discharge unit can communicate toward an outside of the vehicle, and a valve
configured to receive an electrical signal transferred from the electronic control unit
and selectively switch between the inlet and outlet of the refrigerant discharge unit can

be provided within the refrigerant discharge unit.

Advantageous Effects of Invention

In the the safety device for a vehicle according to the present invention, the HVAC
can open or close an outdoor air inlet and an indoor air inlet, respectively, while at the
same operating the PRV 100, thereby effectively blocking refrigerant from being in-
troduced into the interior of the vehicle even when part of the carbon dioxide re-
frigerant is leaked prior to the operation of the PRV.

Further, it is possible to operate (open) the PRV in response to a collision or
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imminent collision of the vehicle as well as other accidental circumstances to discharge
carbon dioxide refrigerant outside and away from the vehicle while at the same con-
trolling the switching of the outdoor air and indoor air inlets of the HVAC, thereby
further enhancing the stability and safety of the vehicle.

Brief Description of Drawings

The accompanying drawings, which are included to provide a further understanding
of the invention and are incorporated in and constitute a part of this specification, il-
lustrate embodiments of the invention and together with the description serve to
explain the principles of the invention.

In the drawings:

FIG. 1 is a schematic view illustrating a vehicle mounted with a safety device
according to an embodiment;

FIG. 2 illustrates a compressor with a piston value of a safety device according to
FIG. 1;

FIG. 3 is a longitudinal cross-sectional view illustrating a pressure relief valve (PRV)
according to an embodiment;

FIG. 4 is a cross-sectional view taken along line "IV-IV" in FIG. 3;

FIGS. 5 and 6 are schematic views illustrating a configuration for operating a PRV
according to an embodiment;

FIGS. 7A and 7B are longitudinal cross-sectional views illustrating the operations of
a PRV according to FIG. 3, in which FIG. 7A is a view illustrating an operation when a
collision occurs, and FIG. 7B is a view illustrating an operation when excessive com-
pression occurs;

FIG. 8 is a longitudinal cross-sectional view illustrating another embodiment of a
PRYV according to an embodiment;

FIGS. 9A and 9B are longitudinal cross-sectional views illustrating the operations of
a PRV according to FIG. 8, in which FIG. 9A is a view illustrating an operation when a
collision occurs, and FIG. 9B is a view illustrating an operation when excessive com-
pression occurs;

FIGS. 10 through 12 are block diagrams illustrating operation examples of a PRV
according to embodiments, in which FIGS. 10 and 11 are views illustrating an
operation example using a collision sensor, and FIG. 12 is an operation example using
an advanced driver assistance system (ADAS); and

FIGS. 13A through 13F are block diagrams illustrating operational states of a PRV
and a HVAC for various situations during the driving of the vehicle according to em-

bodiments.

Best Mode for Carrying out the Invention



WO 2017/175968 PCT/KR2017/001673

[46]

[47]

[48]

[49]

[50]

[51]

Hereinafter, a safety device for a vehicle according to the present disclosure will be
described in detail based on embodiments illustrated in the accompanying drawings.

FIG. 1 is a schematic view illustrating a vehicle mounted with a safety device
according to the present disclosure. As illustrated herein, a safety device for a vehicle
according to an embodiment can be electrically connected to an airbag system within
the vehicle.

An airbag system 1 can include a collision sensor (front/side impact sensors 11)
provided at a front side or lateral surface of the relevant vehicle to determine whether
the vehicle collides, an airbag control unit (ACU) 12 configured to determine whether
the airbag operates based on an impulse sensed from the collision sensor 11, an inflator
configured to quickly generate gas when an airbag operation signal is generated, and a
bag 13 configured to expand with the generated gas to substantially protect passengers.
The foregoing airbag system 1 can sense a collision signal transmitted to the airbag
control unit 12 by allowing collision sensors 11 mounted on a front side portion and a
lateral structural portion of the vehicle to sense a collision and sense a collision signal
sensed through a sensor integrated into the airbag control unit 12 to determine whether
the airbag control unit 12 expands through comprehensive calculations and then
perform actual expansion.

Furthermore, the time taken to perform the process is very short, approximately 0.02
seconds, and the status of power during expansion, an expanded time, whether or not a
safety belt is used, and the like are recorded by the airbag control unit 12, and it is
designed to allow airbag expansion for a predetermined period of time even when a
battery is released due to a collision. However, in a circumstance during which an
airbag is deployed, a refrigeration cycle device 2 provided within the vehicle may be
damaged and introduce or leak refrigerant into the interior of the vehicle. Accordingly,
a safety device for discharging refrigerant within the refrigeration cycle in advance
when likely damage of the vehicle is expected in the middle of refrigeration cycle
device 2 can be provided therein.

In particular, in a situation where the type of refrigerant used is harmful, such as CO2
refrigerant, it is advantageous to discharge the refrigerant outside the vehicle, in
advance, since the driver would be placed in danger if the refrigerant is introduced into
the interior of the vehicle. Hereinafter, refrigerant including CO2 refrigerant will be
commonly referred to as refrigerant.

As illustrated in FIG. 1, the refrigeration cycle device 2 for a vehicle can include a
compressor 21 for compressing refrigerant that circulates the refrigeration cycle, a
condenser 22 for condensing the compressed refrigerant, and a receiver/drier for
separating the condensed refrigerant into gas-liquid while temporarily collecting re-

frigerant that circulates the refrigeration cycle, an expansion apparatus 23 for throttle-
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expanding liquid refrigerant separated into gas-liquid, and an evaporator 24 for
evaporating the expanded refrigerant to return to the compressor. Among them, the
compressor 21, the condenser 22, the receiver/drier and the expansion apparatus 23 are
provided at an outside or in the exterior area of the vehicle, and the evaporator 24 is
provided to communicate the indoor or outdoor area. Accordingly, during a vehicle
accident, some of the refrigerant could be introduced or leak into the interior of the
vehicle by the evaporator 24 or an accessory, such as a refrigerant pipe or fan
connected to the evaporator 24.

In consideration of this, a pressure relief valve (PRV) 100 (e.g., a safety valve) as a
safety device can be provided in the compressor (or in the middle of the refrigerant
pipe of the refrigeration cycle) 21 as illustrated in the present embodiment. The PRV
100 can be provided at either a low pressure portion or a high pressure portion of the
compressor 21, but according to this example, it can be provided at the high pressure
portion.

As illustrated in FIG. 2, the PRV 100 according to the present embodiment can be
coupled through one side of the compressor casing, namely, a rear cover 21a forming
the high pressure portion. The PRV 100 can be configured to switch or be activated
according to a change of internal pressure of the compressor 21, but also configured to
be electrically connected to the ACU 12 and linked with the ACU 12. When linked
with the ACU 12, the PRV 100 can be connected to the ACU 12 to prevent harmful re-
frigerant from being introduced into the interior of the vehicle when an accident
occurs, in addition to removing part of the refrigerant in an excessive compression
condition, in order to allow the refrigeration cycle to maintain a proper pressure. As a
result, the ACU 12 can transfer an operation signal to the PRV 100 prior to, at the
same time or immediately subsequent to transferring an airbag operation signal to the
inflator, and when the PRV 100 receives a signal from the ACU 12 to be opened, the
refrigerant in the high pressure portion can be discharged to the outside of the vehicle.
Reference numeral 21b is a power connecting line.

The PRV according to the present embodiment can be implemented in various forms.
For example, the PRV can be configured to remove a type of safety pin mechanically
connected to the motor to open the valve when an accident occurs.

FIG. 3 is a longitudinal cross-sectional view illustrating the PRV according to the
present embodiment, and FIG. 4 is a cross-sectional view taken along line "IV-IV" in
FIG. 3, and FIGS. 5 and 6 are schematic views illustrating configurations for operating
the PRV according to embodiments.

As illustrated in FIG. 3, the PRV 100 according to the present embodiment can
include a valve housing 110 having an inlet 111 and an outlet 112, a piston valve 120

provided within the valve housing 110 to selectively switch open the inlet 111, a valve
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spring 130 provided at a backpressure side of the piston valve 120 to limit the valve
120 from being opened, a spacer 140 passing through the valve housing 110 to adjust
an elastic force of the valve spring 130, and a control unit 150 provided at one side of
the valve housing 110 to operate the spacer 140.

A fastening portion 113 for fastening a screw to the compressor 21 can be formed on
an outer circumferential surface at an end of the valve housing 110. Also, the valve
housing 110 can be bonding-coupled to the compressor 21, but in this the screw
fastener allows the PRV to be easily replaced at the same time when replacing the
compressor 21 or part of the compressor. Accordingly, as illustrated in FIGS. 2 and 3,
it a fastening groove 21c can be formed on the rear cover 21a of the compressor 21 to
screw-couple an end of the PRV 100 to the fastening groove.

Furthermore, the inlet 111 of the valve housing 110 can be formed at the center of
the fastening portion 113. Also, the valve housing 110 can be communicated with an
inner space of the compressor 21 at any location.

In addition, the outlet 112 of the valve housing 110 can be formed outside of the
compressor 21, and a discharge guide pipe 114 for guiding refrigerant bypassed
through the inlet 111 of the valve housing 110 to the outside of the vehicle can be
connected to the outlet 112. The discharge guide pipe 114 can open toward the bottom
surface of the vehicle (e.g., towards the ground or under the vehicle), in order to ef-
fectively block refrigerant from being introduced into the interior of the vehicle.

Furthermore, a spacer hole 115 can be formed in a penetrating manner at a middle
height of the valve housing 110 to slidably insert the spacer 140. The spacer hole 115
can be set larger than a cross-sectional area of the spacer 140 to avoid getting caught
when releasing the spacer 140.

Also, a valve guide 160 for guiding the movement of the piston valve 120 can be
provided within the valve housing 110. The valve guide 160 can be inserted into an
upper end of the valve housing 110 and closely fixed to a valve cover 170 covering an
upper end of the valve housing 110.

A guide portion 161 protruded toward the piston valve 120 is formed on a bottom
surface of the valve guide 160. The guide portion 161 can be formed in a cylindrical
shape to be slidably couple with a sliding portion 122 of the piston valve 120, which
will be described later.

A valve portion 121 is formed at one end of the piston valve 120 to switch open the
inlet 111 of the valve housing 110, and the sliding portion 122 slidably coupled to the
valve guide 160 to guide a linear movement can be formed on a rear side of the valve
portion 121. Furthermore, a flange portion 123 can be formed between the valve
portion 121 and the sliding portion 122 to support one end of the valve spring 130.

The valve spring 130 is made of a compression coil spring and inserted into the
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sliding portion 122 of the piston valve 120, and one end of the valve spring 130 can be
supported by the flange portion 123 of the piston valve 120, whereas the other end
thereof is supported by a spring support plate 180, which will be described later.

The spring support plate 180 is located between the spacer 140 and the valve spring
130 to prevent the valve spring 130 from directly contacting the spacer 140. The spring
support plate 180 can be formed in a circular plate shape to form a guide hole 181 to
allow the guide portion 161 of the valve guide 160 to pass through the center thereof.

Furthermore, one side of the spring support plate 180 can be closely adhered to the
spacer 140 as illustrated in FIG. 3, and the other side thereof can be closely adhered to
the a support 162 protruded from a bottom surface of the valve guide 160, but
according to circumstances, the spring support plate 180 can be supported solely by the
spacer 140 when the support 162 of the valve guide 160 is excluded. In a situation
where the spring support plate 180 is supported by the support 162 of the valve guide
160 and the spacer 140, the spring support plate 180 is operated while inclining or
tilting the spring support plate 180 when the PRV is operated, but the piston valve 120
is inclined or movable by a gap between the guide portion 161 of the valve guide 160
and the sliding portion 122 of the piston valve 120 to open the inlet 111 of the valve
housing 110.

The spacer 140 performs the role of a type of safety pin or release pin, and is formed
in a rectangular shape and slidably inserted and coupled to the spacer hole 115 of the
valve housing 110. One end of the spacer 140 can be located between the valve guide
160 and the spring support plate 180, and the other end of the spacer 140 can be
coupled to a connection portion 152 of the control unit 150, which will be described
later.

Furthermore, the spacer 140 can be disposed only at one side as illustrated in FIG. 3,
but a plurality of spacers 140 can be disposed at predetermined intervals along a cir-
cumferential direction according to circumstances. Furthermore, when using a plurality
of spacers 140, the control unit 150 can be independently provided at each spacer 140,
but all of the control units can be connected to one control unit 150 using the
connection portion 152 which will be described later.

Also, the control unit 150 can include a motor unit 151 operated by external power,
and a connection portion 152 coupled to a rotor of the motor unit 151 to operate the
spacer 140 of the PRV. The motor unit 151 can be a type of step motor, which is
configured to receive power from the compressor controller or ACU 12 to reciprocally
rotate within a predetermined angle. For example, the motor unit 151 of the PRV 100
can be configured to receive an electrical signal through a photocoupler 25b or op-
tocoupler and a current amplifier circuit 25¢ of the compressor controller 25

performing CAN (Controller Area Network) communication through the ACU 12 and
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a CAN transceiver 25a as illustrated in FIG. 5, or directly connected for receiving an
electrical signal through an airbag explosion sensing circuit 12a, a photocoupler 12b
and a current amplifier circuit 12¢ of the ACU 12 as illustrated in FIG. 6.

The connection portion 152 can be formed with one cam link as illustrated in FIGS. 3
and 4. However, it may be also formed in a reel-like shape. Also, the motor unit 151
and connection portion 152 may be formed in a rack and pinion configuration. Among
the drawings, reference numeral 153 is a rotating shaft.

The foregoing safety device for vehicle according to the present embodiment can
have the following operational effects. For instance, when a collision is sensed by the
collision sensor 11 provided at a front side or lateral surface of the vehicle, the sensed
signal is transferred to the ACU 12 while at the same expanding the airbag 13, and the
ACU 12 transfers an open signal to the control unit 150 of the PRV 100 through the
compressor controller 25 as illustrated in FIG. 5 or in a direct connection manner as il-
lustrated in FIG. 6.

Then, the motor unit 151 of the control unit 150 that has received the signal is
switched from a valve closed state as illustrated in FIG. 3 to a valve open state as il-
lustrated in FIG. 7A. In other words, when the motor unit 151 is operated by a signal
received from the ACU 12, the connection portion 152 rotates in a counter-clockwise
direction of the drawing as illustrated in a dotted line in FIG. 4. Here, the connection
portion 152 that is a cam link rotates to move the spacer 140 to the right in drawing
while at the same dragging the spacer 140, thereby moving the spacer 140 to a
withdrawn position as illustrated in FIG. 7A.

Then, a space capable of moving upward by a distance of the spacer 140 from which
the spring support plate 180 that has supported a backpressure side of the valve spring
130 is removed can be secured. Here, the piston valve 120 can be pushed by an internal
pressure of the compressor to move upward while reducing an elasticity of the valve
spring 130 or creating a clearance.

Then, refrigerant is discharged out of the compressor through the PRV 100 from an
inner space of the compressor 21 as the inlet 111 and the outlet 112 provided on the
valve housing 110 of the PRV 100 are place in communication with each other and a
path is opened between the inlet and the outlet. Here, as one end of the discharge guide
pipe 114 is connected to the outlet 112 of the valve housing 110 and the other end of
the discharge guide pipe 114 is extended and formed toward the bottom of the vehicle,
carbon dioxide refrigerant discharged from the compressor 21 is discharged to a side
far away from the interior of the vehicle.

Further, when excessive compression occurs in the compressor 21 of the refrigeration
cycle device 20 due to other reasons even though the vehicle continues to drive

normally, the PRV 100 is opened to prevent excessive compression regardless of
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whether any signal is received. In other words, when an internal pressure of the
compressor increases greater than or equal to a predetermined pressure (typically, 170
bar), a force due to the internal pressure of the compressor 21 can push the piston valve
120 and exceed an elasticity of the valve spring 130 to open the valve and com-
municate the inlet 111 and outlet 112 of the valve housing 110 even though the spacer
140 is not pulled out as illustrated in FIG. 7C, thereby solving a excessive compression
scenario.

Another embodiment of the PRV according to the present disclosure will be
described as follows. For example, according to the foregoing embodiment, the control
unit can include a motor unit and a connection portion, in which the motor unit
operates the connection portion according to a signal transferred from the ACU to
directly move the spacer, but according to the present embodiment, the control unit can
restrict or release the spacer to allow the spacer to move by an additional driving
source in order to open even faster.

FIG. 8 is a longitudinal cross-sectional view illustrating another embodiment of a
PRYV. FIGS. 9A and 9B are longitudinal cross-sectional views illustrating the op-
erations of a PRV according to FIG. 8.

As illustrated in FIG. 8, a PRV 200 can include a valve housing 210, a piston valve
220, a valve spring 230, a spacer 240, a control unit 250 and a valve guide 260,
similarly to the foregoing embodiment. However, according to the present em-
bodiment, a spacer housing 270 can be coupled to one side of the valve housing 210,
and a return spring 280 for pushing the spacer 240 in a valve in the open direction can
be provided within the spacer housing 270.

Furthermore, the control unit 250 can be provided with a stopper 290 on a mover
instead of the connection portion of the foregoing embodiment, and configured to
restrict or release the spacer 240 according to whether or not power is applied. A re-
stricting groove 241 can be formed on an upper surface of the spacer 240 to insert the
stopper 290. The stopper 290 can be integrally extended and formed on the mover or
additionally fabricated and assembled later.

Furthermore, a sliding portion 261 that is slidably coupled to the spacer 240 is
provided at an upper end of the valve guide 260, and a surface corresponding to the
spacer 240 is formed on the sliding portion 261 to have an inclined surface 262
inclined in a direction opposite thereto. As a result, the valve guide 260 can be pushed
by the spacer 240 according to the movement direction of the spacer 240 to pressurize
the valve spring 230 in a closed direction to close the piston valve 220 or be moved in
an open direction to open the piston valve 220.

As illustrated in FIG. 9A, when the motor unit 251 of the control unit 250 receives a

signal from the ACU 12 to allow the stopper 290 coupled to the mover to move in an
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upward direction, the stopper 290 is released from the restricting groove 241 of the
spacer 240 (e.g., the stopper 290 is pulled out). Here, the spacer 240 is pushed to the
right side of the drawing by the return spring 280.

Then, the inclined surface 262 of the valve guide 260 adjacent to the inclined surface
242 of the spacer 240 moves in an opposite direction to the inclined surface 242 of the
spacer 240, thereby raising the valve guide 260 upward. Here, an elasticity of the valve
spring 230 decreases as a gap between a valve portion 221 of the piston valve 220 and
the valve guide 260 increases.

Then, the piston valve 220 is pushed out by a force due to an internal pressure of the
compressor 21 to allow the inlet 211 and the outlet 212 of the valve housing 210 to
communicate with each other, thus opening the PRV. Then, carbon dioxide within the
compressor can be discharged outside of the vehicle along the valve housing 210 and
discharge guide pipe 214, thereby preventing refrigerant from being introduced into the
interior of the vehicle.

Further, as illustrated in FIG. 9B, when an internal pressure of the compressor is
greater than or equal to a predetermined pressure (typically, 170 bar) even when the
spacer 240 is restricted by the control unit 250, a force due to the internal pressure of
the compressor can exceed an elastic force of the valve spring 230 to push up the
piston valve 220, thereby allowing the inlet 211 and the outlet 212 of the valve housing
210 to communicate with each other and open the PRV. In this instance, the PRV
prevents excessive pressure in the compressor without receiving a signal from the
ACU as illustrated in the foregoing embodiment. The operational effects thereof are
similar to those of the foregoing embodiment, and thus the detailed description thereof
will be omitted.

Further, another embodiment of the operation method of the PRV according to the
present disclosure will be described as follows. For example, according to the
foregoing embodiment, when the collision sensor transfers a collision signal to the
ACU, the ACU transfers an operation signal (open signal) to the PRV to operate the
PRYV to discharge refrigerant within the compressor to the outside of the vehicle, but
according to the present embodiment, the collision sensor is configured to transfer the
sensed signal directly to the PRV.

FIGS. 10 through 12 are block diagrams illustrating operation examples of a PRV
according to the present embodiment. FIGS. 10 and 11 are views illustrating operation
examples using a collision sensor, and FIG. 12 is an operation example using an
advanced driver assistance system (ADAS). FIGS. 13A through 13F are block
diagrams illustrating explaining the operational states of a PRV and a HVAC for
various situations during the driving of the vehicle.

According to an embodiment, with reference to FIG. 10, the collision sensor 11 can
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directly transfer the sensed signal to the ACU 12 and PRV 100, respectively, when a
collision is sensed on the collision sensor 11. Compared to transferring a collision
signal to the PRV 100 through the ACU 12 as illustrated in the foregoing embodiment,
when the PRV 100 receives a signal directly from the collision sensor 11, the PRV 100
may be more quickly operated (e.g., harmful refrigerant can be discharged sooner).

Furthermore, according to an embodiment of FIG. 11, when a collision is sensed by
the collision sensor 11, the sensed signal is transferred to the ACU 12 and the
electronic control unit (ECU) 30 within the vehicle, respectively to operate an airbag in
the ACU 12 as well as transfer signals to the PRV 100 and heating, ventilation, and air
conditioning (HVAC) 40, respectively, in the ECU 30. As a result, the HVAC 40 can
open or close an outdoor air inlet and an indoor air inlet, respectively, while at the
same operating the PRV 100, thereby effectively blocking refrigerant from being in-
troduced into the interior of the vehicle even when part of the carbon dioxide re-
frigerant is leaked prior to the operation of the PRV 100.

Furthermore, according to an embodiment of FIG. 12, the electronic control unit 30
within the vehicle can estimate or detect various situations such as whether or not there
is a collision, or whether or not there is an overturn or plunge of the vehicle, or an
estimated time-to-collision, or whether or not the PRV is activated (opens), or the like,
using a collision sensor or various sensors 50 (speed sensor, acceleration sensor, GPS,
etc.) and ADAS related components 60 (camera, lidar, radar, ultrasonic sensor, etc.)
provided in the vehicle, thereby determining whether or not to operate (open) the PRV
100 and HVAC 40.

Thus, according to the present embodiment, a determination unit 31 for estimating
vehicle situations in advance may be provided therein, and an output unit 32 for de-
termining and controlling whether or not to operate (open) the PRV 100 and HVAC 40
according to the estimation of the determination unit 31 may be provided therein. For
example, as illustrated in FIG. 13A, signals transferred from the sensors 50, 60 such as
the camera or the like can be compared by the determination unit 31 to estimates
whether or not the vehicle is in a collision or is about to be in a collision, and when the
estimation result of the determination unit 31 is determined as a "vehicle collision" and
transferred to the output unit 32, the ECU 30 can control the PRV 100 to be operated
through the output unit 32 while at the same controlling an external air inlet and an
internal air inlet of the HVAC 40 or the like to be closed, thereby preventing hazardous
materials from being introduced into the vehicle in advance before any damage to the
compressor occurs during a collision. Also, the collision sensor 11 can be electrically
connected to the PRV 100 to control whether or not to operate the airbag.

Further, the present embodiment can compare an estimated time-to-collision of the

vehicle with a manipulation time of the vehicle to operate (open) the PRV 100 and
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HVAC 40 in advance. For example, as illustrated in FIG. 13B, a distance between an
obstacle and the vehicle (equipped with the PRV) is measured using the sensors 50, 60
such as the speed sensor, GPS, camera, or the like. The determination unit 31 compares
a braking distance of the vehicle based on the measurement value, and estimates that
the vehicle will collide with the obstacle when the distance (A) to the obstacle, which
is a measurement value, is less than or equal to the braking distance (B) of the vehicle.
Then, the ECU 30 can control the PRV 100 to be activated through the output unit 32
to discharge refrigerant out of the vehicle or control the external air inlet and internal
air inlet of the HVAC 40 or the like to be closed to block refrigerant that is a hazardous
gas from being introduced into the vehicle.

Furthermore, the safety device can determine whether or not collision is avoidable
with the maximum steering manipulation, and when determined that collision is un-
avoidable even with the maximum steering manipulation, as described above, the ECU
30 can control the PRV 100 to be operated through the output unit 32 to discharge re-
frigerant out of the vehicle and/or control the external air inlet and internal air inlet of
the HVAC 40 or the like to be closed to block refrigerant that is a hazardous gas from
being introduced into the vehicle.

Further, the present embodiment can estimate or detect a collision amount or
collision degree of the vehicle to selectively operate (open) the PRV 100 and HVAC
40 according to a size or severity of the collision amount. For example, as illustrated in
FIG. 13C, the determination unit 31 of the ECU 30 estimates and calculates a collision
amount when the vehicle collides or is about to collide with the obstacle using signals
transferred from the sensors 50, 60 such as the speed sensor, camera, or the like. Then,
the determination unit 31 can compare the calculated collision amount with the stored
reference value, and when the collision amount is greater than or equal to the reference
value, the ECU 30 can control the PRV 100 to be operated through the output unit 32
to discharge refrigerant out of the vehicle and/or control the external air inlet and
internal air inlet of the HVAC 40 or the like to be closed to block hazardous refrigerant
from being introduced into the vehicle.

However, when the collision amount is less than or equal to the reference value, the
ECU 30 can control the PRV 100 not to be operated through the output unit 32 (e.g.,
PRYV remains closed) while at the same allowing the external air inlet and internal air
inlet of the HVAC 40 or the like to maintain a current state. In this instance, the cal-
culation of the collision amount can be performed based on the speed of the vehicle, a
property of the obstacle, a rear collision or side-rear collision, or the like.

Further, the safety device can estimate an overturn or plunge state of the vehicle to
operate (open) the PRV 100 and HVAC 40 in advance of a collision. For example, as
illustrated in FIG. 13D, the determination unit 31 of the ECU 30 detects a tilt of the



16

WO 2017/175968 PCT/KR2017/001673

[96]

[97]

[98]

[99]
[100]

vehicle, that is, the extent of vehicle is tilted with respect to a horizontal surface
transferred from the sensors 50, 60 such as the gyro sensor, camera, or the like in real
time, and estimates the situations as a "vehicle overturn" at the moment when the
vehicle is turned over above 90 degrees with respect to a horizontal surface as a result
of the detection. Then, the ECU 30 can control the PRV 100 to be operated through the
output unit 32 to discharge refrigerant out of the vehicle and/or control the external air
inlet and internal air inlet of the HVAC 40 or the like to be closed to block hazardous
refrigerant from being introduced into the interior of the vehicle.

Furthermore, as illustrated in FIG. 13E, the determination unit 31 can detect a fall
speed of the vehicle in real time using the sensors 50, 60 such as the gyro sensor,
camera, or the like, and determines it as a "vehicle plunge" state when the fall speed of
the vehicle is close to a freefall speed as a result of the detection, and the ECU 30 can
control the PRV 100 to be operated through the output unit 32 to discharge refrigerant
out of the vehicle and/or control the external air inlet and internal air inlet of the
HVAC 40 or the like to be closed to block hazardous refrigerant gas from leaking into
the vehicle

Furthermore, as illustrated in FIG. 13F, the determination unit 31 can detect a height
variation rate during the driving of the vehicle using the sensors 50, 60 such as the
gyro sensor, camera, or the like, and determine a "vehicle plunge" state when the
height variation rate during the driving of the vehicle exceeds or equals a statutory
slope rate (sin) for each road x vehicle maximum speed as a result of the detection, and
the ECU 30 can control the PRV 100 to be activated through the output unit 32 to
discharge refrigerant out of and away from the vehicle and/or control the external air
inlet and internal air inlet of the HVAC 40 or the like to be closed to block refrigerant
that is a hazardous gas from being introduced into the vehicle

Consequently, it is possible to operate (open) the PRV in response to a collision or
imminent collision of the vehicle as well as other accidental circumstances to discharge
carbon dioxide refrigerant outside and away from the vehicle while at the same con-
trolling the switching of the outdoor air and indoor air inlets of the HVAC, thereby
further enhancing the stability and safety of the vehicle.
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Claims

A safety device for a vehicle, the safety device comprising:

an impulse sensor configured to sense an impact to the vehicle and
generate an impulse signal based on the impact;

a compressor configured to compress refrigerant for a refrigeration
cycle of the vehicle; and

a safety valve connected to the compressor and configured to:

receive the impulse signal from the impulse sensor, and

in response to the impulse signal exceeding a predetermined value,
open the safety valve to place an inner space of the compressor in com-
munication with an outside of the compressor for discharging the re-
frigerant outside the vehicle.

The safety device of claim 1, wherein the safety valve is electrically
connected to an airbag control unit (ACU) or an electronic control unit
(ECU), and

wherein the safety value includes a motor unit for opening the safety
valve based on a signal received from the airbag control unit or the
electronic control unit.

The safety device of claim 2, wherein the electronic control unit
includes a determination unit configured to determine a collision state
of the vehicle before, during or after a collision occurs based on one or
more signals received from one or more sensors within the vehicle, and
wherein the electronic control unit further includes an output unit
configured to control a heating, ventilation, and air conditioning
(HVAC) unit in the vehicle based on the collision state.

The safety device of claim 1, wherein the safety valve includes an
outlet configured to discharge the refrigerant inside the compressor to
the outside of the compressor, and

wherein the outlet is connected to a discharge guide pipe configured to
guide the refrigerant from the compressor to an outside of the vehicle.
The safety device of claim 1, wherein the safety valve is configured to
open in response to an internal pressure of the compressor exceeding a
predetermined pressure.

The safety device of any one of claims 1 to 5, wherein the safety valve
comprises:

a valve housing having an inlet and an outlet;

a piston valve within the valve housing to selectively place the inlet and
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the outlet in communication with each other;

a valve spring provided at a backpressure side of the piston valve and
configured to limit the piston valve from being opened;

a spacer inserted through the valve housing and configured to adjust an
elastic force of the valve spring; and

a control unit provided at one side of the valve housing and configured
to control movement of the spacer.

The safety device of claim 6, wherein the control unit comprises:

a motor unit configured to receive power from an outside to operate;
and

a connection portion coupled between the motor unit and the spacer and
configured to transfer a driving force of the motor unit to the spacer to
move the spacer.

The safety device of claim 7, wherein a valve guide configured to guide
the movement of the piston valve is further provided within the valve
housing, and

a guide portion into which a sliding portion of the piston valve is
slidably inserted is formed on the valve guide in a switching direction
of the piston valve.

The safety device of claim 6, wherein the control unit comprises:

a motor unit configured to receive power from an outside to operate;

a stopper provided in the motor unit and configured to restrict or
release the movement of the spacer while being moved by the motor
unit; and

a return spring configured to support the stopper and move the stopper
when the stopper is released from the spacer.

The safety device of claim 9, wherein a valve guide configured to guide
the movement of the piston valve is further provided within the valve
housing,

wherein the valve guide is slidably coupled to the spacer, and

wherein a surface on which the valve guide and the spacer are brought
into contact is formed in an inclined manner to move the spacer and the
valve guide in an orthogonal direction.

A safety device for a vehicle, the safety device comprising:

a refrigeration cycle unit configured to control a refrigeration cycle for
heating or cooling a passenger compartment of the vehicle;

an electronic control unit provided configured to control functions of

the vehicle; and
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a refrigerant discharge unit electrically connected to the electronic
control unit to selectively discharge refrigerant of the refrigeration
cycle to an outside of the vehicle.

The safety device of claim 11, wherein the refrigerant discharge unit
comprises:

a valve housing having an inlet and an outlet;

a piston valve within the valve housing to selectively place the inlet and
the outlet in communication with each other;

a valve spring provided at a backpressure side of the piston valve and
configured to limit the piston valve from being opened;

a spacer inserted through the valve housing and configured to adjust an
elastic force of the valve spring; and

a control unit provided at one side of the valve housing configured to
control movement of the spacer.

The safety device of claim 11, wherein the electronic control unit is
configured to calculate an impact received by the vehicle, and transmit
an open signal to the refrigerant discharge unit to discharge the re-
frigerant outside the vehicle or close an air path of the refrigeration
cycle unit for preventing the refrigerant from entering an interior of the
vehicle when the value is greater than or equal to a predetermined
range.

The safety device of claim 11, wherein the electronic control unit is
configured to determine an estimated time-to-collision and a braking
time of the vehicle, and transmit an open signal to the refrigerant
discharge unit to discharge the refrigerant outside the vehicle or close
an air path of the refrigeration cycle unit for preventing the refrigerant
from entering an interior of the vehicle based on the estimated time-
to-collision and the braking time of the vehicle.

The safety device of claim 14, wherein the electronic control unit is
configured to compare the estimated time-to-collision and the braking
time of the vehicle, and transmit an open signal to the refrigerant
discharge unit to discharge the refrigerant outside the vehicle or close
an air path of the refrigeration cycle unit for preventing the refrigerant
from entering an interior of the vehicle when the estimated time-
to-collision of the vehicle is less than or equal to the braking time of the
vehicle.

The safety device of claim 11, wherein the electronic control unit is

configured to determine a collision amount of the vehicle, and transmit
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a close signal to the refrigerant discharge unit to prevent discharging
the refrigerant outside the vehicle when the collision amount is less
than or equal to a predetermined reference value.

The safety device of claim 11, wherein the electronic control unit is
configured to detect a tilt of the vehicle defined by an extent of the
vehicle being tilted with respect to a horizontal surface, and transmit an
open signal to the refrigerant discharge unit to discharge the refrigerant
outside the vehicle or close an air path of the refrigeration cycle unit for
preventing the refrigerant from entering an interior of the vehicle based
on the tilt of the vehicle with respect to the horizontal surface.

The safety device of claim 11, wherein the electronic control unit is
configured to detect a fall speed of the vehicle, and transmit an open
signal to the refrigerant discharge unit to discharge the refrigerant
outside the vehicle or close an air path of the refrigeration cycle unit for
preventing the refrigerant from entering an interior of the vehicle based
on the fall speed of the vehicle.

The safety device of claim 11, wherein the electronic control unit is
configured to detect a height variation rate while the vehicle is being
driven, and transmit an open signal to the refrigerant discharge unit to
discharge the refrigerant outside the vehicle or close an air path of the
refrigeration cycle unit for preventing the refrigerant from entering an
interior of the vehicle based on the height variation rate while the
vehicle is being driven.

The safety device of claim 19, wherein the electronic control unit is
configured to transmit an open signal to the refrigerant discharge unit to
discharge the refrigerant outside the vehicle or close an air path of the
refrigeration cycle unit for preventing the refrigerant from entering an
interior of the vehicle when a height variation rate of the vehicle is
greater than or equal to a statutory slope rate (sin) for each road x

vehicle maximum speed.



PCT/KR2017/001673

100

1/10

e O - -
__==h 2]
- T
[ b W R
AN o
T T
e ///wWw.///u/(/,_\:J::||\I/|W\;\ﬂ_hr:
= R
U U S S
T 7

N ~. ~. 1 | -
| ~dosa o ———
AN //Uul e _AMV\\ S
| ! ///— IIIIII )
| ~~
! T -
| \ T o
|
] ! ™
8
o
|
| Lol
// _ __ _
N |
S __ |
I8 =
/# \d: ] \HU IIIIIIIIIIII )
e SO e

WO 2017/175968
13

[Fig. 1]

[Fig. 2]



2/10

PCT/KR2017/001673

WO 2017/175968

[Fig. 3]

160 181 170 115

180

150

120

[Fig. 4]

150

161




3/10

WO 2017/175968 PCT/KR2017/001673
[Fig. 5]
12a 122 Zf
t 5V 12V
________________ *g | | __ﬂ/JlSO
100
2ba
I I
25b 25¢
[Fig. 6]
12
12a Z
I
\ 5V 12V
I T | | __ﬂr/150
—100

| |
12b 12¢



4/10

WO 2017/175968 PCT/KR2017/001673
[Fig. 7A]

100
180 160 181 170 115

110\E \& L 4‘ { — 151

7 P /' o P ¢ | I = 153 150
162 AN g

40 //‘%/?? Nis

7 & 152
A g
T

/ -

////Z/ 7 //// N

\122 123 121J 111

o
120



5/10

WO 2017/175968

[Fig. 7B]

100
180 160 181170 115\\

— 151
163 »150

\ 2la
Tt 21c
\122 123 121J 111
e
120
[Fig. 8]
200
TN _— a5
241 EE |—
251
210 2% 290
L 240
262~ NN N
260 TS L BOod ] g
261 AN 7 ///// 777,
214 N
212

PCT/KR2017/001673



6/10

+— 270

— 270

WO 2017/175968
[Fig. 9A]
200
N 950
941 —
951
910242 290
! 940
262 —_| \\ N NN
260 NN L5560
N\ 4 /7// VD
/ / 2 Npeogo /
2o NEERN
/ &\ 280
// N
7 k? 230
2// \ 220
o
N \\Y
|
[Fig. 9B]
950
/,
251
210 290
. 240
AN AN
260 L} L bood |
e /7/7 /,/ 7 // o
214 / 00 @
- N ‘\
L/ Y
212 Y o
g NN
7 ; 230
o
% 220

PCT/KR2017/001673



WO 2017/175968

[Fig. 10]

11

COLLISION
SENSOR

[Fig. 11]

11

COLLISION
SENSOR

7/10

PCT/KR2017/001673
12
__________________ -] ACU

|
|
|
b - PRV

100

12

_______________ ™ ACU 100
1
|
|
|
S S ) SR A—— ~— PRV

HVAC

40



8/10

WO 2017/175968 PCT/KR2017/001673

[Fig. 12]
11
COLLISION
———————— - AU P
50— | SPEED SENSOR SENSOR
|
|
GYRO SENSOR | |- !
I
[
aPS ! DETERMINATION | |
b wir st
| 100
—————— r-—| PRV }—
60— | ADAS CONTROLLER [~ [ cupur it L) 55 i
CAMERA  |— O
LIDAR || 3
30
RADAR |
ULTRASONIC ||
SENSOR
[Fig. 13A]

ESTINMATE WHETHER OR NOT TO COLLIDE

DETERMINED AS "VEHICLE COLLISION"

OPEN PRV, AND CLOSE HVAC

[Fig. 13B]

DETECT ESTIMATED TIME-TO-COLLISION (A)
DETECT BRAKING TIME OF VEHICLE (B)

A<B

OPEN PRV, AND CLOSE HVAC




WO 2017/175968

[Fig. 13C]

9/10

ESTIMATE COLLISION AMOUNT DURING COLLISION

COLLISION AMOUNT < REFERENCE VALUE

CLOSE PRV, AND MAINTAIN HVAC

[Fig. 13D]

DETECT TILT OF VEHICLE

TILT OF VEHICLE > 90 °

DETERMINED AS "VEHICLE OVERTURN"

OPEN PRV, AND CLOSE HVAC

[Fig. 13E]

DETECT FALL SPEED OF VEHICLE

FALL SPEED =

FREEFALL SPEED

DETERMINED AS

"VEHICLE PLUNGE"

OPEN PRV, AND CLOSE HVAC

PCT/KR2017/001673



WO 2017/175968

[Fig. 13F]

10/10

DETECT HEIGHT VARIATION DURING
THE DRIVING OF THE VEHICLE

HEIGHT VARIATION RATE =
[STATUTORY SLOPE RATE (SIN)
FOR EACH ROAD X VEHICLE MAXIMUM SPEED]

DETERMINED AS

"VEHICLE PLUNGE"

OPEN PRV, AND CLOSE HVAC

PCT/KR2017/001673



INTERNATIONAL SEARCH REPORT

International application No.
PCT/KR2017/001673

A. CLASSIFICATION OF SUBJECT MATTER

B60H 1/32(2006.01)i, B60R 21/01(2006.01)i, B60R 21/013(2006.01)i, B60R 16/02(2006.01)i, B60R 21/16(2006.01)i,

F25B 41/04(2006.01)i, Bo0H 1/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
B60H 1/32; F25B 43/00; F16K 17/06; F04B 39/10; FO4B 39/00; F24F 11/00; B60H 1/00; F16K 31/04; B60R 21/01; B60R 21/013; B6OR

16/02; B60R 21/16; F25B 41/04

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & keywords: safety valve, compressor, sensor, impact, airtbag, ECU and refrigerant

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y JP 2015-068304 A (TOYOTA INDUSTRIES CORP.) 13 April 2015 1-6
See paragraphs [0033]-[0058] and figures 1-5.

A 7-20

Y JP 2005-153773 A (FUJI KOKI CORP.) 16 June 2005 1-6,11-20
See paragraphs [0011]-[0023] and figure 1.

Y KR 10-2011-0077520 A (KOREA AEROSPACE RESEARCH INSTITUTE) 07 July 2011 2,3,6,11-20
See paragraphs [0019]-[0040] and figures 1-3.

Y KR 10-2007-0097908 A (METACHEM INC.) 05 October 2007 17-20
See paragraphs [0040]-[0048] and figure 2.

A KR 10-2008-0027692 A (HALLA CLIMATE CONTROL CORP.) 28 March 2008 1-20
See paragraphs [0023]-[0041] and figures 2, 3.

|:| Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents:

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E"  earlier application or patent but published on or after the international
filing date

"L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P"  document published prior to the international filing date but later
than the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

document member of the same patent family

'

myn

ng"

Date of the actual completion of the international search
19 June 2017 (19.06.2017)

Date of mailing of the international search report

19 June 2017 (19.06.2017)

Name and mailing address of the [SA/KR

International Application Division

Korean Intellectual Property Office

189 Cheongsa-ro, Seo-gu, Dagjeon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer S

\\\\\* AN

LEE, Hun Gil

Telephone No. +82-42-481-8525

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/KR2017/001673
Patent document Publication Patent family Publication
cited in search report date member(s) date
JP 2015-068304 A 13/04/2015 None
JP 2005-153773 A 16/06/2005 JP 4322099 B2 26/08/2009
US 2005-0115270 Al 02/06/2005
US 7322210 B2 29/01/2008
KR 10-2011-0077520 A 07/07/2011 KR 10-1178699 Bl 30/08/2012
KR 10-2007-0097908 A 05/10/2007 AU 2007-232678 Al 11/10/2007
CN 101410263 A 15/04/2009
EP 1998969 Al 10/12/2008
EP 1998969 A4 05/05/2010
JP 2009-532250 A 10/09/2009
KR 10-0783025 Bl 07/12/2007
US 2009-0158753 Al 25/06/2009
WO 2007-114592 Al 11/10/2007
KR 10-2008-0027692 A 28/03/2008 None

Form PCT/ISA/210 (patent family annex) (January 2015)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - wo-search-report
	Page 34 - wo-search-report

