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in the air. In this way, the present invention combines the
indoor air density, the air output volume, the air inlet en-
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Obtain indoor air density

'

Obtain air supply amount of the indoor unit

'

Obtain intake air enthalpy value of the indoor unit

'

Obtain discharge air enthalpy value of the indoor unit

'

Calculate cooling capacity of the air conditioner according
to the indoor air density, the air supply amount, the intake
air enthalpy value and the discharge air enthalpy value

FIG. 1
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Description
FIELD OF THE INVENTION

[0001] The presentdisclosure belongs to the technical
field of air conditioners, and specifically relates to a meth-
od for determining a cooling capacity for an air condition-
er, a method for determining a cooling energy-efficiency
ratio for an air conditioner, and a method for reminding
a fault for an air conditioner.

BACKGROUND OF THE INVENTION

[0002] With the continuous improvement of people’s
living standards, people have also raised higher and
higher requirements on the living environment. In order
to maintain a comfortable ambient temperature, the air
conditioner has become an indispensable device in peo-
ple’s lives. In recent years, in order to control the opera-
tion of the air conditioner more accurately, a controller of
the air conditioner often needs to monitor various oper-
ating parameters of the air conditioner in real time. It is
relatively easy to collect the operating parameters that
can be directly measured by sensors. However, param-
eters that cannot be directly measured by sensors, such
as a cooling capacity and a cooling energy-efficiency ra-
tio, are relatively difficult to collect. Especially for a multi-
connection air conditioner composed of one outdoor unit
and multiple indoor units, in order to facilitate users to
manage operating conditions of the multiple indoor units,
it is often required for the multi-connection air conditioner
to measure the cooling capacity of each indoor unit sep-
arately. Although there are a few methods for calculating
the cooling capacity in the prior art, these calculation
methods often need to rely on measuring a temperature
change of heat exchange water to calculate the cooling
capacity, thatis, these calculation methods are only suit-
able for water-cooled multi-connection air-conditioners,
and it is impossible for them to well calculate the cooling
capacity of each indoor unit in the air-cooled multi-con-
nection air conditioner.

[0003] Accordingly, there is a need in the art for a new
method for determining a cooling capacity for an air con-
ditioner, a new method for determining a cooling energy-
efficiency ratio for an air conditioner, and a new method
for reminding a fault for an air conditioner to solve the
above problem.

SUMMARY OF THE INVENTION

[0004] In order to solve the above problem in the prior
art, that is, in order to solve the problem that the existing
methods for determining a cooling capacity for an air-
conditioner cannot calculate the cooling capacity of an
air-cooled air-conditioner simply and accurately, the
present disclosure provides a method for determining a
cooling capacity for an air conditioner, the air conditioner
including an indoor unit, and the method for determining
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the cooling capacity including: obtaining an indoor air
density; obtaining an air supply amount of the indoor unit;
obtaining an intake air enthalpy value of the indoor unit;
obtaining a discharge air enthalpy value of the indoor
unit; and determining the cooling capacity of the air con-
ditioner according to the indoor air density, the air supply
amount of the indoor unit, the intake air enthalpy value,
and the discharge air enthalpy value.

[0005] In a preferred technical solution of the above
method for determining the cooling capacity, the step of
"determining the cooling capacity of the air conditioner
according to the indoor air density, the air supply amount
of the indoor unit, the intake air enthalpy value, and the
discharge air enthalpy value" specifically includes calcu-
lating the cooling capacity of the air conditioner through
the following equation: Q=pXxvXx(H;-H,), where Q is the
cooling capacity of the air conditioner, p is the indoor air
density, v is the air supply amount of the indoor unit, H,
is the intake air enthalpy value of the indoor unit, and H,
is the discharge air enthalpy value of the indoor unit.
[0006] In a preferred technical solution of the above
method for determining the cooling capacity, the step of
"obtaining the indoor air density" specifically includes:
obtaining an intake air density of the indoor unit.

[0007] In a preferred technical solution of the above
method for determining the cooling capacity, the step of
"obtaining the air supply amount of the indoor unit" spe-
cifically includes: determining the air supply amount of
the indoor unit according to a model and horsepower of
the air conditioner.

[0008] In a preferred technical solution of the above
method for determining the cooling capacity, the step of
"obtaining the intake air enthalpy value of the indoor unit"
specifically includes: obtaining an intake air temperature
and an intake air humidity of the indoor unit; and deter-
mining the intake air enthalpy value of the indoor unit
according to the intake air temperature and the intake air
humidity of the indoor unit.

[0009] In a preferred technical solution of the above
method for determining the cooling capacity, the step of
"obtaining the discharge air enthalpy value of the indoor
unit" specifically includes: obtaining a discharge air tem-
perature and a discharge air humidity of the indoor unit;
and determining the discharge air enthalpy value of the
indoor unit according to the discharge air temperature
and the discharge air humidity of the indoor unit.

[0010] The presentdisclosure also provides a method
for determining a cooling energy-efficiency ratio for an
air conditioner, which includes: obtaining a cooling ca-
pacity of the air conditioner; obtaining a power of the air
conditioner; and calculating a ratio of the cooling capacity
of the air conditioner to the power of the air conditioner
and denoting it as the cooling energy-efficiency ratio; in
which the cooling capacity of the air conditioner is deter-
mined using the method for determining the cooling ca-
pacity according to any one of the above preferred tech-
nical solutions.

[0011] In a preferred technical solution of the above
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method for determining the cooling energy-efficiency ra-
tio, the step of "obtaining the power of the air conditioner”
specifically includes: obtaining a power source current
of the air conditioner; obtaining a power source voltage
of the air conditioner; and calculating a product of the
power source current of the air conditioner and the power
source voltage of the air conditioner and denoting it as
the power of the air conditioner.

[0012] The present disclosure also provides a method
forreminding a fault for an air conditioner, which includes:
obtaining a cooling capacity of the air conditioner; com-
paring the obtained cooling capacity of the air conditioner
with a preset cooling capacity; and controlling the air con-
ditioner to issue a fault reminder, if a difference between
the preset cooling capacity and the obtained cooling ca-
pacity of the air conditioner is larger than a preset differ-
ence; in which the cooling capacity of the air conditioner
is determined using the method for determining the cool-
ing capacity according to any one of the above preferred
technical solutions.

[0013] The present disclosure also provides a method
forreminding afault for an air conditioner, which includes:
obtaining a cooling energy-efficiency ratio of the air con-
ditioner; comparing the obtained cooling energy-efficien-
cy ratio of the air conditioner with a preset energy-effi-
ciency ratio; and controlling the air conditioner to issue
afault reminder, if the obtained cooling energy-efficiency
ratio of the air conditioner is smaller than the preset en-
ergy-efficiency ratio; in which the cooling energy-efficien-
cy ratio of the air conditioner is determined using the
method for determining the cooling energy-efficiency ra-
tio according to any one of the above preferred technical
solutions.

[0014] It can be understood by those skilled in the art
that in the technical solutions of the present disclosure,
the air conditioner of the present disclosure includes an
indoor unit, and the method for determining the cooling
capacity of the present disclosure includes: obtaining an
indoor air density; obtaining an air supply amount of the
indoor unit; obtaining an intake air enthalpy value of the
indoor unit; obtaining a discharge air enthalpy value of
the indoor unit; and determining the cooling capacity of
the air conditioner according to the indoor air density, the
air supply amount of the indoor unit, the intake air en-
thalpy value, and the discharge air enthalpy value. The
determination method of the present disclosure predicts
the mass of air that the indoor unit can cool per second
through the indoor air density and the air supply amount
of the indoor unit, whereas both the intake air enthalpy
value and the discharge air enthalpy value can reflect
the energy contained in the air, so the present disclosure
realizes the accurate calculation of the cooling capacity
by combining the indoor air density, the air supply amount
of the indoor unit, the intake air enthalpy value and the
discharge air enthalpy value. This determination method
involves only a few basic parameters, which are obtained
in asimple way and which are calculated also very simply;
in addition, this calculation method is not only be appli-
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cable to air-cooled air conditioners, but also enables the
cooling capacity of each indoor unitin the air-cooled mul-
ti-connection air conditioner to be calculated separately,
so that the controller of the air conditioner can implement
accurate and effective management of each indoor unit
based on the cooling capacity of each indoor unit, thus
further enabling the air conditioner to always maintain an
efficient operating efficiency.

[0015] Further, in the preferred technical solutions of
the presentdisclosure, the cooling capacity of the air con-
ditioner is calculated through the following equation in
the present disclosure: Q=pxvXx(H;-H,), where Q is the
cooling capacity of the air conditioner, p is the indoor air
density, v is the air supply amount of the indoor unit, H,
is the intake air enthalpy value of the indoor unit, and H,
is the discharge air enthalpy value of the indoor unit. The
present disclosure predicts the mass of air that the indoor
unit can cool per second by calculating a product of the
indoor air density and the air supply amount of the indoor
unit, predicts an energy change amount of the air after
being cooled by the indoor unit through an enthalpy dif-
ference between the intake air enthalpy value and the
discharge air enthalpy value, and then predicts the cool-
ing capacity of the air conditioner through the product of
the two; it should be noted that many existing methods
for determining the cooling capacity predicts the heat
change amount of the air only by using the amount of
temperature change during the calculation, whereas the
fact that the cooling capacity is also significantly related
to the amount of air humidity change is completely ne-
glected. The present application has discovered this
problem. Therefore, the determination method of the
present disclosure uses the enthalpy difference to par-
ticipate in the calculation, so that the amount of humidity
change is sufficiently taken into consideration, thereby
greatly improving the accuracy of the calculation.
[0016] Further, in the preferred technical solutions of
the present disclosure, when the air conditioner is oper-
ating in a cooling mode, the method for reminding a fault
of the present disclosure can judge whether an abnormal
situation occurs in the air conditioner itself according to
the cooling capacity of the air conditioner. It can be un-
derstood that the cooling capacity represents the cooling
ability of the air conditioner, so the cooling capacity can
be used to judge whether the cooling ability of the air
conditioner is abnormal, and a fault reminder will be is-
sued in time when the cooling ability of the air conditioner
is abnormal, so that the user can timely and accurately
know about the abnormal situation of the air conditioner,
and then realize an effective protection for the air condi-
tioner.

[0017] Further, in the preferred technical solutions of
the present disclosure, when the air conditioner is oper-
ating in the cooling mode, the method for reminding a
fault of the present disclosure can judge whether an ab-
normal situation occurs in the air conditioner itself ac-
cording to the cooling energy-efficiency ratio of the air
conditioner. It can be understood that the cooling energy-
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efficiency ratio represents the cooling efficiency of the air
conditioner, so the cooling energy-efficiency ratio can be
used to judge whether the cooling efficiency of the air
conditioner is abnormal, and a fault reminder will be is-
sued in time when the cooling efficiency of the air condi-
tioner is abnormal, so that the user can timely and accu-
rately know about the abnormal situation of the air con-
ditioner, and then realize an effective protection for the
air conditioner.

BRIEF DESCRIPTION OF DRAWINGS
[0018]

FIG. 1is a flowchart showing main steps of a method
for determining a cooling capacity of the present dis-
closure; and

FIG. 2 is a flowchart showing steps of a method for
reminding a fault of the present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0019] Preferred embodiments of the present disclo-
sure will be described below with reference to the ac-
companying drawings. It should be understood by those
skilled in the art that these embodiments are only used
to explain the technical principles of the present disclo-
sure, and are not intended to limit the scope of protection
of the present disclosure. For example, although the var-
ious steps of the method of the present disclosure are
described in a specific order in the present application,
these orders are not limitative, and those skilled in the
art can execute these described steps in a different order
without departing from the basic principles of the present
disclosure.

[0020] Basedonthe problem pointed outinthe "BACK-
GROUND OF THE INVENTION" that the existing meth-
ods for determining a cooling capacity for an air-condi-
tioner cannot calculate the cooling capacity of an air-
cooled air-conditioner simply and accurately, the present
disclosure provides a method for determining a cooling
capacity for an air conditioner, which includes: obtaining
an indoor air density; obtaining an air supply amount of
the indoor unit; obtaining an intake air enthalpy value of
the indoor unit; obtaining a discharge air enthalpy value
of the indoor unit; and calculating the cooling capacity of
the air conditioner according to the indoor air density, the
air supply amount of the indoor unit, the intake air en-
thalpy value, and the discharge air enthalpy value, so
that the cooling capacity of the air conditioner can be
calculated quickly and accurately.

[0021] Specifically, the air conditioner of the present
disclosure includes an indoor unit, and the indoor unit is
provided with an air inlet and an air outlet. Air flows into
the indoor unit through the air inlet for heat exchange,
and then flows out through the air outlet. It should be
noted that the present disclosure does not impose any
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limitations on the specific structure of the air conditioner,
and technicians may apply the determination method of
the presentdisclosure to various types of air conditioners.
The air conditioner also includes an intake air tempera-
ture sensor, a discharge air temperature sensor, an in-
take air humidity sensor, and a discharge air humidity
sensor. The intake air temperature sensor can detect the
intake air temperature of the indoor unit, the discharge
air temperature sensor can detect the discharge air tem-
perature of the indoor unit, the intake air humidity sensor
can detect the intake air humidity of the indoor unit, and
the discharge air humidity sensor can detect the dis-
charge air humidity of the indoor unit. The air conditioner
further includes a controller that can obtain the intake air
temperature of the indoor unit through the intake air tem-
perature sensor, obtain the discharge air temperature of
the indoor unit through the discharge air temperature
sensor, obtain the intake air humidity of the indoor unit
through the intake air humidity sensor, and obtain the
discharge air humidity of the indoor unit through the dis-
charge air humidity sensor. In addition, it can be under-
stood by those skilled inthe art that the presentdisclosure
does not impose any limitations on the specific structure
and model of the controller, and the controller may be
the original controller of the air conditioner, or it may be
a controller separately provided for implementing the de-
termination method and the method for reminding a fault
of the present disclosure. Technicians may set the struc-
ture and model of the controller by themselves according
to actual requirements on use.

[0022] First, reference is made to FIG. 1, which is a
flowchart showing main steps of a method for determin-
ing a cooling capacity of the present disclosure. As shown
in FIG. 1, based on the air conditioner described in the
above embodiment, the method for determining the cool-
ing capacity of the present disclosure mainly includes the
following steps:

S1: obtaining an indoor air density;
S2: obtaining an air supply amount of the indoor unit;

S3: obtaining an intake air enthalpy value of the in-
door unit;

S4: obtaining a discharge air enthalpy value of the
indoor unit; and

S5: calculating the cooling capacity of the air condi-
tioner according to the indoor air density, the air sup-
ply amount, the intake air enthalpy value, and the
discharge air enthalpy value.

[0023] Further, in step S1, the controller can obtain the
indoor air density of a room in which the indoor unit is
located; it should be noted that the present disclosure
does not impose any limitations on the method through
which the controller obtains the indoor air density. Tech-
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nicians may either use a dedicated measurement instru-
ment for measuring and then directly transmit measured
data to the controller, or they may calculate the indoor
air density by themselves by measuring indoor temper-
ature and indoor pressure, as long as the controller can
obtain the indoor air density. In addition, it should also
be noted that since there may be slight differences in the
air density between different places in the room, in order
to better ensure the accuracy of the calculation result,
the intake air density of the indoor unit is preferably used
as the basic parameterin the presentdisclosure, namely,
the density of the air near the air inlet; of course, this is
not limiting, and technicians may also set it according to
actual requirements.

[0024] Further, in step S2, the controller can obtain the
air supply amount of the indoor unit; it should be noted
that the present disclosure does not impose any limita-
tions on the way in which the controller obtains the air
supply amount. The controller may directly determine the
air supply amount of the indoor unit according to the mod-
el and horsepower of the air conditioner, that is, deter-
mine the air supply amount through original data from
the manufacturer, or may also calculate the air supply
amount of the indoor unit by measuring the area of the
air outlet and the air supply speed; that is, technicians
may set the way of obtaining the air supply amount by
themselves according to actual requirements on use.
[0025] Further, in step S3, the controller can obtain the
intake air enthalpy value of the indoor unit; as a preferred
embodiment, the controller obtains the intake air temper-
ature of the indoor unit through the intake air temperature
sensor, and obtains the intake air humidity of the indoor
unit through the intake air humidity sensor. After the con-
troller obtains the intake air temperature and the intake
air humidity of the indoor unit, the controller can deter-
mine the intake air enthalpy value of the indoor unit ac-
cording to an internally stored temperature and humidity
map. Of course, it can be understood by those skilled in
the art that the present disclosure does not impose any
limitations on the way in which the controller obtains the
intake air enthalpy value, and technicians may set it by
themselves according to actual requirements on use.
Such changes to the specific way of obtaining the intake
air enthalpy value do not depart from the basic principle
of the present disclosure, and belong to the scope of
protection of the present disclosure.

[0026] Further, in step S4, the controller can obtain the
discharge air enthalpy value of the indoor unit; as a pre-
ferred embodiment, the controller obtains the discharge
air temperature of the indoor unit through the discharge
air temperature sensor, and obtains the discharge air hu-
midity of the indoor unit through the discharge air humidity
sensor. After the controller obtains the discharge air tem-
perature and the discharge air humidity of the indoor unit,
the controller can determine the discharge air enthalpy
value of the indoor unit according to the internally stored
temperature and humidity map. Of course, it can be un-
derstood by those skilled in the art that the present dis-
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closure does not impose any limitations on the way in
which the controller obtains the discharge air enthalpy
value, and technicians may set it by themselves accord-
ing to actual requirements on use. Such changes to the
specific way of obtaining the discharge air enthalpy value
do not depart from the basic principle of the present dis-
closure, and belong to the scope of protection of the
present disclosure.

[0027] In addition, it should also be noted that the
present disclosure does not impose any limitations on
the order of obtaining the above four basic parameters,
that is, the controller may either obtain these four param-
eters in a specific order, or obtain these four parameters
at the same time. Such changes to the specific order do
not deviate from the basic principle of the present disclo-
sure. At the same time, it can be understood by those
skilled in the art that for an air conditioner with multiple
indoor units, the controller only needs to calculate the
cooling capacity of each indoor unit through the determi-
nation method, and then perform a summation so that
the total cooling capacity of the air conditioner can be
obtained.

[0028] Further, in step S5, the controller can calculate
the cooling capacity of the air conditioner according to
the indoor air density, the air supply amount, the intake
air enthalpy value, and the discharge air enthalpy value.
It should be noted that the present disclosure does not
impose any limitations on the specific way of calculating
the cooling capacity of the air conditioner. Technicians
may obtain the calculation formula by themselves
through fitting based on experiments according to struc-
tural characteristics of different air conditioners, which
falls within the scope of protection of the present disclo-
sure as long as only the four measurement values of the
indoor air density, the air supply amount, the intake air
enthalpy value and the discharge air enthalpy value are
used for calculation in the method for determining the
cooling capacity. As a preferred embodiment, the present
disclosure can calculate the cooling capacity Q of the air
conditioner through the following equation:

Q=pxvx(H;-Hz);

where pis the indoor air density, with the unit being kg/m3;
v is the air supply amount of the indoor unit, with the unit
being m3/s; H, is the intake air enthalpy value of the in-
door unit, with the unit being kj/kg; and H, is the discharge
air enthalpy value of the indoor unit, with the unit being
ki/kg. Of course, technicians may also add one or more
correction coefficients to the above formula according to
actual calculation requirements, so as to further improve
the accuracy of the calculation.

[0029] Inaddition, the presentdisclosure also provides
a method for determining a cooling energy-efficiency ra-
tio. After the cooling capacity of the air conditioner is cal-
culated through the above determination method, the
controller can also first calculate the power of the air con-
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ditioner according to P=UXI; where U is a power source
voltage of the air conditioner, which is typically 220V, and
| is a power source current of the air conditioner, which
can usually be measured by directly providing a current
sensor at a power source terminal of an electrical control
box of the air conditioner. Of course, this method of cal-
culating the power of the air conditioner is not limiting,
and technicians may set the method by themselves ac-
cording to actual requirements on use. After the power
of the air conditioner has been calculated, the controller
can obtain the cooling energy-efficiency ratio of the air
conditioner by calculating a ratio of the cooling capacity
to the power, so that the controller can calculate the cool-
ing energy-efficiency ratio of the air conditioner in real
time.

[0030] Next, reference is made to FIG. 2, which is a
flowchart showing steps of a method for reminding a fault
of the present disclosure. As shown in FIG. 2, based on
the airconditioner described in the previous embodiment,
the method for reminding a fault of the present disclosure
specifically includes the following steps:

S101: making the air conditioner operate in a cooling
mode;

S102: obtaining a cooling capacity of the air condi-
tioner;

S103: judging whether a difference between a preset
cooling capacity and the cooling capacity is larger
than a preset difference; if yes, executing step S106;
and if not, executing step S102 again;

S104: obtaining a cooling energy-efficiency ratio of
the air conditioner;

S105: judging whether the cooling energy-efficiency
ratio of the air conditioner is smaller than a preset
energy-efficiency ratio; if yes, executing step S106;
and if not, executing step S104 again; and

S106: controlling the air conditioner to issue a fault
reminder.

[0031] Further, in a case where the air conditioner is
operating in the cooling mode, in step S102, the controller
can obtain the cooling capacity of the air conditioner; it
should be noted that the cooling capacity used in this
step is the cooling capacity calculated by the above de-
termination method. Next, step S103 is executed, and
the controller judges whether the difference between the
preset cooling capacity and the obtained cooling capacity
islargerthan the preset difference, so as tojudge whether
the cooling ability of the air conditioner meets the stand-
ard. It can be understood by those skilled in the art that
technicians may set the specific values of the preset cool-
ing capacity and the preset difference according to actual
requirements on use, as long as it can indicate that the
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cooling ability of the air conditioner does not meet the
standard if the difference between the preset cooling ca-
pacity and the cooling capacity is larger than the preset
difference. Based on the judgment result of step S103,
if the difference between the preset cooling capacity and
the obtained cooling capacity is larger than the preset
difference, it means that the cooling ability of the air con-
ditioner is insufficient. At this time, step S106 is executed.
If the difference between the preset cooling capacity and
the obtained cooling capacity is smaller than or equal to
the preset difference, it means that the cooling ability of
the air conditioner has met the standard. At this time,
step S102 is executed again to continue to monitor the
cooling ability of the air conditioner.

[0032] Further, in a case where the air conditioner is
operating inthe cooling mode, in step S104, the controller
obtains the cooling energy-efficiency ratio of the air con-
ditioner; it should be noted that the cooling energy-effi-
ciency ratio used in this step is the cooling energy-effi-
ciency ratio calculated by the above determination meth-
od. Next, step S105is executed, and the controller judges
whether the obtained cooling energy-efficiency ratio is
smaller than the preset energy-efficiency ratio, so as to
judge whether the cooling efficiency of the air conditioner
meets the standard. It can be understood by those skilled
in the art that technicians may set the specific value of
the preset energy-efficiency ratio according to actual re-
quirements on use, as long as the preset energy-efficien-
cy ratio can represent the minimum standard of the cool-
ing efficiency. Based on the judgment result of step S105,
if the obtained cooling energy-efficiency ratio is smaller
than the preset energy-efficiency ratio, it means that the
cooling efficiency of the air conditioner is insufficient. In
this situation, step S106 is executed. If the obtained cool-
ing energy-efficiency ratio is larger than or equal to the
preset energy-efficiency ratio, it means that the cooling
efficiency of the air conditioner has met the standard. At
this time, step S104 is executed again to continue to mon-
itor the cooling efficiency of the air conditioner.

[0033] Further, in step S106, if the cooling ability of the
air conditioner does not meet the standard or the cooling
efficiency does not meet the standard, the controller can
control the air conditioner to issue a fault reminder. It
should be noted that the present disclosure does not im-
pose any limitations on the way in which the air condi-
tioner issues the fault reminder, and technicians may set
itby themselves according to actual requirements on use.
For example, the air conditioner may issue a voice re-
minder to the user through a voice device, orissue a text
reminder through a control terminal thereof.

[0034] Finally, it should be noted that the above em-
bodiments are all preferred implementations of the
present disclosure, and they are not intended to limit the
scope of protection of the presentdisclosure. When prac-
ticing the present disclosure in actual use, those skilled
in the art can appropriately add or delete a part of the
steps as needed, or exchange the order between differ-
ent steps. Such changes do not go beyond the basic
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principles of the present disclosure, and belong to the
scope of protection of the present disclosure.

[0035] Hitherto, the preferred implementations of the
present disclosure have been described in conjunction
with the accompanying drawings, but it is easily under-
stood by those skilled in the art that the scope of protec-
tion of the present disclosure is obviously not limited to
these specific embodiments. Without departing from the
principles of the present disclosure, those skilled in the
art can make equivalent changes or replacements to rel-
evant technical features, and all the technical solutions
after these changes or replacements will fall within the
scope of protection of the present disclosure.

Claims

1. A method for determining a cooling capacity for an
air conditioner, wherein the air conditioner compris-
es an indoor unit, and the method for determining
the cooling capacity comprises:

obtaining an indoor air density;

obtaining an air supply amount of the indoor unit;
obtaining an intake air enthalpy value of the in-
door unit;

obtaining a discharge air enthalpy value of the
indoor unit; and

determining the cooling capacity of the air con-
ditioner according to the indoor air density, the
air supply amount of the indoor unit, the intake
air enthalpy value, and the discharge air en-
thalpy value.

2. The method for determining the cooling capacity ac-
cording to claim 1, wherein the step of "determining
the cooling capacity of the air conditioner according
to the indoor air density, the air supply amount of the
indoor unit, the intake air enthalpy value, and the
discharge air enthalpy value" specifically comprises
calculating the cooling capacity of the air conditioner
through the following equation:

Q=pxvx(H-H>),

where Qis the cooling capacity of the air conditioner,
p is the indoor air density, v is the air supply amount
of the indoor unit, H, is the intake air enthalpy value
ofthe indoor unit, and H,is the discharge air enthalpy
value of the indoor unit.

3. The method for determining the cooling capacity ac-
cording to claim 2, wherein the step of "obtaining the
indoor air density" specifically comprises:
obtaining an intake air density of the indoor unit.

4. The method for determining the cooling capacity ac-
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cording to claim 2, wherein the step of "obtaining the
air supply amount of the indoor unit" specifically com-
prises:

determining the air supply amount of the indoor unit
according to a model and horsepower of the air con-
ditioner.

5. The method for determining the cooling capacity ac-
cording to claim 2, wherein the step of "obtaining the
intake air enthalpy value of the indoor unit" specifi-
cally comprises:

obtaining an intake air temperature and an in-
take air humidity of the indoor unit; and

determining the intake air enthalpy value of the
indoor unit according to the intake air tempera-
ture and the intake air humidity of the indoor unit.

6. The method for determining the cooling capacity ac-
cording to claim 2, wherein the step of "obtaining the
discharge air enthalpy value of the indoor unit" spe-
cifically comprises:

obtaining a discharge air temperature and a dis-
charge air humidity of the indoor unit; and
determining the discharge air enthalpy value of
the indoor unit according to the discharge air
temperature and the discharge air humidity of
the indoor unit.

7. Amethodfordetermining a cooling energy-efficiency
ratio for an air conditioner, comprising:

obtaining a cooling capacity of the air condition-
er;

obtaining a power of the air conditioner; and
calculating a ratio of the cooling capacity of the
air conditioner to the power of the air conditioner
and denoting it as the cooling energy-efficiency
ratio;

wherein the cooling capacity of the air condition-
er is determined using the method for determin-
ing the cooling capacity according to any one of
claims 1 to 6.

8. The method for determining the cooling energy-effi-
ciency ratio according to claim 7, wherein the step
of "obtaining the power of the air conditioner" spe-
cifically comprises:

obtaining a power source current of the air con-
ditioner;

obtaining a power source voltage of the air con-
ditioner; and

calculating a product ofthe power source current
of the air conditioner and the power source volt-
age of the air conditioner and denoting it as the
power of the air conditioner.
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9. A method for reminding a fault for an air conditioner,
comprising:

obtaining a cooling capacity of the air condition-

er; 5
comparing the obtained cooling capacity of the

air conditioner with a preset cooling capacity;

and

controlling the air conditioner to issue a fault re-
minder, if a difference between the preset cool- 70
ing capacity and the obtained cooling capacity

of the air conditioner is larger than a preset dif-
ference;

wherein the cooling capacity of the air condition-
eris determined using the method for determin- 75
ing the cooling capacity according to any one of
claims 1 to 6.

10. A method for reminding a fault for an air conditioner,
comprising: 20

obtaining a cooling energy-efficiency ratio of the

air conditioner;

comparing the obtained cooling energy-efficien-

cy ratio of the air conditioner with a preset en- 25
ergy-efficiency ratio; and

controlling the air conditioner to issue a fault re-
minder, if the obtained cooling energy-efficiency
ratio of the air conditioner is smaller than the
preset energy-efficiency ratio; 30
wherein the cooling energy-efficiency ratio of the

air conditioner is determined using the method

for determining the cooling energy-efficiency ra-

tio according to claim 7 or 8.
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Obtain indoor air density

'

Obtain air supply amount of the indoor unit

'

Obtain intake air enthalpy value of the indoor unit

'

Obtain discharge air enthalpy value of the indoor unit

'

Calculate cooling capacity of the air conditioner according
to the indoor air density, the air supply amount, the intake
air enthalpy value and the discharge air enthalpy value

FIG. 1
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