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(54) SHUTOFF CONTROL SYSTEM FOR COMPRESSION APPARATUS, HEAT-PUMP APPARATUS, 
DEVICE AND DRIVING SYSTEM

(57) A shutoff control system for the compression ap-
paratus includes a pressure switch apparatus and a con-
trol apparatus. The pressure switch apparatus is config-
ured to be shut off when a pressure of a system is de-
tected to be overpressured, and output a shutoff signal.
The control apparatus is connected to the pressure
switch apparatus, and is connected to a driving apparatus
of the compression apparatus when the control appara-
tus is in use. The control apparatus is configured to output
a first driving signal to the driving apparatus, and stop
outputting the first driving signal after the control appa-
ratus receives the shutoff signal. The first driving signal
is configured to instruct the driving apparatus to drive the
compression apparatus. In this disclosure, the efficiency
and success rate of shutting off the compression appa-
ratus can be improved, and the safety factor of air-con-
ditioning systems and heat-pump systems can be im-
proved.
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Description

TECHNICAL FIELD

[0001] This disclosure relates to control technologies,
in particular to a shutoff control system for a compression
apparatus, a heat-pump apparatus, a device, and a driv-
ing system.

BACKGROUND

[0002] The compression apparatus (including a com-
pressor and a pressure vessel, where a pressure in the
pressure vessel changes when the compressor works)
is an important part of an air conditioning system and a
heat-pump system. In a system containing the compres-
sion apparatus, when the system has a high pressure,
the pressure in the system will increase continuously if
no action is taken to shut off the compression apparatus,
resulting in the occurrence of dangers.
[0003] The existing way to shut off the compression
apparatus is collecting, by a main control board, a switch
signal of the compression apparatus, then outputting, by
the main control board, a signal to a module board ac-
cording to the switch signal, and controlling, by the mod-
ule board, the compression apparatus to shut off. This
way of shutting off the compression apparatus involves
many components and has a slow response speed, and
the compression apparatus cannot be shut off as long
as any one of the components is damaged, resulting in
serious consequences.
[0004] Therefore, how to improve efficiency and suc-
cess rate of shutting off the compression apparatus and
to improve the safety factor of the air conditioning system
and the heat-pump system still need to be solved.

SUMMARY

[0005] This disclosure provides a shutoff control sys-
tem for a compression apparatus, a heat-pump appara-
tus, a device and a driving system, which are used to
increase the success rate of shutting off the compression
apparatus and improve the safety of the air conditioning
system and the heat-pump system.
[0006] In a first aspect, this disclosure provides a shut-
off control system for a compression apparatus, includ-
ing:

a pressure switch apparatus, configured to be shut
off when a pressure of a system is detected to be
overpressured, and output a shutoff signal;
a control apparatus, connected to the pressure
switch apparatus, and connected to a driving appa-
ratus of the compression apparatus when the control
apparatus is in use; the control apparatus is config-
ured to output a first driving signal to the driving ap-
paratus, and stop outputting the first driving signal
after the control apparatus receives the shutoff sig-

nal; the first driving signal is configured to instruct
the driving apparatus to drive the compression ap-
paratus to work.

[0007] An embodiment of this disclosure provides a
shutoff control system for a compression apparatus, in-
cluding a pressure switch apparatus and a control appa-
ratus. The pressure switch apparatus is configured to be
shut off when a pressure of a system is detected to be
overpressured, and output a shutoff signal. The control
apparatus is in signal connection with the driving appa-
ratus and the pressure switch apparatus, and is config-
ured to output the first driving signal to drive the driving
apparatus to work, and is configured to stop outputting
the first driving signal after receiving the shutoff signal.
The first driving signal is configured to drive the driving
apparatus to work. Therefore, when the system is over-
pressured, the control apparatus controls the driving ap-
paratus of the compression apparatus to stop outputting
the driving signal, so as to control the compression ap-
paratus to be shut off. Under the situation of overpressure
protection, there is no need to make a software logic judg-
ment, and the hardware is directly driven to be shut off
through signal driving, therefore, fewer components are
needed, the response is faster and safer, thereby improv-
ing the efficiency and success rate of shutting off the
compression apparatus, and improving the safety factor
of the air conditioning system and the heat-pump system.
[0008] In an optional embodiment, the system further
includes:
a signal output control apparatus, connected with the
pressure switch apparatus and the control apparatus, re-
spectively, and configured to control the control appara-
tus to stop outputting the first driving signal according to
the shutoff signal.
[0009] In an optional embodiment, the signal output
control apparatus includes a first chip and a second chip.
[0010] The first chip is connected to the pressure
switch apparatus, and the first chip is configured to output
a reset signal to the second chip according to the shutoff
signal.
[0011] The second chip is in signal connection with the
control apparatus, and the second chip is configured to
control the control apparatus to stop outputting the first
driving signal according to the reset signal.
[0012] In an optional embodiment, the first chip is spe-
cifically configured to:

obtain an output signal of the control apparatus when
the first chip obtains the shutoff signal;
output the reset signal to the second chip when the
output signal of the control apparatus is the first driv-
ing signal.

[0013] In an optional embodiment, the system further
includes:
a signal transmission circuit, with one end connected to
an output end of the control apparatus for obtaining the
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output signal, and the other end connected to an input
end of the first chip.
[0014] The shutoff control system for the compression
apparatus provided in this embodiment further includes
a signal output control apparatus, and the signal output
control apparatus includes a first chip and a second chip.
The first chip is configured to output a reset signal to the
second chip according to the shutoff signal, and the sec-
ond chip is configured to control the control apparatus to
stop outputting the first driving signal according to the
reset signal. By this way, if the control apparatus does
not stop outputting the first driving signal after the control
apparatus receives the shutoff signal, the signal output
control apparatus can further control the control appara-
tus to stop outputting the first driving signal.
[0015] In an optional embodiment, an enable pin of the
control apparatus is further connected to a first power
supply, and the pressure switch apparatus includes:

an isolator, with a first end connected to the control
apparatus and the first power supply, and a second
end grounded;
a pressure switch, with one end connected to a third
end of the isolator, and the other end grounded, and
configured to be shut off when the pressure of the
system is detected to be overpressured;
when the pressure switch is turned on, the isolator
and the enable pin of the control apparatus are
grounded;
when the pressure switch is turned off, the enable
pin of the control apparatus receives a voltage signal
output by the first power supply as the shutoff signal.

[0016] In an optional embodiment, a fourth end of the
isolator is further connected to a second power supply,
and a first pin of the first chip and a second pin of the first
chip;

when the pressure switch is turned on, no signal is
inputted to the first pin of the first chip and the second
pin of the first chip;
when the pressure switch is turned off, a pressure
signal received by the first chip through the first pin
and the second pin is the shutoff signal.

[0017] In an optional embodiment, the isolator is an
optocoupler isolator.
[0018] In an optional embodiment, the first chip in-
cludes a reset feedback pin, and the second chip is con-
figured to send a reset feedback signal to the reset feed-
back pin after the second chip receives the reset signal,
and the reset feedback signal is configured to indicate
that the second chip has successfully received the reset
signal.
[0019] This embodiment exemplarily describes a pres-
sure switch apparatus. The pressure switch apparatus
includes an isolator and a pressure switch. When the
system is detected to be overpressured, the pressure

switch is first shut off, thereby causing the isolator to fail
to be turned on. When the isolator cannot be turned on,
the first power supply connected to the isolator outputs
a pressure signal to the enable pin of the control appa-
ratus, so that the control apparatus receives the shutoff
signal and stops outputting the first driving signal.
[0020] In an optional embodiment, the control appara-
tus includes N bridge arm pulse width modulation PWM
circuits, and each bridge arm PWM circuit of the N bridge
arm PWM circuits has different turn-on time; N is an in-
teger greater than 1.
[0021] In an optional embodiment, each bridge arm
PWM circuit includes a triode.
[0022] In an optional embodiment, the system further
includes a first protective apparatus and a second pro-
tective apparatus;
one end of the first protective apparatus and one end of
the second protective apparatus are both connected to
the driving apparatus, and the other end of the first pro-
tective apparatus and the other end of the second pro-
tective apparatus are both connected to the control ap-
paratus, and both of the first protective apparatus and
the second protective apparatus are configured to buffer
an output of the control apparatus.
[0023] In an optional embodiment, the first protective
apparatus includes:

a first resistor, with one end connected to one bridge
arm PWM circuit, and the other end connected to
the driving apparatus;
a first capacitor, with one end connected to the other
end of the first resistor, and the other end grounded.

[0024] In an optional embodiment, the second protec-
tive apparatus includes:

a second resistor, with one end connected to one
bridge arm PWM circuit, and the other end connect-
ed to the driving apparatus;
a third resistor, with one end connected to the one
end of the second resistor, and the other end ground-
ed;
a second capacitor, with one end connected to the
other end of the second resistor, and the other end
grounded.

[0025] In an optional embodiment, the system further
includes:
the driving apparatus, connected to the compression ap-
paratus when the driving apparatus is in use, and con-
figured to output the second driving signal to the com-
pression apparatus after the driving apparatus receives
the first driving signal; the second driving signal is con-
figured to drive the compression apparatus to work.
[0026] In a second aspect, this disclosure provides a
heat-pump apparatus, including the shutoff control sys-
tem for the compression apparatus as provided in the
first aspect, and further including:
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the compression apparatus;
a heat exchange device, configured to perform heat
treatment on liquid water.

[0027] In a third, this disclosure provides an electrical
device, including the heat-pump apparatus as provided
in the second aspect.
[0028] In a fourth, this disclosure provides a driving
system, including the shutoff control system for the com-
pression apparatus as provided in the first aspect, and
further including:
the driving apparatus, connected to the compression ap-
paratus when the driving apparatus is in use, and con-
figured to output the second driving signal to the com-
pression apparatus after the driving apparatus receives
the first driving signal; the second driving signal is con-
figured to drive the compression apparatus to work.
[0029] Therefore, in the shutoff control system for the
compression apparatus provided by the above embodi-
ments of this disclosure, the control apparatus controls
the driving apparatus of the compression apparatus to
stop outputting the driving signal, so as to control the
shutoff of the compression apparatus when the system
is overpressured. Under the situation of overpressure
protection, there is no need to make software logic judg-
ment, and the hardware is directly driven to be shut off
through signal driving, therefore, fewer components are
needed, the response is faster and safer, thereby improv-
ing the efficiency and success rate of shutting off the
compression apparatus, and improving the safety factor
of the air conditioning system and the heat-pump system.

BRIEF DESCRIPTION OF DRAWINGS

[0030] Accompanying drawings, which are incorporat-
ed in and constitute a part of this specification, illustrate
embodiments which are consistent with this disclosure,
and are used with the specification to explain the principle
of this disclosure.

FIG. 1 is a schematic structural diagram of a shutoff
control system for a compression apparatus provid-
ed by some embodiments of this disclosure.
FIG. 2 is a schematic structural diagram of a shutoff
control system for a compression apparatus provid-
ed by some embodiments of this disclosure.
FIG. 3 is a schematic structural diagram of a shutoff
control system for a compression apparatus provid-
ed by some embodiments of this disclosure.
FIG. 4 is a schematic structural diagram of a shutoff
control system for a compression apparatus provid-
ed by some embodiments of this disclosure.
FIG. 5 is a schematic structural diagram of a shutoff
control system for a compression apparatus provid-
ed by some embodiments of this disclosure.
FIG. 6 is a schematic structural diagram of a shutoff
control system for a compression apparatus provid-
ed by some embodiments of this disclosure.

FIG. 7 is a schematic structural diagram of a heat-
pump apparatus provided by some embodiments of
this disclosure.
FIG. 8 is a schematic diagram of an electrical device
provided by some embodiments of this disclosure.
FIG. 9 is a schematic diagram of a driving system
provided by some embodiments of this disclosure.

[0031] By the above-mentioned drawings, specific em-
bodiments of this disclosure have been shown and will
be described in more detail hereinafter. These drawings
and written description are not intended to limit the scope
of the concept of this disclosure in any way, but to illus-
trate the concept of this disclosure for those skilled in the
art by referring to specific embodiments.

DESCRIPTION OF EMBODIMENTS

[0032] The exemplary embodiments will be illustrated
in detail, examples of which are shown in the accompa-
nying drawings. When the following description refers to
the accompanying drawings, the same number in differ-
ent drawings refers to the same or similar elements un-
less otherwise indicated. The implementations described
in the following exemplary examples do not represent all
implementations consistent with this disclosure. Rather,
they are merely examples of devices and methods con-
sistent with some aspects of this disclosure as recited in
the appended claims.
[0033] In the description of this disclosure, it should be
understood that the terms "first" and "second" are used

Explanation of reference signs:
Off control system of compression 
apparatus

10

Pressure switch apparatus 100
Isolator 110
Pressure switch 120
Driving apparatus 200
Control apparatus 300
Bridge arm PWM circuit 310
Signal output control apparatus 400
First chip 410
Second chip 420
Signal transmission circuit 500
First protective apparatus 600
Second protective apparatus 700
Compression apparatus 20
First power supply 21
Second power supply 22
Heat-pump apparatus 30
Heat exchange device 31
Electrical device 40
Driving system 50
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for description purposes only, and cannot be interpreted
as indicating or implying relative importance or implicitly
indicating the number of indicated technical features.
Thus, features defined with "first" and "second" may ex-
plicitly or implicitly include one or more of these features.
In the description of this disclosure, "plurality" means two
or more, unless otherwise specifically defined.
[0034] The compression apparatus (including a com-
pressor and a pressure vessel, where a pressure in the
pressure vessel changes when the compressor works)
is an important part of an air conditioning system and a
heat-pump system. In a system containing the compres-
sion apparatus, when the system has a high pressure,
the pressure in the system will increase continuously if
no action is taken to shut off the compression apparatus,
resulting in the occurrence of dangers.
[0035] The existing way to shut off the compression
apparatus is collecting, by a main control board, a switch
signal of the compression apparatus, then outputting, by
the main control board, a signal to a module board ac-
cording to the switch signal, and controlling, by the mod-
ule board, the compression apparatus to shut off. This
way of shutting off the compression apparatus involves
many components and has a slow response speed, and
the compression apparatus cannot be shut off as long
as any one of the components is damaged, resulting in
serious consequences. Therefore, how to improve the
efficiency and success rate of shutting off the compres-
sion apparatus and to improve the safety factor of the air
conditioning system and the heat-pump system are still
need to be solved.
[0036] Based on this, this disclosure provides a shutoff
control system for a compression apparatus, a heat-
pump apparatus, a device and a driving system. The
shutoff control system for the compression apparatus in-
cludes a pressure switch apparatus, a driving apparatus,
and a control apparatus. The pressure switch apparatus
is configured to be shut off when the pressure switch
apparatus detects a pressure of a system to be overpres-
sured, and output a shutoff signal. The driving apparatus
is connected to the compression apparatus (the com-
pression apparatus is a compressor), and the driving ap-
paratus, after receiving a first driving signal, outputs a
second driving signal to the compression apparatus, and
the second driving signal is configured to drive the com-
pression apparatus to work. The control apparatus (such
as a logic chip) is connected with the driving apparatus
and the pressure switch apparatus for outputting the first
driving signal to the driving apparatus, and stopping out-
putting the first driving signal after the control apparatus
receives the shutoff signal. By this way, when the system
is overpressured, the control apparatus of the driving ap-
paratus of the compressor stops outputting the driving
signal, so that the driving apparatus no longer drives the
compressor to work, thereby achieving the purpose of
shutting off the compression apparatus. The shutoff con-
trol system for the compression apparatus provided by
this disclosure involves fewer components, and the com-

pression apparatus is mechanically driven rather than
program-driven when the compression apparatus is shut
off, thereby improving the efficiency and success rate of
shutting off the compression apparatus and improving
the safety factor of the air conditioning system and the
heat-pump system.
[0037] Referring to FIG. 1, an embodiment of this dis-
closure provides a shutoff control system 10 for a com-
pression apparatus, the shutoff control system 10 is con-
figured to control the shutoff of the compression appara-
tus 20 (i.e. a compressor), especially to control the shutoff
of the compression apparatus 20 when a system is over-
pressured, that is, the compression apparatus 20 is con-
trolled to be shut off when the system is overpressured.
The pressure of the system may be a pressure of a part
of the system, for example, the pressure of the system
refers to the pressure of some components connected
to the compressor in an air conditioner. When the system
is overpressured, the compression apparatus 20 is con-
trolled to be shut off, thereby preventing a dangerous
situation of continuous rise in pressure caused by the
compression apparatus 20.
[0038] The shutoff control system 10 for the compres-
sion apparatus comprises a pressure switch apparatus
100, and a control apparatus 300 connected to a driving
apparatus 200 of the compression apparatus 20. The
driving apparatus 200 is connected to the compression
apparatus 20, and the driving apparatus 200 can be un-
derstood as a compressor driving module. The driving
apparatus 200 is configured to, after receiving a first driv-
ing signal, output a second driving signal to the compres-
sion apparatus 20, and the second driving signal is con-
figured to drive the compression apparatus 20 to work.
If there is no first driving signal, the driving apparatus 200
will not output the second driving signal, and thus will not
drive the compression apparatus 20 to work.
[0039] The pressure switch apparatus 100 is config-
ured to be shut off when the pressure switch apparatus
detects that the system is overpressured, and output a
shutoff signal. The pressure switch apparatus 100 is, for
example, a switch portion in a device for detecting wheth-
er the system is overpressured. When the system is not
overpressured, that is, when the system is running nor-
mally, the pressure switch apparatus 100 is in a normally
closed state. When the system is detected to be over-
pressured, the pressure switch apparatus 100 is shut off
under an overpressure impact. In an optional embodi-
ment, when the system is not overpressured, that is,
when the system is running normally, the pressure switch
apparatus 100 is in a normally open state, and when the
system is detected to be overpressured, the pressure
switch apparatus 100 is closed under an overpressure
impact. Therefore, the pressure switch apparatus 100
needs, when the system is overpressured, to be in a state
opposite to the state thereof when the system is in a
normal operation, so that the shutoff signal can be output
to make other apparatuses obtain information about the
system is overpressured.
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[0040] The control apparatus 300 is connected to the
driving apparatus 200 and the pressure switch apparatus
100. The control apparatus 300 is configured to output
the first driving signal to the driving apparatus 200, and
stop outputting the first driving signal after the control
apparatus 300 receives the shutoff signal. As described
above, the first driving signal is configured to instruct the
driving apparatus 200 to drive the compression appara-
tus 20 to work, and after the control apparatus 300 stops
outputting the first driving signal, the driving apparatus
200 stops outputting the second driving signal to the com-
pression apparatus 20, thereby achieving the purpose of
shutting off the compression apparatus 20.
[0041] The control apparatus 300 is, for example, a
logic chip, and mechanically triggers the stop of output-
ting the first driving signal after the control apparatus 300
receives the shutoff signal.
[0042] To sum up, this example provides the shutoff
control system 10 for the compression apparatus, includ-
ing the pressure switch apparatus 100 and the control
apparatus 300. The pressure switch apparatus 100 is
configured to be shut off when the pressure switch ap-
paratus 100 detects that the system is overpressured,
and output the shutoff signal. The control apparatus 300
is in signal connection with the driving apparatus 200 and
the pressure switch apparatus 100, and is configured to
output the first driving signal to the driving apparatus 200,
and is also configured to stop outputting the first driving
signal after the control apparatus 300 receives the shutoff
signal. The first driving signal is configured to drive the
driving apparatus to work. Therefore, when the system
is overpressured, the control apparatus 300 controls the
driving apparatus 200 of the compression apparatus 20
to stop outputting the driving signal, thereby controlling
the compression apparatus 20 to shut off. Under the sit-
uation of overpressure protection, there is no need to
make software logic judgment, and the hardware is di-
rectly driven by signal driving to shut off, therefore, fewer
components are required, the response is faster and saf-
er, thereby improving the efficiency and success rate of
shutting off the compression apparatus 20, and improv-
ing the safety factor of the air conditioning system and
the heat-pump system.
[0043] In addition, when the system recovers normal
operation, the control apparatus 300 firstly outputs the
first driving signal to the driving apparatus 200, and then
the driving apparatus 200, under the action of the first
driving signal, outputs the second driving signal to the
compression apparatus 20. By this way, when the system
suddenly recovers normal operation, the process that the
compression apparatus 20 recovers normal operation
has a time buffer, which can prevent a sudden damage
of the compression apparatus 20 caused by the system’s
sudden recovery to normal operation.
[0044] Referring to FIG. 2 and FIG. 3, the shutoff con-
trol system 10 for the compression apparatus provided
by an embodiment of this disclosure further includes a
signal output control apparatus 400, and the signal output

control apparatus 400 is connected with the pressure
switch apparatus 100 and the control apparatus 300. The
signal output control apparatus 400 is configured to con-
trol the control apparatus 300 to stop outputting the first
driving signal according to the shutoff signal.
[0045] The signal output control apparatus 400 in-
cludes, for example, a single-chip microcontroller unit
(MCU for short) that drives the control apparatus 300,
and the MCU, after receiving the shutoff signal, stops
outputting a driving signal to the control apparatus 300,
thereby controlling the control apparatus 300 to stop out-
putting the first driving signal.
[0046] In an optional embodiment, the signal output
control apparatus 400 includes a first chip 410 and a sec-
ond chip 420.
[0047] The first chip 410 is connected to the pressure
switch apparatus 100, and the first chip 410 is configured
to output a reset signal to the second chip 420 according
to the shutoff signal. The second chip 420 is in signal
connection with the control apparatus 300, and the sec-
ond chip 420 is configured to control the control appara-
tus 300 to stop outputting the first driving signal according
to the reset signal. The second chip 420 is further con-
figured to output a driving signal to drive the control ap-
paratus 300.
[0048] The purpose for the first chip 410 to output the
reset signal to the second chip 420 is to prevent the sit-
uation in which the control apparatus 300, after receiving
the shutoff signal, does not stop outputting the first driving
signal, and the control apparatus 300 is controlled to stop
outputting the first driving signal through the second chip
420.
[0049] Specifically, when the first chip 410 is specifi-
cally configured to obtain the shutoff signal, the first chip
410 also obtains an output signal of the control apparatus
300. When the obtained output signal of the control ap-
paratus 300 is the first driving signal, the first chip 410
outputs the reset signal to the second chip 420, and the
second chip 420, after receiving the reset signal, stops
outputting the driving signal to the control apparatus 300.
More specifically, when the first chip 410 determines that
the output signal of the control apparatus 300 is the first
driving signal, the first chip 410 outputs a signal for indi-
cating the control apparatus is in fault to the second chip
420 through a pin.
[0050] The second chip 420 is provided with a pin for
receiving the reset signal, and the first chip 410 sends,
by the pin for outputting the reset signal, the reset signal
to the pin (RESET, RST) for receiving the reset signal on
the second chip 420.
[0051] In an optional embodiment, the second chip 420
is further provided with a reset feedback pin, and the first
chip 410 is further provided with a pin for receiving a
feedback signal. The second chip 420 is configured to
send the reset feedback signal to the first chip 410
through the reset feedback pin after the second chip 420
receives the reset signal. The reset feedback signal is
configured to indicate that the second chip 420 has suc-
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cessfully received the reset signal, so the first chip 410
knows that the second chip 420 stops outputting the driv-
ing signal after the second chip 420 receives the reset
feedback signal.
[0052] Referring to FIG. 3, in an optional embodiment,
the shutoff control system 10 for the compression appa-
ratus further includes a signal transmission circuit 500,
and one end of the signal transmission circuit 500 is con-
nected to an output end of the control apparatus 300,
and is configured to obtain the output signal of the control
apparatus 300. The other end of the signal transmission
circuit 500 is connected to an input end of the first chip
410. The signal transmission circuit 500 is configured to
transmit the output signal of the control apparatus 300
to the first chip 410.
[0053] As shown in FIG. 3, the signal transmission cir-
cuit 500 includes a resistor R1 and a capacitor C1. One
end of the resistor R1 is connected to the output end of
the control apparatus 300, and the other end of the re-
sistor R is connected to the input end of the first chip 410
and to one end of the capacitor C1. The one end of the
capacitor C1 is further connected to the input end of the
first chip 410, and the other end of the capacitor C1 is
grounded. In addition to the function of signal transmis-
sion, the signal transmission circuit 500 can further per-
form a stabilizing treatment on the output signal of the
control apparatus 300, that is, to make the output signal
of the control apparatus 300 more stable.
[0054] To sum up, the shutoff control system 10 for the
compression apparatus provided in this embodiment fur-
ther includes the signal output control apparatus 400,
and the signal output control apparatus 400 includes the
first chip 410 and the second chip 420. The first chip 410
is configured to output the reset signal to the second chip
420 according to the shutoff signal, and the second chip
420 is configured to control the control apparatus 300 to
stop outputting the first driving signal according to the
reset signal. By this way, if the control apparatus 300,
after receiving the shutoff signal, does not stop outputting
the first driving signal, the signal output control apparatus
400 can further control the control apparatus 300 to stop
outputting the first driving signal, thereby improving the
success rate of shutting off the compression apparatus
20.
[0055] Referring to FIG. 4, an embodiment of this dis-
closure provides an example of a pressure switch appa-
ratus 100.
[0056] The pressure switch apparatus 100 includes an
isolator 110 and a pressure switch 120. An enable pin of
the control apparatus 300 is further connected to a first
power supply 21, the first power supply 21 is, for example,
a power supply self-contained in the compression appa-
ratus 20, and the first power supply 21 has an output
voltage of, for example, 5V.
[0057] A first end of the isolator 110 is connected to
the control apparatus 300 and the first power source 21,
and a second end of the isolator 110 is grounded. One
end of the pressure switch 120 is connected to a third

end of the isolator 110 and the other end of the pressure
switch 120 is grounded, and the pressure switch 120 is
configured to be shut off when the pressure of the system
is detected to be overpressured. The isolator 110 is, for
example, an optocoupler isolator.
[0058] Specifically, when the pressure switch 120 is
closed, the third end of the isolator 110 is grounded, the
isolator 110 is turned on, the isolator 110 and the enable
pin of the control apparatus 300 are grounded, and there
will be no pressure signal on the enable pin of the control
apparatus 300. When the pressure switch 120 is shut off,
the isolator 110 is also in a state of not being turned on,
so the enable pin of the control apparatus 300 receives
a voltage signal outputted from the first power supply 21
as the shutoff signal of the pressure switch 120.
[0059] In an optional embodiment, the isolator 110 has
a fourth end further connected to a second power supply
22, and a first pin and a second pin that are connected
to the first chip 410. Referring to FIG. 4, when the pres-
sure switch 120 is closed, there is no signal input to the
first pin and the second pin of the first chip 410, at this
time the first chip 410 will not receive the shutoff signal.
When the pressure switch 120 is shut off, the voltage
signal outputted by the second power supply 22 cannot
pass through the isolator 110, but is transmitted to the
first pin and the second pin of the first chip 410 through
lines. The pressure signal received by the first chip 410
through the first pin and the second pin is the shutoff
signal.
[0060] To sum up, this embodiment exemplarily de-
scribes the pressure switch apparatus 100, the pressure
switch apparatus 100 includes the isolator 110 and the
pressure switch 120. When the system is detected to be
overpressured, the pressure switch 120 is firstly shut off,
thereby causing that the isolator 110 cannot be turned
on. When the isolator 110 cannot be turned on, the first
power supply 21 connected to the isolator 110 outputs
the pressure signal to the enable pin of the control ap-
paratus 300, so that the control apparatus 300 receives
the shutoff signal to stop outputting the first driving signal.
[0061] Referring to FIG. 4, in an optional embodiment,
a resistor R2 and a resistor R3 are further provided be-
tween the first power supply 21 and the enable pin of the
control apparatus 300. One end of the resistor R2 is con-
nected to the first power supply 21, and the other end of
the resistor R2 is connected to one end of the resistor
R3. The other end of the resistor R3 is connected to the
enable pin of the control apparatus 300. The resistor R2
and the resistor R3 can make the output voltage from the
first power supply 21 more stable.
[0062] A resistor R4 is further provided between the
pressure switch 120 and the isolator 110, one end of the
resistor R4 is connected to the third end of the isolator
110, and the other end of the resistor R4 is connected to
one end of the pressure switch 120, and the other end
of the pressure switch 120 is grounded. The resistor R4
can make the output voltage from the isolator 110 more
stable.
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[0063] A resistor can further be provided between the
second power supply 22 and the isolator 110, one end
of the resistor is connected to the second power supply
22, and the other end of the resistor is connected to the
isolator 110.
[0064] A resistor R5 is disposed between the second
power supply 22 and the first pin of the first chip 410, that
is, one end of the resistor R5 is connected to the second
power supply 22 and the other end of the resistor R5 is
connected to the first pin of the first chip 410. A resistor
R6 is disposed between the second power supply 22 and
the second pin of the first chip 410, one end of the resistor
R6 is connected to the second power supply 22, and the
other end of the resistor R6 is connected to the second
pin of the first chip 410. The resistor R5 and the resistor
R6 have a function of stabilizing the voltage signal out-
putted from the second power supply 22.
[0065] Referring to FIG. 5, in the shutoff control system
10 for the compression apparatus provided by an em-
bodiment of this disclosure, the control apparatus 300
includes N bridge arm pulse width modulation (PWM for
short) circuits 310. The number of N is determined by the
requirements of the driving apparatus 200. As shown in
FIG. 5, the control apparatus 300 includes two bridge
arm PWM circuits 310, that is, an upper bridge arm 3-
channel PWM circuit 310 and a lower bridge arm 3-chan-
nel PWM circuit 310. Each bridge arm PWM circuit 310
includes a triode, and the control apparatus 300 includes
a triode array.
[0066] The N bridge arm PWM circuits 310 are all driv-
en and turned on by a driving signal outputted by the
second chip 420. In order to prevent the bridge arm PWM
circuits 310 from interacting with each other, each bridge
arm PWM circuit 310 of the N bridge arm PWM circuits
310 has different turn-on time. The driving signal output-
ted by the second chip 420 is a pulse signal, and the first
driving signal outputted by the control apparatus 300 is
also a pulse signal. Optionally, the control apparatus 300
may be an 8-channel buffer.
[0067] In an optional embodiment, the shutoff control
system 10 for the compression apparatus further in-
cludes a first protective apparatus 600 and a second pro-
tective apparatus 700. One end of the first protective ap-
paratus 600 and one end of the second protective appa-
ratus 700 are both connected to the driving apparatus
200, and the other end of the first protective apparatus
600 and the other end of the second protective apparatus
700 are both connected to the control apparatus 300.
Both the first protective apparatus 600 and the second
protective apparatus 700 are configured to buffer the out-
put of the control apparatus 300.
[0068] Optionally, the first protective apparatus 600 in-
cludes a first resistor R7 and a first capacitor C2. One
end of the first resistor R7 is connected to one bridge
arm PWM circuit 310 (such as the upper bridge arm 3-
channel PWM circuit 310 shown in FIG. 5), and the other
end of the first resistor R7 is connected to the driving
apparatus 200. One end of the first capacitor C2 is con-

nected to the other end of the first resistor R7, and the
other end of the first capacitor C2 is grounded. The first
resistor R7 and the first capacitor C2 can stabilize and
buffer the first driving signal outputted by the upper bridge
arm 3-channel PWM circuit 310.
[0069] Optionally, the second protective apparatus
700 includes a second resistor R8, a third resistor R9
and a second capacitor C3. One end of the second re-
sistor R8 is connected to one bridge arm PWM circuit
310 (such as the lower bridge arm 3-channel PWM circuit
310 shown in FIG. 5), and the other end of the second
resistor R8 is connected to the driving apparatus 200.
One end of the third resistor R9 is connected to the one
end of the second resistor R8, and the other end of the
second resistor R8 is grounded. One end of the second
capacitor C3 is connected to the other end of the second
resistor R8, and the other end of the second capacitor
C3 is grounded.
[0070] The second resistor R8, the third resistor R9,
and the second capacitor C3 can stabilize and buffer the
first driving signal outputted by the lower bridge arm 3-
channel PWM circuit 310.
[0071] The resistance values of the first resistor R7,
the second resistor R8, and the third resistor R9 can be
selected according to actual requirements, and are not
limited in this embodiment.
[0072] The specifications of the first capacitor C2 and
the second capacitor C3 can be selected according to
actual requirements, and are not limited in this embodi-
ment.
[0073] To sum up, when the system is overpressured,
the shutoff control system 10 for the compression appa-
ratus provided by the above embodiment of this disclo-
sure make the control apparatus 300 control the driving
apparatus 200 of the compression apparatus 20 to stop
outputting the driving signal, thereby controlling the com-
pression apparatus 20 to shut off. Under the situation of
overpressure protection, there is no need to make soft-
ware logic judgment, and the hardware is directly driven
to be shut off through signal driving, therefore, fewer com-
ponents are needed, the response is faster and safer,
thereby improving the efficiency and success rate of shut-
ting off the compression apparatus 20, and improving the
safety factor of the air conditioning system and the heat-
pump system.
[0074] It should further be noted that the types of the
power supplies in the shutoff control system 10 provided
in the above embodiments of this disclosure is not limited,
and may also be unidirectional power supplies.
[0075] Referring to FIG. 6, the shutoff control system
10 for the compression apparatus provided by an em-
bodiment of this disclosure further includes the driving
apparatus 200. The driving apparatus 200 when in use
is connected to the compression apparatus 20 for receiv-
ing the first driving signal and then outputting the second
driving signal to the compression apparatus, and the sec-
ond driving signal is configured to drive the compression
apparatus to work. The specification and model of the

13 14 



EP 4 317 686 A1

9

5

10

15

20

25

30

35

40

45

50

55

driving apparatus 200 can be selected according to ac-
tual requirements, and is not limited in this embodiment.
The number of the PWM circuits 310 in the control ap-
paratus 300 is determined by the driving apparatus 200.
[0076] Referring to FIG. 7, an embodiment of this dis-
closure further provides a heat-pump apparatus 30, the
heat-pump apparatus includes the shutoff protection sys-
tem 10 provided in any one of the above embodiment,
and further includes the compression apparatus 20 and
a heat exchange device 31. The heat exchange device
31 is configured to heat liquid water. The heat-pump ap-
paratus 30 is, for example, a heat-pump swimming-pool
machine. The heat-pump swimming-pool machine is
generally installed beside a swimming pool for heating
the water in the swimming pool. The compression appa-
ratus 20 can be disposed inside the heating device 31 or
outside the heating device 31.
[0077] Referring to FIG. 8, an embodiment of this dis-
closure further provides an electrical device 40, and the
electrical device 40 includes the heat-pump apparatus
30 provided in any one of the above embodiments, and
may further include other apparatuses, which are not lim-
ited in this embodiment.
[0078] Referring to FIG. 9, an embodiment of this dis-
closure further provides a driving system 50, and the driv-
ing system 50 includes the shutoff control system 10 for
the compression apparatus provided in any one of the
above embodiments, and further includes the driving ap-
paratus 200. The driving apparatus 200 when in use is
connected to the compression apparatus 20 for receiving
the first driving signal and then outputting the second
driving signal to the compression apparatus 20, and the
second driving signal is configured to drive the compres-
sion apparatus to work. The description of the driving
apparatus 200 may be referred to the description of the
driving apparatus 200 of the shutoff control system 10
for the compression apparatus provided in the above em-
bodiments, which will not be repeated here.
[0079] It should be noted that, in this specification, the
terms "comprising", "including" or any other variants
thereof are intended to cover non-exclusive inclusion,
such that a process, method, article or device including
a set of elements not only includes those elements, but
also further includes other elements that are not express-
ly listed or elements inherent in the process, method,
article, or device. Without further limitation, an element
defined by the statement "includes a... "does not exclude
the presence of additional identical elements in the proc-
ess, method, article, or device that includes the element.
[0080] The order of the above embodiments of this dis-
closure is for description only, and does not represent
the advantages and disadvantages of the embodiments.

Claims

1. A shutoff control system for a compression appara-
tus (10), comprising:

a pressure switch apparatus (100), configured
to be shut off when a pressure of a system is
detected to be overpressured, and output an
shutoff signal;
a control apparatus (300), connected to the
pressure switch apparatus (100), and connect-
ed to a driving apparatus (200) of the compres-
sion apparatus (20) when the control apparatus
(300) is in use; wherein the control apparatus
(300) is configured to output a first driving signal
to the driving apparatus (200), and stop output-
ting the first driving signal after the control ap-
paratus (300) receives the shutoff signal; and
the first driving signal is configured to instruct
the driving apparatus (200) to drive the compres-
sion apparatus (20) to work.

2. The shutoff control system for the compression ap-
paratus (10) according to claim 1, further comprising:
a signal output control apparatus (400), connected
with the pressure switch apparatus (100) and the
control apparatus (300), and configured to control
the control apparatus (300) to stop outputting the
first driving signal according to the shutoff signal.

3. The shutoff control system for the compression ap-
paratus (10) according to claim 2, wherein the signal
output control apparatus (400) comprises a first chip
(410) and a second chip (420);

the first chip (410) is connected to the pressure
switch apparatus (100), and the first chip (410)
is configured to output a reset signal to the sec-
ond chip (420) according to the shutoff signal;
the second chip (420) is in signal connection with
the control apparatus (300), and the second chip
(420) is configured to control the control appa-
ratus (300) to stop outputting the first driving sig-
nal according to the reset signal.

4. The shutoff control system for the compression ap-
paratus (10) according to claim 3, wherein the first
chip (410) is specifically configured to:

obtain an output signal of the control apparatus
(300) when the first chip (410) obtains the shutoff
signal;
output the reset signal to the second chip (420)
when the output signal of the control apparatus
(300) is the first driving signal.

5. The shutoff control system for the compression ap-
paratus (10) according to claim 4, further comprising:
a signal transmission circuit (500), with one end con-
nected to an output end of the control apparatus
(300) for obtaining the output signal, and the other
end connected to an input end of the first chip (410).
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6. The shutoff control system for the compression ap-
paratus (10) according to claim 3, wherein an enable
pin of the control apparatus (300) is further connect-
ed to a first power supply (21), and the pressure
switch apparatus (100) comprises:

an isolator (110), with a first end connected to
the control apparatus (300) and the first power
supply (21), and a second end grounded;
a pressure switch (120), with one end connected
to a third end of the isolator (110), and the other
end grounded, and configured to be shut off
when the pressure of the system is detected to
be overpressured; and
when the pressure switch (120) is turned on, the
isolator (110) and the enable pin of the control
apparatus (300) are grounded;
when the pressure switch (120) is turned off, the
enable pin of the control apparatus (300) re-
ceives a voltage signal output by the first power
supply (21) as the shutoff signal.

7. The shutoff control system for the compression ap-
paratus (10) according to claim 6, wherein a fourth
end of the isolator (110) is further connected to a
second power supply (22), and a first pin of the first
chip (410) and a second pin of the first chip (410);

when the pressure switch (120) is turned on, no
signal is inputted to the first pin of the first chip
(410) and the second pin of the first chip (410);
and
when the pressure switch (120) is turned off, a
pressure signal received by the first chip (410)
through the first pin and the second pin is the
shutoff signal,
or, wherein the isolator (110) is an optocoupler
isolator.

8. The shutoff control system for the compression ap-
paratus (10) according to claim 3, wherein the first
chip (410) comprises a reset feedback pin, and the
second chip (420) is configured to send a reset feed-
back signal to the reset feedback pin after the second
chip (420) receives the reset signal, and the reset
feedback signal is configured to indicate that the sec-
ond chip (420) has successfully received the reset
signal.

9. The shutoff control system for the compression ap-
paratus (10) according to claim 1, wherein the control
apparatus (300) comprises N bridge arm pulse width
modulation PWM circuits, and each bridge arm PWM
circuit (310) of the N bridge arm PWM circuits (310)
has different turn-on time; N is an integer greater
than 1.

10. The shutoff control system for the compression ap-

paratus (10) according to claim 9, wherein each
bridge arm PWM circuit (310) comprises a triode.

11. The shutoff control system for the compression ap-
paratus (10) according to claim 9, further comprising
a first protective apparatus (600) and a second pro-
tective apparatus (700);

one end of the first protective apparatus (600)
and one end of the second protective apparatus
(700) are both connected to the driving appara-
tus (200), and the other end of the first protective
apparatus (600) and the other end of the second
protective apparatus (700) are both connected
to the control apparatus (300), and both of the
first protective apparatus (600) and the second
protective apparatus (700) are configured to
buffer an output of the control apparatus (300),
optionally, wherein the first protective apparatus
(600) comprises:

a first resistor (R7), with one end connected
to one bridge arm PWM circuit (310), and
the other end connected to the driving ap-
paratus (200); and
a first capacitor (C2), with one end connect-
ed to the other end of the first resistor (R7),
and the other end grounded, or, wherein the
second protective apparatus (700) compris-
es:

a second resistor (R8), with one end
connected to one bridge arm PWM cir-
cuit (310), and the other end connected
to the driving apparatus (200);
a third resistor (R9), with one end con-
nected to the one end of the second
resistor (R8), and the other end ground-
ed; and
a second capacitor (C3), with one end
connected to the other end of the sec-
ond resistor (R8), and the other end
grounded.

12. The shutoff control system for the compression ap-
paratus (10) according to any one of claims 1-11,
further comprising:
the driving apparatus (200), connected to the com-
pression apparatus (20) when the driving apparatus
(200) is in use, and configured to output a second
driving signal to the compression apparatus (20) af-
ter the driving apparatus (200) receives the first driv-
ing signal, and the second driving signal is config-
ured to drive the compression apparatus (20) to
work.

13. A heat-pump apparatus (30), comprising the shutoff
control system for the compression apparatus (10)
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according to any one of claims 1-12, and further com-
prising:

the compression apparatus (20);
a heat exchange device (31), configured to per-
form heat treatment on liquid water.

14. An electrical device (40), comprising the heat-pump
apparatus (30) according to claim 13.

15. A driving system (50), comprising the shutoff control
system for the compression apparatus (10) accord-
ing to any one of claims 1-12, and further comprising:
the driving apparatus (200), connected to the com-
pression apparatus (20) when the driving apparatus
(200) is in use, and configured to output the second
driving signal to the compression apparatus (20) af-
ter the driving apparatus (200) receives the first driv-
ing signal; the second driving signal is configured to
drive the compression apparatus (20) to work.
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