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(54) TOTAL HEAT RECOVERY DEFROSTING CONTROL METHOD AND CONTROL DEVICE, AND 
AIR CONDITIONING APPARATUS

(57) A total heat recovery defrosting control method
and control system (10), and an air conditioning appara-
tus. The method comprises the following steps: operating
in a heating mode or a hot water mode; determining
whether the current operating status satisfies a defrosting
operating condition; if the current operating status satis-
fies the defrosting operating condition, comparing a heat-
ing demand with a hot water demand; if the heating de-
mand is higher than the hot water demand, executing a
hot-water defrosting mode; and if the hot water demand
is higher than the heating demand, executing a heating
defrosting mode. The control system (10) is provided with
a defrosting determination module (101), a comparison
module (102), and an execution module (103). By means
of comparing the heat demand of a total heat recovery
set on the heating and water heating of an air conditioner,
a heat exchanger demanding less heat is selected to
perform defrosting, thus avoiding a great amount of heat
being lost by the heat exchanger in an operating mode,
reducing the influence thereof on the usage experience

of a user, and ensuring a heating demand or hot water
demand of the user.
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Description

Technical field

[0001] The invention belongs to the technical field of
air conditioning, and in particular relates to a total heat
recovery defrosting control method, a total heat recovery
defrosting control system and an air conditioning device.

Background

[0002] An air conditioning device with total heat recov-
ery function refers to an air conditioning unit that inte-
grates functions such as cooling, heating and supplying
domestic heated water. In a general sense, this type of
air conditioning device includes a compressor, an out-
door air-side fin heat exchanger that exchanges heat with
air, a water-side heat exchanger, a total heat recovery
heat exchanger that recovers wasted heat, a four-way
valve, an electronic expansion valve, an accumulator and
a plurality of execution components arranged in the re-
frigerant system configured to adjust refrigerant flow and
directions to perform different functions such as solenoid
valves and one-way valves. Based on the arrangements
that refrigerant could flow along varied routes and ex-
change heat with different media in heat exchangers, the
air conditioning device with total heat recovery function
could have multiple function modes, such as heating
mode, cooling mode, heated water supply mode and the
like. Chinese Patent (CN201212721Y) discloses the re-
frigerant circulation structure and working process of the
air conditioning device with total heat recovery mecha-
nism.
[0003] When the air conditioning device with total heat
recovery function is operated in the heating mode or in
the heated water supply mode, especially under a con-
dition that the outdoor ambient temperature is pretty low,
frost may build up on the surface of the outdoor air-side
fin heat exchanger. The heat capacity of the outdoor air-
side fin heat exchanger is gradually reduced as the ther-
mal resistance increases, which is caused by the accu-
mulation of frost and drops rapidly if the frost grows to a
certain thickness. In order to minimize the impact on the
operation of air conditioner due to the drop of heat ca-
pacity, a corresponding heating defrost mode and a heat-
ed water defrost mode are pre-established. When the air
conditioning device operates in the heating defrost mode,
high-temperature and high-pressure refrigerant dis-
charged from the compressor flows into the outdoor air-
side fin heat exchanger through the four-way valve to
defrost and condenses to a medium-temperature and
medium-pressure liquid refrigerant; the medium-temper-
ature and medium-pressure refrigerant is supercooled
by passing through components such as the accumulator
and an economizer and changes into low-temperature
and low-pressure refrigerant through the throttling device
for extracting heat from water for air conditioning in the
indoor water-side heat exchanger. When the air condi-

tioning device operates in the heated water defrost mode,
high-temperature and high-pressure refrigerant dis-
charged from the compressor flows into the outdoor air-
side fin heat exchanger through the four-way valve to
defrost and is condensed to medium-temperature and
medium-pressure liquid refrigerant; the medium-temper-
ature and medium-pressure liquid refrigerant is super-
cooled by passing through components such as the ac-
cumulator and the economizer and changes into low-
temperature and low-pressure refrigerant through the
throttling device; the low-temperature and low-pressure
refrigerant flows to the heat recovery heat exchanger. It
is obvious that either in the heating defrost mode or in
the heated water defrost mode, defrost is relied on the
sacrifice heat produced by the water-side heat exchanger
or by the heat recovery heat exchanger and it inevitably
affects user experience.
[0004] The above-mentioned information is only used
to explain the background of the present invention and
it may include the prior art that is not known to those of
ordinary skill in the art.

Summary

[0005] Aiming at solving the problem that frost may
form as an air conditioning device with a total heat re-
covery function being operated in heating mode or in
heated water supply mode in winter but the traditional
defrost method may consume the amount of heat ex-
change of the system and deteriorate user’s experience,
a total heat recovery defrosting control method is provid-
ed by the present invention.
[0006] In order to achieve the above-mentioned pur-
pose of the present invention, the following technical so-
lutions are adopted.
[0007] A total heat recovery defrosting control method
comprises: a total heat recovery unit is operated in a heat-
ing mode or in a heated water supply mode; determining
whether a current operating condition satisfies a set de-
frost operating condition; comparing a heating demand
with a heated water demand if it is determined that the
current operating condition satisfies the set defrost op-
erating condition, performing a heated water defrost
mode if the heating demand is higher than the heated
water demand; or performing a heating defrost mode if
the heated water demand is higher than the heating de-
mand.
[0008] Further the process that comparing the heating
demand with the heated water demand includes: collect-
ing a current heating set temperature Tr and an inlet water
temperature Twi at the heat recovery heat exchanger
side; calculating a first temperature differenceTd1, where-
in Td1 = Tr - Twi; collecting a current set temperature of
heated water Thr and an outlet water temperature Th at
the heat recovery heat exchanger side; calculating a sec-
ond temperature difference Td2, wherein Td2 = Thr - Th;
if the first temperature difference Td1 is greater than the
second temperature difference Td2, it is determined that
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the heating demand is higher than the heated water de-
mand and the heated water defrost mode is executed;
or if the first temperature difference Td1 is less than the
second temperature difference Td2, it is determined that
the heated water demand is higher than the heating de-
mand and the heating defrost mode is executed.
[0009] Alternatively the process that comparing the
heating demand with the heated water demand includes:
acquiring a rate of change ΔTwi of the inlet water temper-
ature at the heat recovery heat exchanger side within a
preset sampling period; acquiring a rate of change ΔTh
of the outlet water temperature at the heat recovery heat
exchanger side within a preset sampling period; it is de-
termined that the heating demand is greater than the
heated water demand if ΔTwi > ΔTh and the heated water
defrost mode is executed; or it is determined that the
heated water demand is greater than the heating demand
if ΔTwi < ΔTh and the heating defrost mode is executed.
[0010] Alternatively the process that comparing the
heating demand with the heated water demand includes:
collecting the current heating set temperature Tr and the
inlet water temperature Twi at the heat recovery heat ex-
changer side; calculating the first temperature
differenceTd1, whereinTd1 = Tr - Twi; collecting a current
set temperature of heated water Thr and an outlet water
temperature Th at the heat recovery heat exchanger side;
calculating a second temperature difference Td2, wherein
Td2 = Thr - Th; acquiring the rate of change ΔTwi of the
inlet water temperature at the heat recovery heat ex-
changer side within the preset sampling period and the
rate of change ΔTh of the outlet water temperature at the
heat recovery heat exchanger side within the preset sam-
pling period if the first temperature differenceTd1 is great-
er than the second temperature difference Td2; it is de-
termined that the heating demand is higher than the heat-
ed water demand if ΔTwi > ΔTh and the heated water
defrost mode is executed; it is determined that the heated
water demand is higher the heating demand if ΔTwi < ΔTh
and the heating defrost mode is executed; acquiring the
rate of change ΔTwi of the inlet water temperature at the
heat recovery heat exchanger side within the preset sam-
pling period and the rate of change ΔTh of the outlet water
temperature at the heat recovery heat exchanger side
within the preset sampling period if the first temperature
differenceTd1 is less than the second temperature differ-
ence Td2; it is determined that the heating demand is
higher than the heated water demand if ΔTwi > ΔTh and
the heated water defrost mode is executed; it is deter-
mined that the heated water demand is higher the heating
demand if ΔTwi < ΔTh and the heating defrost mode is
executed.
[0011] Further the acquisition of the rate of change
ΔTwi of the inlet water temperature at the heat recovery
heat exchanger side within a preset sampling period in-
cluding: obtaining an inlet water temperature Twi1 at the
heat recovery heat exchanger side at a time point when
the preset sampling period ends, wherein the time point

when the preset sampling period ends is the time point
when it is determined that the set defrost operating con-
dition is met; obtaining an inlet water temperatureTwi2 at
the heat recovery heat exchanger side at a time point
when the preset sampling period starts; and calculating
the rate of change ΔTwi of the inlet water temperature at
the heat recovery heat exchanger side;

 .
[0012] Further the acquisition of the rate of change ΔTh
of the outlet water temperature at the heat recovery heat
exchanger side within the preset sampling period includ-
ing: obtaining an outlet water temperature Th1 at the heat
recovery heat exchanger side a time point when the pre-
set sampling period ends, wherein the time point when
the preset sampling period ends is the time point when
it is determined that the set defrost operating condition
is met; obtaining an outlet water temperature Th2 at the
heat recovery heat exchanger side at a time point when
the preset sampling period starts; and calculating the rate
of change ΔTh of the outlet water temperature at the heat

recovery heat exchanger side;  .
[0013] Preferably the time duration of the preset sam-
pling period is 30 minutes.
[0014] Further the set defrost operating condition in-
cludes: continuous operating time is greater than or equal
to a set operating period and a coil temperature of an
outdoor heat exchanger is less than or equal to a preset
defrost temperature, wherein the set operating period is
greater than the preset sampling period.
[0015] Another aspect of the present invention pro-
vides a total heat recovery defrosting control system in-
cluding: a defrosting determination module configured to
determine whether a current operating condition satisfies
a set defrost operating condition; a comparison module
configured to compare a heating demand with a heated
water demand; and an execution module configured to
perform a heated water defrost mode if the heating de-
mand is higher than the heated water demand or to per-
form a heating defrost mode if the heated water demand
is higher than the heating demand.
[0016] Another aspect of the present invention pro-
vides air conditioning device, which is a total heat recov-
ery unit; the air conditioning device applies to a total heat
recovery defrosting control method; wherein the total
heat recovery defrosting control method comprises: a to-
tal heat recovery unit is operated in a heating mode or in
a heated water supply mode; determining whether a cur-
rent operating condition satisfies a set defrost operating
condition; comparing a heating demand with a heated
water demand if it is determined that the current operating
condition satisfies the set defrost operating condition,
performing a heated water defrost mode if the heating
demand is higher than the heated water demand; or per-
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forming a heating defrost mode if the heated water de-
mand is higher than the heating demand.
[0017] Compared with the prior art, the advantages
and positive effects of the present invention are: a com-
parison between the heating demand and the heated wa-
ter demand is performed to select the heat exchanger
with less heat demand to fulfill the defrost function, there-
by avoiding a large amount of heat loss of heat exchanger
in operating mode, so as to minimize the impact on user
experience and further guarantee heating demand or
heated water demand by users.
[0018] After reading the specific embodiments of the
present invention in conjunction with the accompanying
drawings, other features and advantages of the present
invention will become clearer.

Description of the drawings

[0019] In order to clearly explain embodiments of the
present invention or technical solutions in the prior art,
at first drawings related to description of the embodi-
ments or the prior art will be briefly introduced as follows.
It is obvious that the drawings are described here are
part of embodiments of the present invention; for those
ordinary skill in the art other drawings could be obtained
based on these without any creative work.

Fig.1 is a flowchart of a total heat recovery defrosting
control method according to one aspect of the
present invention;

Fig.2 is a flowchart of a first alternative method to
compare the heating demand and the heated water
demand;

Fig.3 is a flowchart of a second alternative method
to compare the heating demand and the heated wa-
ter demand;

Fig.4 is a flowchart of a third alternative method to
compare the heating demand and the heated water
demand;

Fig.5 is a schematic block diagram of a total heat
recovery defrosting control system according to an-
other aspect of the present invention.

Detailed Description of Embodiments

[0020] In order to give a full explanation of the objec-
tives, technical solutions and advantages of embodi-
ments of the present invention, the technical solutions
disclosed by the present embodiments will be clearly and
completely described based on the accompanying draw-
ings.
[0021] Terms "first", "second", "third" and the like in the
specification, claims and drawings in the present inven-
tion are used to distinguish different objects, rather than

to describe a specific order. In addition, terms "including",
"having" and their variations are not exclusive; such as
a process or a method that includes a series of steps, or
a system, a product or a device that includes a plurality
of units is not restricted to the steps or the units con-
cerned, but optionally further includes steps or units not
listed, or optionally includes other inherent steps or units
of the process, the method, the product or the device.
[0022] "Embodiment" in the present invention means
that specific features, structures or properties described
in one embodiment could be included in one or more
embodiments. The term in various positions of the spec-
ification does not necessarily refer to one same embod-
iment, nor is it an independent embodiment or an alter-
native embodiment mutually exclusive with other embod-
iments. Those skilled in the art could understand that the
embodiments described could be combined with other
embodiments.
[0023] A brief introduction of a total heat recovery unit
is provided at the beginning. The total heat recovery unit
could operate in a cooling mode, a heating mode and a
heated water supply mode. It is necessary to defrost an
outdoor heat exchanger as being operated in the heating
mode or in the heated water supply mode.
[0024] When the total heat recovery unit is operated in
the heated water supply mode, low-temperature and low-
pressure refrigerant vapor is compressed by a compres-
sor into high-temperature and high-pressure superheat-
ed refrigerant vapor. Corresponding valves in the refrig-
eration cycle are open to enable the high-temperature
and high-pressure superheated refrigerant vapor to flow
into a heat recovery heat exchanger to exchange heat
with medium on the heat recovery heat exchanger side;
usually the medium on the heat recovery heat exchanger
side is water in a water tank that is heated to a preset
water temperature; while the high-temperature and high-
pressure superheated refrigerant vapor is condensed to
medium-temperature and high-pressure liquid refriger-
ant within the heat recovery heat exchanger, and is fur-
ther guided to flow through an accumulator, a filter and
an expansion valve changing to low-temperature and
low-pressure liquid. The low-temperature and low-pres-
sure liquid then flows into an outdoor finned-tube heat
exchanger through corresponding refrigerant pipeline to
exchange heat with outdoor air blown by a switch-on in-
door fan. The low-temperature and low-pressure liquid
evaporates into low-temperature and low-pressure gas-
eous refrigerant, and back to the compressor through a
four-way valve to complete a refrigerant cycle of the heat-
ed water supply mode.
[0025] When the total heat recovery unit is operated in
the heating mode, low-temperature and low-pressure re-
frigerant vapor is compressed by the compressor into
high-temperature and high-pressure superheated refrig-
erant vapor. Corresponding valves in the refrigeration
cycle are open to enable the high-temperature and high-
pressure superheated refrigerant vapor to flow into an
indoor water-side heat exchanger through the four-way
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valve and exchange heat with water for air conditioning
and warm the water for air conditioning up to a preset
heating temperature; while the high-temperature and
high-pressure superheated refrigerant vapor is con-
densed to medium-temperature and high-pressure liquid
refrigerant, and is further guided to flow through refriger-
ant pipeline, the filter and the expansion valve to chang-
ing to low-temperature and low-pressure liquid. The low-
temperature and low-pressure liquid then flows into an
outdoor finned-tube heat exchanger through correspond-
ing refrigerant pipeline to exchange heat with outdoor air
blown by a switch-on indoor fan. The low-temperature
and low-pressure liquid evaporates into low-temperature
and low-pressure gaseous refrigerant, and back to the
compressor through the four-way valve to complete a
refrigerant cycle of the heating mode.
[0026] Fig.1 is a flowchart of a total heat recovery de-
frosting control method according to the present inven-
tion, and the control method includes steps as follows.
[0027] Step S101, the total heat recovery unit is oper-
ated in the heating mode or in the heated water supply
mode. In winter, the total recovery unit could automati-
cally work in the heating mode or in the heated water
supply mode in different periods of time, or automatically
work in the heating mode and the heated water supply
mode according to varied heat load of the air-conditioned
room or heated water requirements.
[0028] Step S102, determining whether a current op-
erating condition satisfies a set defrost operating condi-
tion. The formation of frost layer will increase thermal
resistance of the outdoor finned-tube heat exchanger re-
sulting in a gradual decrease of the amount of heat trans-
ferred. But if the frost grows to a certain thickness, the
amount of heat transferred will drop significantly, thereby
inducing that both of the evaporating pressure and the
evaporating temperature of the unit begin to drop at an
accelerated rate. Therefore with those features of coil
temperature and pressure, dual factors including tem-
perature and time could be used to determine whether a
current operating condition satisfies a set defrost oper-
ating condition. For example, it is determined that the set
defrost operating condition is satisfied if the continuous
operating time is greater than or equal to a set operating
period and a coil temperature of the outdoor finned-tube
heat exchanger is less than or equal to a preset defrost
temperature. The set operating period is optionally 45
minutes and the preset defrost temperature could be in
a range from-8°C to -5°C. In addition to selecting the
temperature and time as the dual factors, pressure and
time also could be chosen as the dual factors in the set
defrost operating condition. Other set defrost operating
conditions known by the ordinary skills in the art also
could be used as the set defrost operating condition.
[0029] Step S103, comparing a heating demand with
a heated water demand if it is determined that the current
operating condition satisfies the set defrost operating
condition, in which the heating load refers to the amount
of heat required to warm up medium, such as water for

air conditioning and the like, to a preset heating temper-
ature and maintain at the preset heating temperature,
while the heated water requirement refers to the amount
of heat required to warm up water in a water tank to a
preset water temperature and maintain at the preset wa-
ter temperature.
[0030] Step S 104-1, performing a heated water defrost
mode if the heating demand is higher than the heated
water demand; more precisely the unit is preferably con-
figured to meet the control target of the heating mode but
to realize a defrost function with the heat transferred by
the heat recovery heat exchanger. When the heated wa-
ter defrost mode is performed, controlled by the four-way
valve, high-temperature and high-pressure refrigerant
vapor discharged from the compressor flows into the out-
door air-side finned-tube heat exchanger and release
heat to surrounding so that frost is melted while the high-
temperature and high-pressure refrigerant vapor is con-
densed to medium-temperature liquid refrigerant, and
then is supercooled as passing through refrigerant pipe-
line, an accumulator and an economizer, and is turned
to low-temperature and low-pressure liquid refrigerant;
the low-temperature and low-pressure liquid refrigerant
enters into the heat recovery heat exchanger and trans-
fers heat with water in the water tank; after heat exchange
enters into a gas-liquid separator to remove droplets from
gaseous refrigerant and then back to the compressor
again for compression, thereby completing a refrigera-
tion cycle in the heated water defrost mode. During this
process, the operation of the heating mode with a high
priority is guaranteed and less affected, so the user ex-
perience could be ensured to the greatest extent.
[0031] Step S 104-2, performing a heating defrost
mode if the heated water demand is higher than the heat-
ing demand; more precisely the unit is preferably config-
ured to meet the control target of the heated water supply
mode but to realize a defrost function with the heat trans-
ferred by the indoor water-side heat exchanger. When
the heating defrost mode is performed, controlled by the
four-way valve, high-temperature and high-pressure re-
frigerant vapor discharged from the compressor flows
into the outdoor air-side finned-tube heat exchanger and
release heat to surrounding so that frost is melted while
the high-temperature and high-pressure refrigerant va-
por is condensed to medium-temperature liquid refriger-
ant, and then is supercooled as passing through refrig-
erant pipeline, an accumulator and an economizer, and
is turned to low-temperature and low-pressure liquid re-
frigerant; the low-temperature and low-pressure liquid re-
frigerant enters into the indoor water-side heat exchanger
and transfers heat with medium such as water for air
conditioning; after heat exchange enters into a gas-liquid
separator to remove droplets from gaseous refrigerant
and then back to the compressor again for compression,
thereby completing a refrigeration cycle in the heating
defrost mode. During this process, the operation of the
heated water supply mode with a high priority is guaran-
teed and less affected, so the user experience could be
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ensured to the greatest extent.
[0032] In the above-mentioned total heat recovery de-
frosting control method, a comparison between the heat-
ing demand and the heated water demand is performed
to select the heat exchanger with less heat demand to
fulfill the defrost function, thereby avoiding a large
amount of heat loss of heat exchanger in operating mode,
so as to minimize the impact on user experience and
further guarantee heating demand or heated water de-
mand by users.
[0033] Referring to structure features of the total heat
recovery unit, as shown in Fig.2, the process to compare
the heating demand with the heated water demand in-
cludes the following steps.
[0034] Step S201, collecting a current heating set tem-
perature Tr and an inlet water temperature Twi at the heat
recovery heat exchanger side, wherein the current heat-
ing set temperature Tr could be a preset temperature
input by user, a corrected temperature corrected by a
stored algorithm on the basis of the preset temperature
input by user, or a given temperature generated by a
control algorithm stored in the unit as manufactured ac-
cording to environmental parameters. Specifically, the
heating set temperature Tr refers to a target temperature
of the water for air conditioning which could achieve ideal
environmental parameters of the air-conditioned room in
the heating mode. Since the inlet water temperature in
the entire total heat recovery unit could be considered
consistent and the inlet water temperature Twi on the heat
recovery heat exchanger side could be obtained by a
temperature sensor set at an inlet of the water tank, which
is convenient to realize, the inlet water temperature Twi
at the heat recovery heat exchanger side represents a
current actual temperature of the water for air condition-
ing.
[0035] Step S202, calculating a first temperature dif-
ference Td1, wherein Td1 = Tr - Twi which represents a
deviation of a real-time temperature from a target tem-
perature in the heating mode, in other word the thermal
load that requires to be satisfied by operation in the heat-
ing mode.
[0036] Step S203, collecting a current set temperature
of heated water Thr and an outlet water temperature Th
at the heat recovery heat exchanger side, wherein the
current set temperature of heated water Thr could be pre-
set temperature input by user, a corrected temperature
corrected by a stored algorithm on the basis of the preset
temperature input by user, or a given temperature gen-
erated by a control algorithm stored in the unit as man-
ufactured according to environmental parameters. Spe-
cifically, the current set temperature of heated water Thr
is the target temperature of heated water that the user
requires and the outlet water temperature Th at the heat
recovery heat exchanger side represents the tempera-
ture of heated water could be supplied currently, wherein
the outlet water temperature Th at the heat recovery heat
exchanger side could be detected by a temperature sen-
sor arranged at an water outlet of the water tank.

[0037] Step S204: calculating a second temperature
difference Td2, wherein Td2 = Thr - Th which represents
a deviation of a real-time water temperature from a target
water temperature in the heated water supply mode, in
other word the thermal load that requires to be satisfied
by operation in the heated water supply mode.
[0038] Step S205-1: if the first temperature difference
Td1 is greater than the second temperature difference
Td2, it means that the thermal load that requires to be
satisfied by operation in the heating mode is greater than
the thermal load that requires to be satisfied by operation
in the heated water supply mode, and it could be further
determined that the heating demand is higher than the
heated water demand, the heat exchanger causing less
impact on operation as performing a defrost process is
selected, to be specific the heated water defrost mode
is executed.
[0039] Step S205-2, if the first temperature difference
Td1 is less than the second temperature difference Td2,
it means that the thermal load that requires to be satisfied
by operation in the heated water supply mode is greater
than the thermal load that requires to be satisfied by op-
eration in the heating mode and it could be further deter-
mined that the heated water demand is higher than the
heating demand, the heat exchanger causing less impact
on operation as performing a defrost process is selected,
to be specific the heating defrost mode is executed.
[0040] Referring to Fig.3, the process to compare the
heating demand with the heated water demand could
include the following steps.
[0041] Step S301: acquiring a rate of change ΔTwi of
the inlet water temperature at the heat recovery heat ex-
changer side within a preset sampling period.
[0042] To be specific the rate of change of the inlet
water temperature at the heat recovery heat exchanger
side within the preset sampling period that represents
how the temperature at the inlet of the water tank at the
heat recovery heat exchanger side changes during a pre-
set period when the unit being normally operated. Prac-
tically the temperature change at the inlet of the water
tank at the heat recovery heat exchanger side acceler-
ates as water circulation in the total heat recovery unit is
fast while the temperature change at the inlet of the water
tank on the heat exchanger side slows down as water
circulation in the total heat recovery unit is slow. Hence
the temperature change at the inlet of the water tank at
the heat recovery heat exchanger side represents water
circulation state in the total heat recovery unit, which also
could dynamically reflect a heating demand in a period
as the unit being normally operated just before the set
defrost operating condition is met.
[0043] The acquisition of the rate of change ΔTwi of the
inlet water temperature at the heat recovery heat ex-
changer side within a preset sampling period could be
realized by the following steps.
[0044] Obtaining an inlet water temperature Twi1 at the
heat recovery heat exchanger side at a time point when
the preset sampling period ends; and preferably the time
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point when the preset sampling period ends is the time
point when it is determined that the set defrost operating
condition is met.
[0045] A group of inlet water temperatures at the heat
recovery heat exchanger side collected at each set sam-
pling point and a time duration of the preset sampling
period are stored in the unit, so further an inlet water
temperatureTwi2 at the heat recovery heat exchanger
side at a time point when the preset sampling period
starts could be retrieved according to the time duration
of the set sampling period.
[0046] Calculating the rate of change ΔTwi of the inlet
water temperature at the heat recovery heat exchanger
side; 

[0047] Step S302: acquiring a rate of change ΔTh of
the outlet water temperature at the heat recovery heat
exchanger side within the preset sampling period.
[0048] To be specific the rate of change of the outlet
water temperature at the heat recovery heat exchanger
side within the preset sampling period that represents
how the temperature at the outlet of the water tank at the
heat recovery heat exchanger side changes during a pre-
set period when the unit being normally operated. Prac-
tically the more heated water used by users, the temper-
ature change at the outlet of the water tank at the heat
recovery heat exchanger side accelerates while the less
heated water used by users, the temperature change at
the outlet of the water tank at the heat recovery heat
exchanger side slows down. Hence the temperature
change at the outlet of the water tank at the heat recovery
heat exchanger side represents how much heated water
used by users, which also could dynamically reflect a
heated water demand in a period as the unit being nor-
mally operated just before the set defrost operating con-
dition is met.
[0049] The acquisition of the rate of change ΔTh of the
outlet water temperature at the heat recovery heat ex-
changer side within the preset sampling period could be
realized by the following steps.
[0050] Obtaining an outlet water temperature Th1 at
the heat recovery heat exchanger side a time point when
the preset sampling period ends; and preferably the time
point when the preset sampling period ends is the time
point when it is determined that the set defrost operating
condition is met.
[0051] A group of outlet water temperatures at the heat
recovery heat exchanger side collected at each set sam-
pling point and a time duration of the preset sampling
period are stored in the unit, so further an outlet water
temperature Th2 at the heat recovery heat exchanger side
at a time point when the preset sampling period starts
could be retrieved according to the time duration of the
set sampling period.

[0052] Calculating the rate of change ΔTh of the outlet
water temperature at the heat recovery heat exchanger
side; 

[0053] Step S303-1: it is determined that the heating
demand is greater than the heated water demand if ΔTwi
> ΔTh and the heated water defrost mode is executed.
[0054] Step S303-2, it is determined that the heated
water demand is greater than the heating demand if ΔTwi
< ΔTh and the heating defrost mode is executed.
[0055] In the above two embodiments, the method dis-
closed in Fig.2 provides an approach to compare and
evaluate the heating demand and the heated water de-
mand on the basis of static parameters, such as the cur-
rent heating set temperature and the current set temper-
ature of heated water; while the method disclosed in Fig.
3 provides another approach to compare and evaluate
the heating demand and the heated water demand based
on dynamic parameters, such as the rate of change of
the inlet water temperature and the rate of change of the
outlet water temperature. In order to provide a more ac-
curate approach to evaluate the heating demand and the
heated water demand, another method is disclosed in
Fig.4 in which the static parameters and the dynamic
parameters are combined including the following steps.
[0056] Step S401, collecting the current heating set
temperature Tr and the inlet water temperature Twi at the
heat recovery heat exchanger side; calculating the first
temperature differenceTd1, whereinTd1 = Tr - Twi.
[0057] Step S402, collecting a current set temperature
of heated water Thr and an outlet water temperature Th
at the heat recovery heat exchanger side; calculating a
second temperature difference Td2, wherein Td2 = Thr -
Th;
[0058] Step S403-1, acquiring the rate of change ΔTwi
of the inlet water temperature at the heat recovery heat
exchanger side within the preset sampling period and
the rate of change ΔTh of the outlet water temperature
at the heat recovery heat exchanger side within the preset
sampling period if the first temperature differenceTd1 is
greater than the second temperature difference Td2.
[0059] Step S404-1, it is determined that the heating
demand is higher than the heated water demand if ΔTwi
> ΔTh and the heated water defrost mode is executed.
[0060] Step S404-2, it is determined that the heated
water demand is higher the heating demand if ΔTwi < ΔTh
as the user’s dynamic usage being regarded as priority
and the heating defrost mode is executed.
[0061] Step S403-2, acquiring the rate of change ΔTwi
of the inlet water temperature at the heat recovery heat
exchanger side within the preset sampling period and
the rate of change ΔTh of the outlet water temperature
at the heat recovery heat exchanger side within the preset
sampling period if the first temperature differenceTd1 is
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less than the second temperature difference Td2.
[0062] Step S404-3, it is determined that the heating
demand is higher than the heated water demand if ΔTwi
> ΔTh as the user’s dynamic usage being regarded as
priority and the heated water defrost mode is executed.
[0063] Step S404-4, it is determined that the heated
water demand is higher the heating demand if ΔTwi < ΔTh
and the heating defrost mode is executed.
[0064] In the three evaluation methods disclosed
above, it is preferable to set the time duration of the preset
sampling period as 30 minutes. If the dual factors, either
time and temperature or time and pressure are config-
ured as the set defrost operating condition, it is preferable
to establish the set operating period longer than the pre-
set sampling period so as to ensure a complete and ac-
curate usage cycle could be sampled for further acquiring
the rate of change of water temperature and make the
evaluation result more precise.
[0065] The coil temperature and pressure of the out-
door exchanger rise after defrost, it is preferably deter-
mined that a defrost exit condition is met once they rise
to a certain value and the heating mode or the heated
water mode is restored automatically.
[0066] Fig.5 discloses a total heat recovery defrosting
control system including components as follows.
[0067] A defrosting determination module 101 is con-
figured to determine whether a current operating condi-
tion satisfies a set defrost operating condition.
[0068] For example, it is determined that the set defrost
operating condition is satisfied if the continuous operating
time is greater than or equal to a set operating period
and a coil temperature of the outdoor finned-tube heat
exchanger is less than or equal to a preset defrost tem-
perature. The set operating period is optionally 45 min-
utes and the preset defrost temperature could be in a
range from-8°C to -5°C. In addition to selecting the tem-
perature and time as the dual factors, pressure and time
also could be chosen as the dual factors in the set defrost
operating condition. Other set defrost operating condi-
tions known by the ordinary skills in the art also could be
used as the set defrost operating condition.
[0069] A comparison module 102 is configured to com-
pare a heating demand with a heated water demand if it
is determined that the current operating condition satis-
fies the set defrost operating condition, in which the heat-
ing load refers to the amount of heat required to warm
up medium, such as water for air conditioning and the
like, to a preset heating temperature and maintain at the
preset heating temperature, while the heated water re-
quirement refers to the amount of heat required to warm
up water in a water tank to a preset water temperature
and maintain at the preset water temperature.
[0070] An execution module 103 is configured to per-
form a heated water defrost mode if the heating demand
is higher than the heated water demand or to perform a
heating defrost mode if the heated water demand is high-
er than the heating demand.
[0071] In the above-mentioned total heat recovery de-

frosting control system, a comparison between the heat-
ing demand and the heated water demand is performed
to select the heat exchanger with less heat demand to
fulfill the defrost function, thereby avoiding a large
amount of heat loss of heat exchanger in operating mode,
so as to minimize the impact on user experience and
further guarantee heating demand or heated water de-
mand by users.
[0072] The invention also provides an air conditioning
device. The air conditioning device is a total heat recovery
unit. The total heat recovery unit adopts the total heat
recovery defrosting control method. For the specific steps
of the total heat recovery defrosting control method,
please refer to the detailed description of any of the fore-
going embodiments, which will not be repeated here. The
air conditioning device adopting the total heat recovery
defrosting control method can achieve the same techni-
cal effect.
[0073] An embodiment of the present application also
provides a computer storage medium, wherein the com-
puter storage medium is stored in a computer program
for electronic data exchange, and the computer program
enables the air conditioner to perform part or all of the
steps of any method described in the above method em-
bodiment.
[0074] In the above-mentioned embodiments, the de-
scription of each embodiment has its own emphasis. For
parts that are not described in detail in an embodiment,
reference may be made to related descriptions of other
embodiments.
[0075] In the several embodiments provided in this ap-
plication, it should be understood that the disclosed de-
vice may be implemented in other ways. For example,
the device embodiments described above are merely il-
lustrative: the division of the above-mentioned units or
modules is only a logical function division. In actual im-
plementation, there may be other division methods, for
example, multiple units or components may be combined
or integrated into another system, or some features can
be ignored or not implemented. In addition, the displayed
or discussed mutual coupling or direct coupling or com-
munication connection may be indirect coupling or com-
munication connection through some interfaces, devices
or units, and may be in electrical or other forms.
[0076] The units described above as separate compo-
nents may or may not be physically separated, and the
components displayed as units may or may not be phys-
ical units, that is to say, they may be located in one phys-
ical space, or they may be distributed on multiple network
units. Some or all of the units may be selected according
to practical requirements to achieve the objectives of the
solutions of the embodiments.
[0077] In addition, the functional units in the various
embodiments of the present application may be integrat-
ed into one processing unit, or each unit may exist alone
physically, or two or more units may be integrated into
one unit. The above-mentioned integrated unit can be
implemented in the form of hardware or software func-
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tional unit.
[0078] Finally, it should be noted that the above em-
bodiments are only used to illustrate the technical solu-
tions of the present invention, not to limit it; although the
present invention has been described in detail with ref-
erence to the foregoing embodiments, those of ordinary
skill in the art should understand that: The technical so-
lutions recorded in the foregoing embodiments are mod-
ified, or some of the technical features are equivalently
replaced; these modifications or replacements do not
cause the essence of the corresponding technical solu-
tions to deviate from the spirit and scope of the technical
solutions of the embodiments of the present invention.

Claims

1. A total heat recovery defrosting control method,
characterized in that the method comprises:

a total heat recovery unit is operated in a heating
mode or in a heated water supply mode;
determining whether a current operating condi-
tion satisfies a set defrost operating condition;
comparing a heating demand with a heated wa-
ter demand if it is determined that the current
operating condition satisfies the set defrost op-
erating condition,
performing a heated water defrost mode if the
heating demand is higher than the heated water
demand; or
performing a heating defrost mode if the heated
water demand is higher than the heating de-
mand.

2. The total heat recovery defrosting control method
according to claim 1, characterized in that, com-
paring the heating demand with the heated water
demand including:

collecting a current heating set temperature Tr
and an inlet water temperature Twi at the heat
recovery heat exchanger side;
calculating a first temperature differenceTd1,
wherein Td1 = Tr - Twi;
collecting a current set temperature of heated
water Thr and an outlet water temperature Th at
the heat recovery heat exchanger side;
calculating a second temperature difference
Td2, wherein Td2 = Thr - Th;
if the first temperature difference Td1 is greater
than the second temperature difference Td2, it
is determined that the heating demand is higher
than the heated water demand and the heated
water defrost mode is executed; or
if the first temperature difference Td1 is less than
the second temperature difference Td2, it is de-
termined that the heated water demand is higher

than the heating demand and the heating defrost
mode is executed.

3. The total heat recovery defrosting control method
according to claim 1, characterized in that, com-
paring the heating demand with the heated water
demand including:

acquiring a rate of change ΔTwi of the inlet water
temperature at the heat recovery heat exchang-
er side within a preset sampling period;
acquiring a rate of change ΔTh of the outlet water
temperature at the heat recovery heat exchang-
er side within a preset sampling period;
it is determined that the heating demand is great-
er than the heated water demand if ΔTwi > ΔTh
and the heated water defrost mode is executed;
or
it is determined that the heated water demand
is greater than the heating demand if ΔTwi < ΔTh
and the heating defrost mode is executed.

4. The total heat recovery defrosting control method
according to claim 1, characterized in that, com-
paring the heating demand with the heated water
demand including:

collecting the current heating set temperature Tr
and the inlet water temperature Twi at the heat
recovery heat exchanger side; calculating the
first temperature difference Td1 , whereinTd1 =
Tr - Twi;
collecting a current set temperature of heated
water Thr and an outlet water temperature Th at
the heat recovery heat exchanger side; calcu-
lating a second temperature difference Td2,
wherein Td2 = Thr - Th;
acquiring the rate of change ΔTwi of the inlet wa-
ter temperature at the heat recovery heat ex-
changer side within the preset sampling period
and the rate of change ΔTh of the outlet water
temperature at the heat recovery heat exchang-
er side within the preset sampling period if the
first temperature differenceTd1 is greater than
the second temperature difference Td2; it is de-
termined that the heating demand is higher than
the heated water demand if ΔTwi > ΔTh and the
heated water defrost mode is executed; it is de-
termined that the heated water demand is higher
the heating demand if ΔTwi < ΔTh and the heating
defrost mode is executed;
acquiring the rate of change ΔTwi of the inlet wa-
ter temperature at the heat recovery heat ex-
changer side within the preset sampling period
and the rate of change ΔTh of the outlet water
temperature at the heat recovery heat exchang-
er side within the preset sampling period if the
first temperature differenceTd1 is less than the
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second temperature difference Td2; it is deter-
mined that the heating demand is higher than
the heated water demand if ΔTwi > ΔTh and the
heated water defrost mode is executed; it is de-
termined that the heated water demand is higher
the heating demand if ΔTwi < ΔTh and the heating
defrost mode is executed.

5. The total heat recovery defrosting control method
according to claim 3 or 4, characterized in that,
the acquisition of the rate of change ΔTwi of the inlet
water temperature at the heat recovery heat ex-
changer side within a preset sampling period includ-
ing:

obtaining an inlet water temperature Twi1 at the
heat recovery heat exchanger side at a time
point when the preset sampling period ends,
wherein the time point when the preset sampling
period ends is the time point when it is deter-
mined that the set defrost operating condition is
met;
obtaining an inlet water temperatureTwi2 at the
heat recovery heat exchanger side at a time
point when the preset sampling period starts;
and
calculating the rate of change ΔTwi of the inlet
water temperature at the heat recovery heat ex-
changer side, 

6. The total heat recovery defrosting control method
according to claim 5, characterized in that,
the acquisition of the rate of change ΔTh of the outlet
water temperature at the heat recovery heat ex-
changer side within the preset sampling period in-
cluding:

obtaining an outlet water temperature Th1 at the
heat recovery heat exchanger side a time point
when the preset sampling period ends, wherein
the time point when the preset sampling period
ends is the time point when it is determined that
the set defrost operating condition is met;
obtaining an outlet water temperature Th2 at the
heat recovery heat exchanger side at a time
point when the preset sampling period starts;
and
calculating the rate of change ΔTh of the outlet
water temperature at the heat recovery heat ex-
changer side;

7. The total heat recovery defrosting control method
according to claim 6, characterized in that,
the time duration of the preset sampling period is 30
minutes.

8. The total heat recovery defrosting control method
according to claim 6, characterized in that,
the set defrost operating condition includes:
continuous operating time is greater than or equal
to a set operating period and a coil temperature of
an outdoor heat exchanger is less than or equal to
a preset defrost temperature, wherein the set oper-
ating period is greater than the preset sampling pe-
riod.

9. A total heat recovery defrosting control system,
characterized in that the system includes:

a defrosting determination module configured to
determine whether a current operating condition
satisfies a set defrost operating condition;
a comparison module configured to compare a
heating demand with a heated water demand;
and
an execution module configured to perform a
heated water defrost mode if the heating de-
mand is higher than the heated water demand
or to perform a heating defrost mode if the heat-
ed water demand is higher than the heating de-
mand.

10. An air conditioning device, which is a total heat re-
covery unit, characterized in that, a total heat re-
covery defrosting control method according to any
one of claim 1 to 9 is applied to.
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