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1
CONTROL METHOD FOR AIR
CONDITIONING SYSTEM, AND AIR
CONDITIONING SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to and benefits of Chinese
Patent Application Serial No. 201811338507.2, filed with
the China National Intellectual Property Administration on
Nov. 12, 2018, the entire content of which is incorporated
herein by reference.

FIELD

The present disclosure relates to the technical field of air
conditioning systems, in particular to a control method for
an air conditioning system and an air conditioning system.

BACKGROUND

In the currently used air conditioning system, when a heat
exchanger in the system includes a multi-channel heat
exchanger, the heat exchange performance of the multi-
channel heat exchanger is poor at the start-up phase of the
compressor, the heat exchanger is easily frosted during
heating operation, which accelerates attenuation of the sys-
tem capability during the heating operation.

SUMMARY

Embodiments of the present disclosure provide a control
method for an air conditioning system. The air conditioning
system at least includes a compressor and a multi-channel
heat exchanger, and the control method includes an action
that in a start-up phase of the air conditioning system, an
operating time of the compressor is t, when t is less than 60
s, an operating frequency F of the compressor is controlled
to be less than 75 Hz, and a frequency rise speed per second
V-of the compressor is controlled to be less than 1.25 Hz/s.

Embodiments of the present disclosure further provide
another control method for an air conditioning system. The
air conditioning system at least includes a compressor, a
multi-channel heat exchanger, and a thermal expansion
valve, and the control method comprises an action that in a
start-up phase of the air conditioning system, an operating
time of the compressor is t, when the operating time t of the
compressor is less than 60 seconds, the operating frequency
F of the compressor is controlled to be less than 60 Hz, and
the frequency rise speed per second V .of the compressor is
controlled to be less than 1 Hz/s.

Embodiments of the present disclosure further provide an
air conditioning system. The air conditioning system
includes a compressor and a multi-channel heat exchanger.
The air conditioning system at least includes a start-up phase
and a stable phase, in a start-up phase of the air conditioning
system, an operating time of the compressor is t, when t is
less than 60 s, an operating frequency F of the compressor
is controlled to be less than 75 Hz, and a frequency rise
speed per second V of the compressor is controlled to be
less than 1.25 Hz/s.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and/or additional aspects and advantages of the
present disclosure will become apparent and readily under-
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2

stood from the description of the embodiments taken in
conjunction with the following drawings, in which:

FIG. 1 is a schematic structural view of an air condition-
ing system according to an embodiment of the present
disclosure.

FIG. 2 is a schematic structural view of an air condition-
ing system according to another embodiment of the present
disclosure.

Reference numerals: air conditioning system 1, compres-
sor 10, outdoor heat exchanger 21, indoor heat exchanger
22, throttle device 30, controller 40, four-way valve 50.

DETAILED DESCRIPTION

This application is based on the inventor’s discovery and
understanding of the following facts and problems:

In the related art, compared with a copper tube fin heat
exchanger, a multi-channel heat exchanger has a smaller
internal volume and more serious suction phenomenon,
which is easy to frost in the start-up process of an air
conditioning system.

Hereinafter, embodiments of the present disclosure will
be described in detail, examples of which are illustrated in
the accompanying drawings, wherein the same or similar
reference numerals refer to the same or similar elements or
elements having the same or similar functions throughout.
The embodiments described below with reference to the
accompanying drawings are exemplary and are only for the
purpose of explaining the present disclosure and should not
be construed as limiting the present disclosure.

In the description of the present disclosure, it should be
understood that the terms “center”, “longitudinal”, “trans-
verse”, “length”, “width”, “thickness”, “upper”, “lower”,
“front”, “rear”, “left”, “right”, “vertical”, “horizontal”,
“top”, “bottom”, “inner”, “outer”, “clockwise”, “counter-
clockwise”, “axial”, “radial”, “circumferential” and the like
indicate the orientation or positional relationship based on
the orientation or positional relationship shown in the draw-
ings. It is only for the convenience of describing the present
disclosure and simplitfying the description, and is not
intended to indicate or imply that the referred devices or
elements must have a specific orientation, be constructed
and operate in a specific orientation, and thus cannot be
understood as a limitation of the present disclosure. In
addition, features defined by “first” and “second” may
explicitly or implicitly include one or more of the features.
In the description of the present disclosure, unless otherwise
specified, the term “plurality of” means two or more than
two.

In the description of the present disclosure, it should be
noted that the terms “mounted,” “connected,” “coupled,”
“fixed” and the like are used broadly, and may be, for
example, fixed connections, detachable connections, or inte-
gral connections; may also be mechanical or electrical
connections; may also be direct connections or indirect
connections via intervening structures; may also be inner
communications of two elements, which can be understood
by those skilled in the art according to specific situations.

Embodiments of the present disclosure provide a control
method for an air conditioning system. The air conditioning
system at least includes a compressor and a multi-channel
heat exchanger, and the control method includes an action
that in a start-up phase of the air conditioning system, an
operating time of the compressor is t, when t is less than 60
s, an operating frequency F of the compressor is controlled
to be less than 75 Hz, and a frequency rise speed per second
V-of the compressor is controlled to be less than 1.25 Hz/s.
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Embodiments of the present disclosure further provide
another control method for an air conditioning system. The
air conditioning system at least includes a compressor, a
multi-channel heat exchanger, and a thermal expansion
valve, and the control method comprises an action that in a
start-up phase of the air conditioning system, an operating
time of the compressor is t, when the operating time t of the
compressor is less than 60 seconds, the operating frequency
F of the compressor is controlled to be less than 60 Hz, and
the frequency rise speed per second V .of the compressor is
controlled to be less than 1 Hz/s.

Embodiments of the present disclosure further provide an
air conditioning system. The air conditioning system
includes a compressor and a multi-channel heat exchanger.
The air conditioning system at least includes a start-up phase
and a stable phase, in a start-up phase of the air conditioning
system, an operating time of the compressor is t, when t is
less than 60 s, an operating frequency F of the compressor
is controlled to be less than 75 Hz, and a frequency rise
speed per second V. of the compressor is controlled to be
less than 1.25 Hz/s.

A control method for an air conditioning system 1 accord-
ing to an embodiment of the present disclosure will be
described with reference to the accompanying drawings.

As shown in FIGS. 1 and 2, the air conditioning system
1 according to an embodiment of the present disclosure at
least includes a compressor 10 and a multi-channel heat
exchanger. An operation phase of the air conditioning sys-
tem 1 at least includes a start-up phase and a stable phase.
The control method includes actions as follows.

In the start-up phase, the operating time of the compressor
10 is set as t. When the operating time t of the compressor
10 is less than 60 s, the operating frequency F of the
compressor 10 is controlled to be less than 75 Hz, and the
frequency rise speed per second V- of the compressor 10 is
controlled to be less than 1.25 Hz/s.

It should be understood herein that the “start-up” phase
refers to an operation process of the air conditioning system
from a first state to a second state within a predetermined
time, the compressor is shut down in the first state and stably
operates in the second state. The stable operation state of the
air conditioning system refers to a state in which the
operating frequency of the compressor of the air condition-
ing system is relatively stable without continuously or
step-by-step rise.

Specifically, if a shutdown occurs during the start-up
process of the compressor 10, the timing is restarted, i.e., t
is re-zeroed.

With the control method for the air conditioning system 1
according to the embodiment of the present disclosure, a
maximum operating frequency of the compressor 10 is
controlled during the start-up phase, excessive frequencies
of the compressor 10 during the start-up process can be
avoided, such that the start-up process of the compressor 10
is more stable and reasonable, the suction phenomenon that
otherwise may occur in the compressor 10 is reduced, and
frosting on the multi-channel heat exchanger can be avoided
during the start-up process of the compressor 10.

In addition, by controlling the frequency rise speed per
second of the compressor 10 during the start-up process,
excessive frequency rise speed can be prevented during the
start-up process of the compressor 10, such that the start-up
process of the compressor 10 is more stable and reasonable,
the possible suction in the compressor 10 can be further
reduced, and frosting on the multi-channel heat exchanger
can be avoided during the start-up process of the compressor
10.
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Therefore, with the control method for the air condition-
ing system 1 according to the embodiment of the present
disclosure, frosting on the multi-channel heat exchanger is
slowed down at the start-up phase of the system, and the
reliability of the system is improved.

An air conditioning system 1 according to a specific
embodiment of the present disclosure will be described
below with reference to the accompanying drawings.

In some specific embodiments of the present disclosure,
as shown in FIGS. 1 and 2, the air conditioning system 1
according to the embodiment of the present disclosure at
least includes a compressor 10, a multi-channel heat
exchanger, and a throttle device 30.

Specifically, when the operating time t of the compressor
10 is less than 180 s and greater than or equal to 60 s, the
frequency rise speed per second Vof the compressor 10 is
controlled to be less than 1.5 Hz/s. This can further limit the
frequency rise speed of the compressor 10 after a period of
operation in the start-up phase, and further improve the
stability and reliability of the compressor 10 during the
start-up process.

More specifically, when the operating time t of the com-
pressor 10 is less than 300 s and greater than or equal to 180
s, the frequency rise speed per second V .of the compressor
10 is controlled to be less than 1.75 Hz/s. This can further
limit the frequency rise speed of the compressor 10 after a
period of operation in the start-up phase, and further
improve the stability and reliability of the compressor 10
during the start-up process. Therefore, the frequency of the
compressor 10 can be controlled in the whole start-up
process, such that the frequency change in the start-up
process of the compressor 10 is more reasonable.

In a specific embodiment of the present disclosure, the
throttle device 30 is a thermal expansion valve. When the
operating time t of the compressor 10 is less than 60 s, the
operating frequency F of the compressor 10 is controlled to
be less than 60 Hz, and the frequency rise speed per second
V -of the compressor 10 is controlled to be less than 1 Hz/s.
Since the thermal expansion valve is automatically adjusted,
the opening degree of the thermal expansion valve cannot be
accurately controlled, and the adjusting speed of the thermal
expansion valve is relatively slow. By accurately limiting the
operating frequency of the compressor, the risk of frosting
can be effectively controlled for the air conditioning system
1.

Furthermore, when the operating time t of the compressor
10 is less than 30 s, the operating frequency F of the
compressor 10 is controlled to be less than 30 Hz, and the
frequency rise speed per second V- of the compressor 10 is
controlled to be less than 1 Hz/s. In this way, the frequency
change of the compressor 10 can be more accurately limited,
and the reliability of the air conditioning system 1 can be
further improved.

Furthermore, when the operating time t of the compressor
is less than 30 s, the operating frequency F of the compressor
10 is controlled to be less than 20 Hz, and the frequency rise
speed per second V -of the compressor 10 is controlled to be
less than 0.75 Hz/s. In this way, the frequency change of the
compressor 10 can be more accurately limited, thereby
further improving the stability and reliability of the air
conditioning system 1 and avoiding frosting.

Specifically, when the operating time t of the compressor
10 is less than 180 s and greater than or equal to 60 s, the
frequency rise speed per second Vof the compressor 10 is
controlled to be less than 1.25 Hz/s; When the operating time
t of the compressor 10 is less than 300 s and greater than or
equal to 180 s, the frequency rise speed per second V -of the
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compressor 10 is controlled to be less than 1.5 Hz/s. In this
way, the frequency changing trend in different time periods
in the whole start-up phase can be limited, such that in
different time periods excessive frequency of the compressor
10 can be prevented while sufficient start-up frequency can
be provided to ensure the start-up efficiency of the compres-
sor 10.

In another specific embodiment of the present disclosure,
the throttle device 30 is an electronic expansion valve, in
other words, the air conditioning system includes an elec-
tronic expansion valve. The instantaneous opening degree of
the electronic expansion valve is set as P, and the maximum
opening degree of the electronic expansion valve is set as
P,...- When the operating time t of the compressor 10 is less
than 30 s, a ratio of the frequency rise speed per second V,
of'the compressor 10 to the instantaneous opening degree of
the electronic expansion valve P is controlled to be less than
or equal to 7/P,,,.. When the operating time of the com-
pressor 10 is less than 180 s and greater than or equal to 60
s, a ratio of the frequency rise speed per second V. of the
compressor 10 to the instantaneous opening degree of the
electronic expansion valve is set as P is controlled to be less
than or equal to 3.5/P,,,.. In this way, the risk of frosting can
be reduced by controlling the frequency of the compressor
10 and the frequency rise speed, and the ability of the air
conditioning system 1 to stably heat can be improved, while
the refrigerant charge of the air conditioning system 1 can be
optimized and reduced.

Specifically, when the operating time t of the compressor
10 is less than 30 s, the instantaneous opening degree P of
the electronic expansion valve is greater than or equal to
0.25 P, .. When the operating time t of the compressor 10
is less than 60 s and greater than or equal to 30 s, the
instantaneous opening degree P of the electronic expansion
valve is greater than or equal to 0.15 P, . When the
operating time t of the compressor 10 is less than 180 s and
greater than or equal to 60 s, the instantaneous opening P of
the electronic expansion valve is greater than or equal to
0.125 P,,... When the operating time t of the compressor 10
is less than 300 s and greater than or equal to 180 s, the
instantaneous opening degree P of the electronic expansion
valve is greater than or equal to 0.1 P, . In this way, the
changing trend of the opening degree in different periods
within 300 seconds in the start-up phase can be controlled,
thus further reducing the risk of frosting, improving the
stability, and reducing the refrigerant charge.

FIG. 2 shows an air conditioning system 1 according to a
specific embodiment of the present disclosure. As shown in
FIG. 2, the air conditioning system 1 further includes a
switching device, and the switching device is a four-way
valve 50. The multi-channel heat exchanger includes an
outdoor heat exchanger 21 and an indoor heat exchanger 22.
The throttle device 30 is connected between the outdoor heat
exchanger 21 and the indoor heat exchanger 22. The outdoor
heat exchanger 21, the indoor heat exchanger 22, and the
compressor 10 are separately connected to the four-way
valve 50. The four-way valve 50 is switchable between a
cooling state and a heating state. In the cooling state, the
four-way valve 50 communicates an inlet of the compressor
10 with the outdoor heat exchanger 21 and communicates an
outlet of the compressor 10 with the indoor heat exchanger
22. In the heating state, the four-way valve 50 communicates
the inlet of the compressor 10 with the indoor heat
exchanger 22 and communicates the outlet of the compres-
sor 10 with the outdoor heat exchanger 21. In this way, the
air conditioning system 1 can be switched between cooling
and heating functions.
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FIG. 1 shows an air conditioning system 1 according to
another specific embodiment of the present disclosure. As
shown in FIG. 1, the heat exchanger of the air conditioning
system 1 includes an indoor heat exchanger 22 and an
outdoor heat exchanger 21, an outlet of the indoor heat
exchanger 22 is connected to an inlet of the compressor 10,
an outlet of the compressor 10 is connected to an inlet of the
outdoor heat exchanger 21, an outlet of the outdoor heat
exchanger 21 is connected to an inlet of the throttle device
30, and an outlet of the throttle device 30 is connected to an
inlet of the indoor heat exchanger 22. In this way, the heating
efficiency of the air conditioning system 1 is ensured and
frosting can be prevented.

Other configurations and operations of the control method
for the air conditioning system 1 according to embodiments
of'the present disclosure are known to those of ordinary skill
in the art and will not be described in detail herein.

Reference throughout this specification to “an embodi-
ment,” “some embodiments,” “exemplary embodiment”, “a
specific example,” or “some examples,” means that a par-
ticular feature, structure, material, or characteristic
described in connection with the embodiment or example is
included in at least an embodiment or example of the present
disclosure. Thus, the appearances of the phrases throughout
this specification are not necessarily referring to the same
embodiment or example of the present disclosure. Further-
more, the particular features, structures, materials, or char-
acteristics may be combined in any suitable manner in one
or more embodiments or examples.

Although explanatory embodiments have been shown and
described, it would be appreciated by those skilled in the art
that the above embodiments cannot be construed to limit the
present disclosure, and changes, alternatives, and modifica-
tions can be made in the embodiments without departing
from spirit, principles and scope of the present disclosure.

What is claimed is:

1. A control method for an air conditioning system,
wherein the air conditioning system at least comprises a
compressor and a multi-channel heat exchanger, and the
control method comprises an action that in a start-up phase
of the air conditioning system, an operating time of the
compressor is t, when t is less than 60 s, an operating
frequency F of the compressor is controlled to be less than
75 Hz, and a frequency rise speed per second V, of the
compressor is controlled to be less than 1.25 Hz/s;

wherein when the operating time t of the compressor is

less than 30 s, the operating frequency F of the com-
pressor is controlled to be less than 30 Hz, and the
frequency rise speed per second V .of the compressor is
controlled to be less than 1 Hz/s.

2. The control method according to claim 1, wherein when
the operating time t of the compressor is less than 180 s and
greater than or equal to 60 s, the frequency rise speed per
second V,of the compressor is controlled to be less than 1.5
Hz/s.

3. The control method according to claim 1, wherein when
the operating time t of the compressor is less than 300 s and
greater than or equal to 180 s, the frequency rise speed per
second V .of the compressor is controlled to be less than 1.75
Hz/s.

4. The control method according to claim 1, wherein the
air conditioning system comprises a thermal expansion
valve, and when the operating time t of the compressor is
less than 60 seconds, the operating frequency F of the
compressor is controlled to be less than 60 Hz, and the
frequency rise speed per second V. of the compressor is
controlled to be less than 1 Hz/s.
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5. The control method according to claim 4, wherein when
the operating time t of the compressor is less than 30 s, the
operating frequency F of the compressor is controlled to be

less than 20 Hz, and the frequency rise speed per second V.

of the compressor is controlled to be less than 0.75 Hz/s.

6. The control method according to claim 4, wherein when
the operating time t of the compressor is less than 180 s and
greater than or equal to 60 s, the frequency rise speed per
second V -of the compressor is controlled to be less than 1.25
Hz/s, when the operating time t of the compressor is less
than 300 s and greater than or equal to 180 s, the frequency
rise speed per second V. of the compressor is controlled to
be less than 1.5 Hz/s.

7. The control method according to claim 1, wherein the
air conditioning system comprises an electronic expansion
valve, an instantaneous opening degree of the electronic
expansion valve is set as P, a maximum opening degree of
the electronic expansion valve is P,,,., and when the oper-
ating time t of the compressor is less than 30 s, the
instantaneous opening degree P of the electronic expansion
valve is greater than or equal to 0.25P,,,...

8. The control method according to claim 7, wherein when
the operating time t of the compressor is less than 30 s, a
value of a ratio of the frequency rise speed per second Vof
the compressor to the instantaneous opening degree P of the
electronic expansion valve is controlled to be less than or
equal to 7/P,, ..

9. The control method according to claim 7, wherein when
the operating time of the compressor is less than 180 s and
greater than or equal to 60 s, a value of a ratio of the
frequency rise speed per second V .of the compressor to the
instantaneous opening degree P of the electronic expansion
valve is controlled to be less than or equal to 3.5/P,,,,.

10. The control method according to claim 7, wherein,

when the operating time t of the compressor is less than

60 s and greater than or equal to 30 s, the instantaneous
opening degree P of the electronic expansion valve is
greater than or equal to 0.15P,, ;

when the operating time t of the compressor is less than

180 s and greater than or equal to 60 s, the instanta-
neous opening degree P of the electronic expansion
valve is greater than or equal to 0.125P,,.;

when the operating time t of the compressor is less than

300 s and greater than or equal to 180 s, the instanta-
neous opening degree P of the electronic expansion
valve is greater than or equal to 0.1P,, ..

11. The control method according to claim 1, wherein the
air conditioning system further comprises a switching
device, and the switching device is a four-way valve.

12. A control method for an air conditioning system,
wherein the air conditioning system at least comprises a
compressor, a multi-channel heat exchanger, and a thermal
expansion valve, and the control method comprises an
action that in a start-up phase of the air conditioning system,
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an operating time of the compressor is t, when the operating
time t of the compressor is less than 60 seconds, the
operating frequency F of the compressor is controlled to be
less than 60 Hz, and the frequency rise speed per second V,
of the compressor is controlled to be less than 1 Hz/s.

13. The control method according to claim 12, wherein
when the operating time t of the compressor is less than 30
s, the operating frequency F of the compressor is controlled
to be less than 20 Hz, and the frequency rise speed per
second V .of the compressor is controlled to be less than 0.75
Hz/s.

14. The control method according to claim 12, wherein
when the operating time t of the compressor is less than 180
s and greater than or equal to 60 s, the frequency rise speed
per second V .of the compressor is controlled to be less than
1.25 Hz/s, when the operating time t of the compressor is
less than 300 s and greater than or equal to 180 s, the
frequency rise speed per second V, of the compressor is
controlled to be less than 1.5 Hz/s.

15. The control method according to claim 12, wherein
the air conditioning system further comprises a switching
device, and the switching device is a four-way valve.

16. An air conditioning system, comprising a compressor,
a multi-channel heat exchanging assembly, and a controller
wherein the air conditioning system is configured for a
start-up phase and a stable phase, and wherein the controller
is configured to operate the system such that in a start-up
phase of the air conditioning system, an operating time of
the compressor is t, when t is less than 60 s, an operating
frequency F of the compressor is controlled to be less than
75 Hz, and a frequency rise speed per second V, of the
compressor is controlled to be less than 1.25 Hz/s;

wherein when the operating time t of the compressor is

less than 30 s, the operating frequency F of the com-
pressor is controlled to be less than 30 Hz, and the
frequency rise speed per second V cof the compressor is
controlled to be less than 1 Hz/s.

17. The air conditioning system according to claim 16,
wherein when the operating time t of the compressor is less
than 180 s and greater than or equal to 60 s, the frequency
rise speed per second V. of the compressor is controlled to
be less than 1.5 Hz/s.

18. The air conditioning system according to claim 17,
wherein when the operating time t of the compressor is less
than 300 s and greater than or equal to 180 s, the frequency
rise speed per second V. of the compressor is controlled to
be less than 1.75 Hz/s.

19. The air conditioning system according to claim 16,
wherein the multi-channel heat exchanging assembly further
comprises an outdoor heat exchanger, an indoor heat
exchanger, a throttle device connected between the outdoor
heat exchanger and the indoor heat exchanger, and a four-
way valve.



