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same

(57) A driving current value I of a compressor under
the defrosting operation is monitored to achieve a cal-
culation current value Ik corresponding to the minimum
driving current value for a predetermined time period. A
reference current value Id used for canceling the de-
frosting operation is determined by a predetermined cal-
culation using the calculation current value Ik and pre-
determined parameters. Thereafter, the driving current
value I of the compressor is further detected, and it is
judged whether the driving current value I is not less
than the reference current value Id. If it is judged that
the driving current value I is not less than the reference
current value Id, the controller cancels (stops) the de-
frosting operation.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a method of
properly canceling defrosting operation and an air con-
dition using the method.

2. Description of the Related Art

[0002] Air conditioners having constant-rate type
compressors, containing air conditioners for overseas
use, generally adopt any one of the following methods
to cancel a defrosting operation. According to a first
method, a timer for counting a fixed time as a defrosting
operation time is equipped to an air conditioner, and the
defrosting operation is canceled (stopped) at the time
when the timer counts the predetermined defrosting op-
eration time. According to a second method, an indoor
unit is equipped with an indoor temperature sensor, an
indoor heat exchanger temperature sensor and an in-
door controller while an outdoor unit is equipped with an
outdoor heat exchanger and an outdoor controller, and
the defrosting operation is canceled on the basis of the
temperature detected by each of the indoor temperature
sensor, the indoor heat exchanger temperature sensor
and outdoor heat exchanger temperature sensor. Fur-
ther, according to a third method, the defrosting opera-
tion is canceled on the basis of the indoor temperature
detected by an indoor temperature sensor, the indoor
heat-exchanger temperature detected by an indoor heat
exchanger temperature sensor and a fixed driving cur-
rent value which is preset to cancel the defrosting oper-
ation.
[0003] In the second method of canceling the defrost-
ing operation on the basis of the temperature of each
sensor, the defrosting operation can be surely per-
formed, however, it is necessary to equip the outdoor
heat exchanger temperature sensor to the outdoor unit
and also equip the outdoor controller for processing
temperature information from the outdoor heat ex-
changer temperature sensor, so that the manufacturing
cost rises up.
[0004] Further, in the third method of controlling the
defrosting operation on the basis of the preset current
value, the outdoor controller and the outdoor tempera-
ture sensor in the outdoor unit can be omitted, and thus
this method is advantageous in cost. However, when a
power source voltage applied to a compressor is varied
(or switched to another voltage), the current value (the
driving current value) of the compressor under the de-
frosting operation is also varied. However, the driving
current value preset to cancel the defrosting operation
is fixed (unvaried) irrespective of the variation of the
power source voltage, the type of the compressor, etc.,
so that there occurs such a problem that frost remains

partially or excessive defrosting operation is uninten-
tionally carried out.

SUMMARY OF THE INVENTION

[0005] Therefore, an object of the present invention is
to provide a defrosting operation canceling method
which can more accurately cancel the defrosting oper-
ation in accordance with the capacity of a compressor
being used, the type of a compressor being used or the
like, so that occurrence of residual frost can be prevent-
ed and also excessively defrosting operation can pre-
vented.
[0006] In order to attain the above object, according
to a first aspect of the present invention, there is provid-
ed an air conditioner having a compressor and a defrost-
ing function that is characterized by comprising: a de-
tector for detecting a driving current value applied to the
compressor under defrosting operation; and a controller
for calculating a reference current value for cancellation
of the defrosting operation on the basis of the driving
current value of the compressor detected by the detec-
tor, and judging, whether the defrosting operation
should be canceled or not, on the basis of the compar-
ison between the reference current value and a driving
current value of the compressor that is detected after
the calculation of the reference current value.
[0007] In the air conditioner described above, the con-
troller cancels the defrosting operation when the driving
current of the compressor detected after the calculation
of the reference current value is not less than the refer-
ence current value.
[0008] In the air conditioner described above, the con-
troller includes a memory for storing parameters in ad-
vance, and the controller calculates the reference cur-
rent value on the basis of the driving current value of the
compressor detected under the defrosting operation
and the parameters stored in the memory by using a
predetermined calculation equation.
[0009] In the air conditioner described above, plural
sets of parameters which are usable in the calculation
equation for the cancellation of the defrosting operation
are prepared and stored in the memory, and any one set
of parameters which is most suitable to determine the
reference current value for the compressor being used
is properly selected from the plural sets.
[0010] In the air conditioner described above, the ref-
erence current value is calculated on the following equa-
tion:

wherein Id represents the reference current value, F and
K represent the set of parameters and Ik represents the
minimum driving current value of the compressor in driv-
ing current values of the compressor that are detected
for a predetermined time period.

Id = Ik + (F - Ik)xK,
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[0011] According to a second aspect of the present
invention, there is provided a method of canceling de-
frosting operation for an air conditioner, characterized
by comprising the steps of: detecting a driving current
value of the compressor under defrosting operation; cal-
culating a reference current value for cancellation of the
defrosting operation on the basis of the driving current
value of the compressor detected in the detecting step
and a set of parameters; judging, whether the defrosting
operation should be canceled or not, on the basis of the
comparison between the reference current value and
the driving current value of the compressor that is de-
tected after the calculation of the reference current val-
ue.
[0012] The method described above further compris-
es a canceling step of canceling the defrosting operation
when it is judged in the judging step that the driving cur-
rent of the compressor detected after the calculation of
the reference current value is not less than the reference
current value.
[0013] In the method described above, the reference
current value is calculated on the following equation:

wherein Id represents the reference current value, F and
K represent the set of parameters and Ik represents the
minimum driving current value of the compressor in driv-
ing current values of the compressor that are detected
for a predetermined time period.
[0014] According to the present invention, the driving
current value I of the compressor under the defrosting
operation is monitored for a predetermined time period,
and the calculation current value Ik corresponding to the
minimum current value for the predetermined time peri-
od is determined. At the time when the predetermined
time period elapses, a reference current value Id which
corresponds to a threshold value for canceling the de-
frosting operation is determined by the predetermined
calculation using the calculation current value Ik and the
parameters set in the controller in advance, and the ref-
erence current value Id thus determined is stored in the
controller. Thereafter, the driving current value I of the
compressor is further detected, and it is judged whether
the driving current value I is not less than the reference
current value Id. If it is judged that the driving current
value I is not less than the reference current value Id,
the controller cancels (stops) the defrosting operation (i.
e., the cooling operation), and resumes the heating op-
eration. In conformity with variation (increase/reduction)
of a power source voltage, the driving current I of the
compressor is also varied (increased/reduced) and thus
the reference current value Id for the cancellation of the
defrosting operation is also varied (increased/reduced),
so that the defrosting operation canceling timing can ac-
curately follow the variation of the power source voltage.
Therefore, occurrence of residual frost can be prevent-

Id = Ik + (F - Ik)xK,

ed and also the excessively defrosting operation can be
prevented. Therefore, the defrosting canceling method
and the air conditioner according to the present inven-
tion can be applied in a broader power source voltage
range and under a larger power source variation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

Fig. 1 is a diagram showing a refrigerant circuit and
a control circuit of an air conditioner according to
the present invention;
Fig. 2 is a flowchart showing an embodiment of a
method of canceling defrosting operation of the air
conditioner;
Fig. 3 is a conceptual graph showing variation of the
driving current of the compressor with the time
lapse under the defrosting operation; and
Fig. 4 is a graph showing variations of a reference
current value for cancellation of defrosting opera-
tion and a driving current value of a compressor with
variation of a power source voltage in the flowchart
of Fig. 2.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0016] A preferred embodiment according to the
present invention will be described hereunder with ref-
erence to Figs. 1 to 4.
[0017] Fig. 1 schematically shows an air conditioner
which carries out air conditioning operation with no out-
door heat exchanger temperature sensor and no out-
door controller in an outdoor unit.
[0018] First, an outdoor unit 1 is equipped with a com-
pressor 10 for compressing refrigerant, an outdoor heat
exchanger 11 for performing heat exchange with the
outside air in such a way as to radiate heat to the outside
air when the cooling operation is carried out and absorb
heat from the outside air when the heating operation is
carried out, an four-way valve 13 for inverting the circu-
lating direction of refrigerant, an expansion valve 14, an
accumulator 15 and service valves 16a and 16b con-
nected to inter-unit pipes extending from the indoor unit.
These parts are connected to one another through a re-
frigerant pipe. Further, the outdoor unit 1 contains an
outdoor air blower 12 for blowing air to the outdoor heat
exchanger 11, and a terminal board 17 connected to in-
ter-unit wires extending from the indoor unit.
[0019] The indoor unit 2 is equipped with an indoor
heat exchanger 20 for performing heat exchange with
indoor air, an indoor air blower 21 for blowing the indoor
air to the indoor heat exchanger 20, a temperature sen-
sor 22 for detecting the indoor temperature, and an in-
door controller 23 for controlling the whole operation of
the air conditioner. The indoor controller 23 contains a
power relay 24 for controlling the driving of the compres-
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sor 10 (actuating/stopping the compressor 10) and a
current sensor 25 for detecting the driving current value
of the compressor 10. Further, the indoor controller 23
of the indoor unit 2 is equipped with a receiver 26 for
receiving driving information (signals) output from a
wireless remote controller (hereinafter referred to as "re-
mote controller") 28 for outputting various instructions
for the driving of the air conditioner (setting parameters,
actuating/stopping the air conditioner, etc.), and a plug
27 through which power is supplied to the air condition-
er.
[0020] At the outdoor unit 1, the two inter-unit pipes 3
extending from the indoor unit 2 are connected to the
service valves 16a and 16b, and the five inter-unit wires
4 extending from the indoor unit 2 are connected to the
terminal board 17. In this case, it is needless to say that
the number of the inter-unit pipes 3 and the number of
the inter-unit wires 4 are not limited to these values.
[0021] Here, the flow of refrigerant in the refrigerant
circuit shown in Fig. 1 will be described.
[0022] Under the heating operation of the air condi-
tioner, the four-wave valve 13 is first switched to a heat-
ing-operation side. At this time, as indicated by broken-
line arrows, the refrigerant compressed in the compres-
sor 10 passes through the four-way valve 13 and flows
through the service valve 16a and the inter-unit pipe 3a
into the indoor heat exchanger 20 of the indoor unit 2.
The refrigerant in the indoor heat exchanger 20 is heat-
exchanged with air blown out from the indoor air blower
21 to radiate the heat of the refrigerant to the air. The
refrigerant thus heat-exchanged passes through the in-
ter-unit pipe 3b and the service valve 16b and returns
to the indoor unit 1. Thereafter, the refrigerant passed
through the expansion valve 14, and flows into the out-
door heat exchanger 11. In the outdoor heat exchanger
11, the refrigerant is heat-exchanged with air blown out
from the outdoor air blower 12 to absorb the heat of the
outside air, and then flows through the four-way valve
13 and the accumulator 15 into the compressor 10,
thereby performing the heating operation based on the
heating cycle.
[0023] On the other hand, under the cooling operation
of the air conditioner, the four-way valve 13 is first
switched to a cooling-operation side. At this time as in-
dicated by solid-line arrows, the refrigerant passes
through the four-way valve 13 and then flows into the
outdoor heat exchanger 11. In the outdoor heat ex-
changer 11, the refrigerant is heat-exchanged with the
outside air blown out from the outdoor air blower 12 to
radiate the heat thereof to the outside air. Thereafter,
the refrigerant thus heat-exchanged passes through the
expansion valve 14 and flows through the service valve
16b and the inter-unit pipe 36 into the indoor heat ex-
changer 20 of the indoor unit 2. In the indoor heat ex-
changer 20, the refrigerant is heat-exchanged with the
indoor air blown from the indoor air blower 21 to absorb
the heat of the indoor air. Thereafter, the refrigerant thus
heat-exchanged passes through the inter-unit pipe 3a

and the service valve 16a, and returns to the outdoor
unit 1. In the outdoor unit 1, the refrigerant flows through
the four-way valve 13 and the accumulator 15 into the
compressor 10, thereby performing the cooling opera-
tion based on the cooling cycle.
[0024] Under the defrosting operation, the same coo-
ing cycle as the cooling operation described above is
carried out, however, the outdoor air blower 12 and the
indoor air blower 21 are operated under a calm state
(non-blowing state) or a weak air-blowing state.
[0025] Next, the control operation of the air condition-
er is generally carried out as follows.
[0026] First, the plug 27 is connected to a socket of a
power source to keep the air conditioner under such a
state that power can be applied to the air conditioner at
all times. Further, any driving mode of the cooling oper-
ation mode and the heating operation mode is selected
by using the remote controller 28, desired indoor tem-
perature is set as target temperature by using the re-
mote controller 28, and a driving start instruction is
transmitted to the air conditioner by operating a driving
switch of the remote controller 28.
[0027] When the driving start instruction is received
by the receiver 26, the indoor controller 23 switches the
four-way valve 13 of the outdoor unit 1 to the cooling
operation side if the driving mode received by the re-
ceiver 26 indicates the cooling operation mode or
switches the four-way valve 13 of the outdoor unit 1 to
the heating operation side if the driving mode indicates
the heating operation mode, and also turns on the indoor
air blower 21. Further, the indoor controller 23 calculates
the difference in temperature between the temperature
detected by the indoor temperature sensor 22 and the
target temperature which is transmitted from the remote
controller 28 and received by the receiver 26, and turns
on the outdoor air blower 12 and the power relay 24 on
the basis of the temperature difference thus calculated,
thereby performing the air conditioning operation.
[0028] If the defrosting operation is needed when the
heating operation is selected and carried out in the air
conditioner, the indoor controller 23 switches the four-
way valve 13 to the cooling operation side to invert the
circulating flow of the refrigerant, so that the defrosting
operation as the cooling cycle is carried out. According
to this embodiment, when it is judged on the basis of the
following method that the defrosting operation should be
canceled, the defrosting operation is canceled and the
four-way valve 13 is switched to the heating operation
side to resume the heating operation.
[0029] The detection method and the judgment meth-
od for the cancellation of the defrosting operation will be
described with reference to the flowchart of Fig. 2.
[0030] When the defrosting operation is started, the
four-way valve 13 is switched to the cooling operation
side (S1), and the compressor 10 of the outdoor unit 1
is operated while the refrigerant circulation is set to the
cooling cycle (S2). Further, a timer a is operated (S3).
The timer a is installed in the indoor controller to count
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the time under the defrosting operation.
[0031] With respect to some kinds of compressors,
there occurs such a case that the driving current value
for each compressor becomes unstable at the time
when the defrosting operation is started. Therefore, in
order to make the controller neglect the unstable driving
current, a mask time is set to detection of the driving
current value of the compressor 10, and it is judged in
step S4 whether the timer a counts lapse of 3 seconds.
If the timer a does not count the lapse of 3 seconds, The
time lapse check described above is repeated, and if it
is judged that 3 seconds has elapsed, the current value
I of the compressor 10 is detected as an initial current
value Is, and stored into a first memory M1 of the indoor
controller (S5).
[0032] Subsequently, the current value I of the com-
pressor 10 is detected (S6), and the initial current value
Is stored in the first memory M1 and the current I of the
compressor 10 thus detected are compared with each
other (S7). If it is judged that the current value I is less
than the initial current value Is, the current value I is set
as a calculation current value Ik, and stored in a second
memory M2 of the indoor controller 23 (S8). On the other
hand, if the current value I is equal to or larger than the
initial current value Is, the initial current value Is is set
as a calculation current value Ik and stored in the second
memory M2 (S9).
[0033] It is checked whether the timer a counts one
minute (60 seconds), that is, it is checked whether 60
seconds elapse or not (S10). If one minute does not
elapse, the processing goes to step S130 to detect the
driving current I of the compressor 10, and then the cur-
rent value I thus detected is compared with the calcula-
tion current value Ik stored in the second memory
(S140). If the current value I is less than the calculation
current value Ik, the current value I thus detected is
stored as a new calculation current value Ik in the sec-
ond memory (step S150). On the other hand, if the cur-
rent value I is not less than the calculation current value
Ik, the calculation current value Ik is kept unchanged
(step S160). Thereafter, the processing returns to the
step S10 to judge whether the timer counts one minute.
These steps from S10 to S160 are repeated until the
counter counts one minute in step S10.
[0034] If in step S10 the counter counts one minute,
the processing goes to step S11 to calculate a reference
current value Id by the following equation on the basis
of the current value Ik finally-stored in the second mem-
ory M2 in step S150 or S160 and the parameters F and
K stored in the indoor controller 23 of the indoor unit 2
in advance:

The calculation result is set as the reference current val-
ue Id and stored in a third memory M3 of the indoor con-
troller 23 (S12) to judge whether the defrosting driving

Id = Ik + (F - Ik) x K

operation should be canceled or not.
[0035] Here, the parameters F and K are determined
in accordance with the capacity of a compressor being
used, the maker of a compressor being used, etc. In this
embodiment, plural pairs of parameters F and K are pre-
pared in advance and stored in a memory other than the
first to third memories in the indoor controller 23 of the
indoor unit 2. For example, in the process of manufac-
turing an air conditioner in a maker, a pair of parameters
F and K which are most suitable to determine the refer-
ence current value for the compressor of the air condi-
tioner are selected from the preset pairs of parameters.
[0036] After 60 seconds elapse, the current value
(driving current value) I of the compressor 10 under the
defrosting operation is further detected (S13), and it is
judged whether the current value I is equal to or more
than the reference current value Id calculated in step
S11 (S14). If the current value I of the compressor 10 is
less than the reference current value Id, the defrosting
operation is continued and the processing returns to
step S13 to repetitively detect the current value I of the
compressor 10 and compare it with the reference cur-
rent value Id again. If the current value I of the compres-
sor 10 is equal to or more than the reference current
value Id, the initial current value Is, the calculation cur-
rent value Ik and the reference current value Id which
are stored in the first to third memories are cleared (S15
to S17), and the timer a is reset (S18), whereby the de-
frosting operation is canceled and the operation is re-
turned to the normal heating operation.
[0037] Here, the calculation of the reference current
value Id for the cancellation of the defrosting operation
based on the calculation equation of the step S11 in the
flowchart of Fig. 2 will be described by using some ex-
amples.
[0038] In these examples, it is assumed that the pa-
rameters F and K (F=4.78, K=0.591) are selected from
the plural numeral values prepared in the indoor con-
troller 23 in advance. At this time, for example, when the
power source voltage is equal to a rated voltage Va
[volt], the calculation current value Ik that is finally stored
in the second memory M2 through the flowchart of Fig.
2 is equal to 3.0[Amperes]=Ia, Id is represented by the
following equation of the step S11 of the flowchart of Fig.
2;

[0039] As described above, the reference current val-
ue Id for the cancellation of the defrosting operation is
equal to 4.05 [amperes] = Ida. The defrosting operation
is canceled at the time point ta when the current value
I of the compressor 10 exceeds the reference current

Id = Ia + (F - Ia) x K

= 3.0 + (4.78 - 3.0) x 0.591

6 4.05 (1)
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value Ida.
[0040] For example, when the power source voltage
is equal to Vb [volt] lower than the rated voltage, the
voltage to be applied to the compressor 10 is also re-
duced, and thus the calculation current value Ik which
is finally stored in the second memory M2 through the
flowchart of Fig. 2 is also reduced. Therefore, if Ik is
equal to 2.5 [amperes] = Ib,

At this time, the reference current value Id for the can-
cellation of the defrosting operation is equal to 3.85 [am-
peres] = Idb. Accordingly, the defrosting operation is
canceled at the time point tb when the current value I of
the compressor 10 exceeds the reference current value
Idb.
[0041] On the other hand, when the power source
voltage is equal to Vc [volt] higher than the rated voltage
V, the voltage to be applied to the compressor 10 is in-
creased, and thus the calculation current value Ik which
is finally stored in the second memory M2 through the
flowchart of Fig. 2 is increased. Therefore, if the calcu-
lation current value is equal to 4.0 [amperes] = Ic,

At this time, the reference current value Id for the can-
cellation of the defrosting operation is equal to 4.46 [am-
peres] = Idc. Accordingly, the defrosting operation is
canceled at the time point tc when the current value I of
the compressor exceeds the reference current value
Idc.
[0042] Fig. 3 is a conceptual graph showing variation
of the driving current I of the compressor 10 with the
time lapse during the defrosting operation.
[0043] In order to start the defrosting operation, the
air conditioner is controlled to switch the heating oper-
ation to the cooling operation. Therefore, at the start
time of the defrosting operation, the driving current I of
the compressor 10 is regarded as being equal to zero
or a small value as shown in Fig. 3 because the air con-
ditioning load at this instantaneous time point is equal
to zero. As the cooling operation progresses, the driving
current I of the compressor 10 increases. When the
cooling operation further progresses, the driving current
I of the compressor 10 approaches to a substantially
fixed value based on an air conditioning load.

Id = Ib + (F - Ib) x K

= 2.5 + (4.78 - 2.5) x 0.591

6 3.85 (2)

Id = Ic + (F - Ic) x K

= 4.0 + (4.78 - 4.0) x 0.591

6 4.46 (3)

[0044] As shown in Fig. 3, the driving current I at the
time of 3 seconds corresponds to the initial current value
Is, and stored in the first memory M1. After 30 seconds
elapse, the driving current I which varies up and down
is compared with the initial current value Is stored in the
first memory. If the driving current I is less than the initial
current value Is, the driving current I at this time is stored
as the calculation current value Ik in the second memory
M2. This comparison operation is continued until 60 sec-
onds (1 minute).
[0045] The calculation current value Ik which is finally
stored in the second memory at the time of 60 seconds
corresponds to the minimum value of the function of the
driving current I in the time period from 30 seconds to
60 seconds. At the time of 60 seconds, the reference
current value Id is calculated on the basis of the calcu-
lation current value Ik finally-stored in the second mem-
ory and the parameters F and K. After 60 seconds
elapse, at the time when the driving current I exceeds
the reference current value Id (at ts in Fig. 3), the de-
frosting operation is stopped.
[0046] In the conventional air conditioner, the refer-
ence current value Id is fixed irrespective of the com-
pressor type, etc. However, in this embodiment, the ref-
erence current value Id is varied according to the calcu-
lation equation: Id = Ik + (F-Ik) x K. As described above,
the parameters F and K are determined every capacity
(power) of a compressor being used or every maker of
the compressor, and thus the reference current value Id
is more excellently used as a parameter to cancel the
defrosting operation as compared with the conventional
air conditioner.
[0047] Fig. 4 is a graph showing variation of the cal-
culation current value Ik (Ia, Ib, Ic) finally-stored in the
second memory M2 and variation of the defrosting op-
eration time t (ta, tb, tc) of the compressor with respect
to variation of the power source voltage V (Va to Vc),
and also Fig. 4 shows the reference current value (Ida
to Idc) for the calculation of the defrosting operation
which is calculated on the basis of the calculation cur-
rent value Ik (Ia, Ib, Ic) and the power source voltage V
(Va, Vb, Vc) by the calculation equation of the flow chart
(S11) of Fig. 2.
[0048] The variation of the power source value V con-
tains not only a case where the power source value V
to be supplied to the air conditioner is varied due to some
cause, but also a case where the power source (com-
mercial power source) is different among countries in
which the same types of air conditioners are used.
[0049] As shown in Fig. 4, for example when the pow-
er source voltage V is varied in the ascending direction,
the reference current value Id is increased, so that the
defrosting operation can be prevented from being can-
celed at an excessively early timing and thus the de-
frosting operation can be performed without residual
frost. On the other hand, when the power source voltage
V is varied in the descending direction, the reference
current value is reduced, so that the defrosting operation
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can be prevented from being canceled at an excessively
late timing and thus the excessively defrosting operation
can be prevented.
[0050] In the above embodiment, it is preferable that
the compressor used in the air conditioner is a constant-
rate type compressor. Further, in the above embodi-
ment, two kinds of parameters F and K are used to de-
termine the timing of the cancellation of the defrosting
operation. However, the number of parameters is not
limited to two, and it may be three or more to more en-
hance the accuracy of the timing of the cancellation of
the defrosting operation. In this case, the calculation
equation is replaced by an improved calculation equa-
tion.
[0051] In the above embodiment, the defrosting oper-
ation canceling method of the present invention is ap-
plied to an air conditioner. However, the present inven-
tion is not limited to the air conditioner, and it may be
applied to any apparatus having a compressor and a
defrosting function such as a refrigerating machine, a
refrigerator or the like.
[0052] As described above, according to the present
invention, the current value of the compressor during the
defrosting operation is detected, and the reference cur-
rent value for the cancellation of the defrosting operation
is determined on the basis of the current value thus de-
tected. After the reference current value is determined,
the driving current of the compressor is detected, and
the driving current is compared with the reference cur-
rent value. If the driving current value is larger than the
reference current value, the defrosting operation is can-
celed. Accordingly, the defrosting operation can be
properly canceled while preventing occurrence of resid-
ual frost and the excessive defrosting.
[0053] Further, according to the present invention, the
cancellation of the defrosting operation which can sup-
port a broad power source voltage range can be per-
formed with no indoor temperature sensor, no indoor
heat exchanger temperature sensor and no outdoor
heat exchanger temperature sensor and without meas-
uring the power source voltage.

Claims

1. An air conditioner having a compressor and a de-
frosting function, comprising:

a detector for detecting a driving current value
applied to the compressor under defrosting op-
eration; and
a controller for calculating a reference current
value for cancellation of the defrosting opera-
tion on the basis of the driving current value of
the compressor detected by said detector, and
judging, whether the defrosting operation
should be canceled or not, on the basis of the
comparison between the reference current val-

ue and a driving current value of the compres-
sor that is detected after the calculation of the
reference current value.

2. The air conditioner as claimed in claim 1, wherein
said controller cancels the defrosting operation
when the driving current of the compressor detect-
ed after the calculation of the reference current val-
ue is not less than the reference current value.

3. The air conditioner as claimed in claim 1, wherein
said controller includes a memory for storing pa-
rameters in advance, and said controller calculates
the reference current value on the basis of the driv-
ing current value of the compressor detected under
the defrosting operation and the parameters stored
in said memory by using a predetermined calcula-
tion equation.

4. The air conditioner as claimed in claim 3, wherein
plural sets of parameters which are usable in the
calculation equation for the cancellation of the de-
frosting operation are prepared and stored in said
memory, and any one set of parameters is selected
from the plural sets to achieve the reference current
value which is most suitable for the compressor be-
ing used.

5. The air conditioner as claimed in claim 3, wherein
the reference current value is calculated on the fol-
lowing equation:

wherein Id represents the reference current value,
F and K represent the set of parameters and Ik rep-
resents the minimum driving current value of the
compressor in driving current values of the com-
pressor that are detected for a predetermined time
period.

6. A method of canceling defrosting operation for an
air conditioner, comprising the steps of:

detecting a driving current value of the com-
pressor under defrosting operation;
calculating a reference current value for can-
cellation of the defrosting operation on the ba-
sis of the driving current value of the compres-
sor detected in said detecting step and a set of
parameters;
judging, whether the defrosting operation
should be canceled or not, on the basis of the
comparison between the reference current val-
ue and the driving current value of the compres-
sor that is detected after the calculation of the
reference current value.

Id = Ik + (F - Ik)xK,
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7. The method as claimed in claim 6, further compris-
ing a canceling step of canceling the defrosting op-
eration when it is judged in said judging step that
the driving current of the compressor detected after
the calculation of the reference current value is not
less than the reference current value.

8. The method as claimed in claim 6, wherein the ref-
erence current value is calculated on the following
equation:

wherein Id represents the reference current value,
F and K represent the set of parameters and Ik rep-
resents the minimum driving current value of the
compressor in driving current values of the com-
pressor that are detected for a predetermined time
period.

Id = Ik + (F - Ik)xK,
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