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BRI VI NG CONTROL METHOD THEREFOR BACKGROUND OF THE gmg
TNVENTTON 1. Field of the Invention The present invention rel

to an air conditioner having a capacity-variable type conpressor in mh&%ﬁ&j
refrigerant discharge capacity i.s variable, and a nethod for driving the
air conditioner, and nore particularly to an air conditioner using

m xture refrlgerant whi ch is conposed of at | east two kinds of refrigerant
having different characteristics, and-alnethod for driving the air
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BACKGROUND OF THE TNVENTION
1. Field of the Invention

The present invention relates to an air conditioner having
a capacity-variable type compressor in which refrigerant
discharge capacity is variable, and a method for driving the air
conditioner, and more particularly to an air conditioner using
mixture refrigerant Which is composed of at least two kinds of
refrigerant having different characteristics, and a method for
driving the air conditioner.

2. Description of Related Art

In general, an air conditioner hés a refrigerant circuit
which 1is constructed by connecting a compressbr,' a four-way
change-over valve, a condenser, an expansion device (pressure-
reducing device) and an evaporator through a refrigerant pipe,
and refrigerant is caused.to be circulated in the refrigerant
circuit to perform cooling/heating operation.

Dufing the circulation, the refrigerant is compressed by and
discharged from the compressor to be circulated in the
refrigerant circuit as described above, so that there is produced
pPredetermined refrigerant pressure in the refrigerant circuit.
The refrigerant circuit is designed to have sufficient mechanical
resistance to such predetermined refrigerant pressure from a

safety standpoint. However, when the outside air temperature



J%ducing device) and an evaporator through a refrigerant pipe, and
refrigerant is caused to be circulated in the refrigerant «circuit to
per form cool i ng/ heati ng operati on. During the circulation, the
refrigerant is conpressed by and discharged fromthe conpressor to be
circulated in the refrigerant circuit as described above, so that there is
produced predeterm ned refrigerant pressure in the refrigerant circuit.
The refrigerant circuit is designed to have sufficient nechani cal

resi stance to such predeterm ned refrigerant pressure froma safety

st andpoi nt. However, when the outside air tenperature

-2- risddsgs Up e ancwpexpredted| vieluehethefr¢figenant axgsure ithdhe
refrigerant_circuit may abnormally rise up to a value which is over the
maxi num pEfHigemsne wdirfalidhingy iabnpietinekise up to a value which is

over the maximum permissible value which is determined in
consideration of various external environmental effects. In this
case, the refrigerant circuit is liable to be damaged or broken
down. Therefore, the driving of the compressor in the refrigerant
circuit is stopped to prevent the abnormal increase of the
refrigerant pressure in the refrigerant circuit.

Furthermore, materials such as R-12, etc. containing
chlorine groups have been hitherto used as refrigerant which is
to be filled in the refrigerant circuit. However, such materials
have the potential to break down the ozone layer over the land.
Therefore, for the purpose of environmental protection, in place
of these materials, R-22 (chlorodifluoromethane) having a less
amount of chlorine groups, R-32 (difluoromethane), R-125
(pentafluoroethane) or R-134a (tetrafluoroethane) which has no
chlorine group, or a mixture of these materials (hereinafter
referred to as "HFC-based refrigerant”) have been recently used
as substitute refrigerant.

As compared with such a situation that single refrigerant
(e.g., R-22) is used, the driving pressure becomes higher in a
situation where an HFC-based refrigerant is used as refrigerant.
This phenomenon is inherent to the mixture refrigerant, and
abnormal pressure is liable to occur in the refrigerant circuit.

For example, when mixture refrigerant is used, the refrigerant



qg?sideration of various external environnental effects. In this case, the
refrigerant circuit is liable to be damaged or broken down. Therefore, the
driving of the conpressor in the refrigerant circuit is stopped to prevent
the abnormal increase of the refrigerant pressure in the refrigerant
circuit. Furthernore, materials such as R- 12, etc. containing

chl orine groups have been hitherto used as refrigerant which is to be
filled in the refrigerant circuit. However, such materials have the
potential to break down the ozone | ayer dver the |and. Therefore, for the
pur pose of environnental protection, in place of these materials, R-22
(chl or odiHtesswret hancpanasi iy abest laSowimefashihdebneagr thps, iR 3the

(di fluoronethane), R-125 (pentafluoroethane) or R 134a (tetrafl uoroethane)
whi ch hassHElenrefrigerpntipcaser a nixture of these materials (hereinafter
referred to as "HFC.based refrigerant”) have been recently used as
substitute refhgferdift HFC-basef redxdgesanti hichchsagenetaligncanaedstiagl e

refrigerant  (e.q,, R-22) is used, the driving pressure becones higher in a

it Uat orfaFRr BLER RS ThS %é‘frﬂilﬁerﬁ]ﬂ? i aSPPERLLEBr ahf . Used as
refrigerant in a conventional refrigerant circuit (a refrigerant
pipe, a refrigerant equipment, etc.), the refrigerant circﬁit
would be broken down if it is used with no countermeasure.
Therefore, in order to prevent the refrigerant circuit from being
broken down, the driving of the compressor must be stopped as
described above.

However, if the compressor is stopped under operation, the
driving capacity of the air conditioner is interrupted §r
reduced. Particularly when mixture reffigerant is used, the
driving of the compressor is more frequently stépped, and thus
the driving of the air conditioner itself must be more frequently
stopped. This is inconvenient to users.

Furthermore, the resistance-to-pressure of the refrigerant
circuit may be reconsidered. However, in order to reconsider the
resistance-to-pressure of the refrigerant, the mechanical
strength of each of elements such as the refrigerant pipe, the
refrigerant equipment, etc. must be changed, and particularly the
refrigerant pipe must be designed to have a larger thickness, so
that the weight and size of the refrigerant circuit increase.

SIIMMARY OF THE_ TNVENTTION

An object of the present invention is to provide an air



fhi's phenomenon is inherent to the m xture refrigerant, and abnor nal
pressure is liable to occur in the refrigerant circuit. For exanple, when
m xture refrigerant is used, the refrigerant

-3- pressure increases to about 1.5 tinme as high as that in the
single-refrigerant case. When the HFC-based refrigerant which is
general ly caused to have high pressure during the driving operation is
used as refrigerant in a conventional refrigerant circuit (a refrigerant

pi pe, a refrigerant equipnent, etc.), -tdHe-refrigerant circuit- would be
broken down if it is used wwth no counterneasure. Therefore, in order to
prevent tcoadidfiongsr avhichr @@t prewebsi mecwrntge dodn, abpermelly ndigh t he

conpressor must be stopped as described above. . .
pressure in a refrigerant circuit and also prevent reduction in

driving capacity with a simple construction, and a method for
controlling the driving of the air conditioner.

In order to attain the above object, according to a first
aspect of the present invention, an air conditioner which is
provided_ with a refrigerant circuit comprising a capacity-
variable type compressor, a condenser, an expansion device and
an evaporator, and in which the driving capacity of the
compressor is controlled on the basis of a request load of the
refrigerant circuit, includes at least two kinds of refrigerant
which are circulated in the refrigerant circuit and have
different characteristiqs, a calculétor for calculating the
driving capacity of the compressor in accordance With the request
load of the refrigerant circuit to output a driving -capacity
.signal representing the driving capacity, a driving unit for
controlling the driving capacity of the compressor so as tb
obtain the driving capacity corresponding to the driving capacity
signal of the calculator, and first correction means for
correcting the driving capacity signal so as to reduce the
driving capacity when the refrigerant pressure in the refrigerant
circuit exceeds a first pressure value.

According to the first aspect of the present invention, when
the refrigerant pressure in the refrigerant circuit is higher

than the first pressure wvalue, the first correction means



However, if the conpressor is stopped under operation, the driving
capacity of the air conditioner is interrupted or reduced. Particularly
when mixture refrigerant is used, the driving of the conpressor is nore
frequently stopped, and thus the driving of the air conditioner itself
nmust be nore frequently stopped. This is inconvenient to users.
Furthernore, the resistance-to-pressure of the refrigerant <circuit may be
reconsi dered. However, in order to reconsider the resistance-to-pressure
of the refrigerant, the nechanical strgngth of each of elenents such as
the refrigerant pipe, the refrigerant equi pnent, etc. nust be changed, and
parti cul eerye¢the thefdriginentcapapd tyusighal desitiedd the dnivingl capmeity

t hi ckness, so that the weight and size of the refrigerant circuit

i ncreasels reduced to be lowerSUWMRYLIDF PHESERNVENTIONDNE capgcidh] eevenf

the present invention is to provide an air

when the request load indicates increase of the present driving
capacity, and instructs the driving unit to control the driving
capacity of the cbmpressor. Accordingly, the abnormally high
‘pressure can be prevented from occurring in the refrigerant
circuit without stopping the driving of the compressor by a
simple construction, whereby reduction of the driving capacity
due to interruption of the driving of the compressor can be
prevented. Even when mixture refrigerant is particularly used as
refrigerant, a conventional pressure-proof refrigerant ci}cuit
is usable.

The air conditioner as desc;ibed above may be Tfurther
provided with second correction means for correcfing the driving
capacity signal sb as to inhibit the driving capacity from
further increasing when the refrigerant pressure in the
refrigerant circuit exceeds a second pressure value which is
lower than the first pressure value.

According to the air conditioner as described above, when
the refrigerant pressure of the refrigerant circuit is higher
than the first pressure value, the compressor is driven at a
driving capacity which 1is lower than the present driving
capacity. In addition, when the refrigerant pressure in the
refrigerant circuit exceeds the second pressure value which is

lower than the first pressure value, the present driving capacity



-4- conditioner which can prevent occurrence of abnormally high pressure
Fn a refrigerant circuit and al so prevent reduction in driving capacity
with a sinple construction, and a method for controlling the driving of
the air conditioner. In order to attain the above object, according to
a first aspect of the present invention, an air conditioner which is
provided with a refrigerant circuit conprising a capacity- variable type
conpressor,. a condenser, an expansion device and an evaporator, and in

whi ch the driving capacity of the conpPfessor is controlled on the basis of
a request load of the refrigerant circuit, includes at |east two kinds of

refriger &t inkHibditesh Feom chnsreasineg: iy r thei gecamd SoLeetion Heess.

different characteristics, a calculator for calculating the driving
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driving capacity of the compressor is kept_not to be reduced,
thereby preventing occurrence of abnormally high pressure in the
refrigerant.circuit.

In the air conditioner as described above, the second
pressure value is set to a value which is lower than the first
pressure value by an amount corresponding to 2% to 3% of the
first pressure value.

This rate (from 2% to 3%) is determined for the following
reason. If the reduction rate is less than 2%, even when the
pressure-increase inhibiting operation is carried oﬁt, the
refrigerant pressure in the refrigerant circuit would exceed the
first pressure value because a pressure detect detects the
pressure with a time delay. On the other hand, if the reduction
rate is more than 3%, the driving of the compressor is liable to
be restricted, and thus the driving capacity cannot be
effectively kept. In addition, from the viewpdint of pulsation
of the refrigerant in the refrigerant circuit, the rate (2% to
3%) is preferable to achieve a comfortable air conditioning Withl
the air conditioner.

According to a second aspect of the present invention,'a

method for controlling an air conditioner which is provided with



signal of the calculator, and first correction neans for correcting the
driving capacity signal so as to reduce the driving capacity when the

refrigerant pressure in the refrigerant

val ue.

According to the first aspect of the present invention, when

the refrigerant pressure in the refrigerant circuit is higher than the
first pressure value, the first correction neans

-5- corrects the driving capacity signal so that the driving capacity
reduced to be | ower than the present dritvi-ng capacity even when the

r equest

| oad i ndicates increase of the present driving capacity, and

i nstruct & t refdrdigeirag tunicti rcmidontcogiprtitlsd ndy | v ngapeaddoi-tvardfahliee type
conpressor. Accordingly, the abnormally high pressure can be prevented
f r om occgomprgsiser,h@ condegseant an expansion device and an evaporator,

and in which the driving capacity of the compressor is controlled
on the basis of a request load of the refrigerant circuit,
comprises the steps of circulating at least two kinds of
refrigerant having different characteristics in the refrigerant
circuit, calculating the driving capacity of the éompressor in
accordance with the request load of the refrigerant circuit to
output a driving capacity signal representing the driving
capacity; controlling the driving capacity of the compressor so
as to obtain the driving capacity corresponding to the driving
capacity signal, and correcting the driving capacity signal so
as to reduce the driving capacity.when the refrigerant pressure
in the refrigerant circuit exceeds a first'pressﬁre value.

The controllmethod as described above may further comprise
the step of correcting the driving capacity signal so as to
inhibit the driving capacity from further increasing when the
refrigerant pressure in the refrigerant circuit exceeds a second
pressure value which is lower than the first pressure value.

According to the control method as described above, in the
range from the first pressure value to the second pressure value,
the driving capacity of the compressor is inhibited from further
increasing, and at the same time the driving capacity of the
compressor 1is kept not to be reduced, thereby preventing

occurrence of abnormally high pressure in the refrigerant

circuit exceeds a first pressure

i's



rcuit without stopping the driving of the conpressor by a sinple
construction, whereby reduction of the driving capacity due to
interruption of the driving of the conpressor can be prevented. Even mhen
m xture refrigerant is particularly used as refrigerant, a conventional
pressure-proof refrigerant circuit 1s usable. The air conditioner as
descri bed above nmay be further provided with second correction neans for
correcting the driving capacity signal so as to inhibit the driving
capacity from further increasing whemr the refrigerant pressure in the
refrigerant circuit exceeds a second pressure value which is |ower than
the firstcigcadsure val ue. According to the air conditioner as
descri bed above, when the refrroerant pressure of the refrigerant circuit
is higher than the fir &gl KA A ARaditlaye | s driven at a
driving capacrty which is Iomer than the present drrvrng .capacity.
addi ti on, V\/nelll: ighe ¥ et i &r%ﬁsﬁﬁ%%‘(ﬁ eViaWt §ROWigE: | 3fbr kT é’lqn(ﬁhttloé‘;@é'eeds
t he second ssur vaIue d?j IS fQWS{ than the first pressure val ue,
t he preséﬁt 5 3 ment o e present invention

Fig. 2 1is a refrigerant circuit diagram of the air
conditioner shown in Fig. 1;

Fig. 3 is a control circuit diagram of the air conditioner
shown in Fig. 1;

Fig. 4 is a block diagram_showing a main control operation
of an inverter compressor used in the air conditioner shown in
Fig. 1;

Fig. 5 is a flowchart showing a main driving control method
for the air conditioner shown in Fig. 1; and

Fig. 6 is a graph showing the relationship between the
detected pressure and the control of the driving rotational
number.

DETATLED DESCRTPTTON OF THE PREFERRED EMBODTIMENT

A preferred emboaiment according to the present invention
will be described hereunder with reference to the accompanying
drawings.

Fig. 1 is a perspective view showing a general domestic air
conditioner. This type of air conditioner comprises an user-side
unit A (indoor unit) disposed in a room, and a heat-source side
unit B (outdoor unit) disposed at the outside, and these indoor

and outdoor units A and B are connected to each other through a



1&- Is inhibited fromincreasing by the second correction nmeans. . :
ccordingly, in the range fromthe first pressure value to the second
pressure value, the driving capacity of the conpressor is inhibited from
further increasing, and at the sane tinme the driving capacity of the
conpressor is kept not to be reduced, thereby preventing occurrence of
abnormally high pressure in the refrigerant circuit. In the air
condi tioner as described above, the second pressure value is set to a
value which is lower than the first pré&ssure value by an anount
corresponding to 2%to 3% of the first pressure val ue. This rate
(from 20redrigeraatd®i®eni3®€d for the following reason. If the reduction

rate is less than 2% even when the
Fig. 2 1is a refrigerant circuit® diagram showing a

refrigeration cycle of the air conditioner shown in Fig. 1.
Reference numeral 1 represents an inverter type compressor
(capacity-variable type compressor) comprising a motor portion
and a compressor portion which ié driven by the motor portion.
The inverter type compressor is subjected to rotational number
control by an inverter switch as described later. A voltage
control method using a DC motor or a discharge amount control
method using a unload valve may be used as another capacity-
variable control manner for the compressor. As not shown, a
muffler is provided to suppress vibration/noise due to puléation
of refrigerant which is discharged from the inverter type
compressor (hereinafter merely referred to as "cbmpressor") 1.

Reference numeral 3 represents a four-way change-over valve

for switching a refrigerant flow direction under cooling/heating
operation, reference numeral 4 represents a heat exchanger at the
outdoor unit (outdoor heat exchanger), reference numeral 5
represents a capillary tube, reference numeral 6 represents a
.screen filter, reference numeral 7 represents a heat exchanger
at the indoor unit (indoor heat exchanger), reference numeral 8
represents a muffler, reference numeral 9 represents an
accunulator, and reference numeral 10 represents an

electromagnetic opening/closing valve.

Further, pressure sensors 2 which serve as pressure



6reésure-increase I nhibiting operation is carried out, the refrigerant

pressure in the refrigerant circuit would exceed the first pressure val ue

because a pressure detect detects the . pressure with a tinme delay. On the
other hand, if the reduction rate is nore than 3% the driving of the
conpressor is liable to be restricted, and thus the driving capacity
cannot be effectively kept. In addition, fromthe viewoint of pulsation
of the refrigerant in the refrigerant circuit, the rate (2%to 3% is
preferable to achieve a confortable atrl@onditioning with the air
condi tioner. According to a second asg;ct of the.present invention,
met hod f detesting | pegnan £0r detdictiinger thki chisehargsi dad wilrgulating
-7- arefrigerant circuit conprising a capacity-variable type .
pressure of the refrigerant and are used for cooling and heating
operation respectively, are provided at the discharge side of the
compressor 1. The pressure sensors 2 are used to detect
abnormally high pressure in the refrigerant circuit, and disposed
at the front and rear sides of the capillary tube respectively.
Each of the pressure sensors 2 is connected to a microcomputer
41 serving as a controller, and outputs a detection signal to the
microcomputer 41. Each pressure sensor 2 may be designed to
detect the refrigerant pressure at all times, or to detect the
refrigerant pressure every time it receives a detection
instruction which is output every predetermined time from the
microcomputer 41.

According to the refrigerant circuit thus cbnstructed, the
flow direction of the refrigerant which is discharged from the
compressor 1 1is selectively set to one of three modes
(directions) as indicated by a solid arrow (cooling operation),
a dotted arrow (heating operation) and a solid arrow with a
circle (defrosting operation) in accordance with the switching
position of the four-way change-over valve 3 and the open/close
state of the electromagnetic valve 10.

In the cooling operation, the outdoor heat exchanger 4 at
the heat-source side serves as a condenser while the indoor heat

exchanger 7 at the user side serves as an evaporator. On the

other hand, in the heating operation, the 'user—side heat

a



c%npressor, a condenser, an expansi on device and an evaporator, and in

whi ch the driving capacity of the conpressor is controlled on the basis of
a request load of the refrigerant circuit, conprises the steps of
circulating at |least two kinds of refrigerant having different
characteristics in the refrigerant circuit, calculating the driving
capacity of the conpressor in accordance with the request |oad of the
refrigerant circuit to output a driving capacity signal representing the
driving capacity, controlling the drrviihg-capacity of the conpressor so
as to obtain the driving capacity corresponding to the driving capacit

si gnal , axchangewtT MenvRs s 4 mpndgnedn Wwhii ihdthe dieals exchangrre 4 e
driving capacity when the refrigerant pressure in the refrigerant circuit
exceeds atH¢ rigatreaunee hlee. Serves FfeadoRVEFOrtONod Fag tdhedor i edti®ove

may further_ conprise the step of correcting the driving capacity signal so
as to i MRERASTIRE &M%ﬂ%%?&eﬂ@y thehearinEoReRa )n'gav\,ﬁéﬁ¥t fg the
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heat-source side so that the temperature of the heat exchanger
4 at the heat-source side is increased to thereby defrost the
heat exchanger 4.

When the defrosting operation is not sufficiently performed
(particulafly when the outside air temperature is excessively
low), the defrosting operation is forcedly performed by an
inverted cycle defrosting operation (flow as indicated by a solid
arrow)i

Fig. 3 is a diagram showing a control circﬁit for the air
conditioner. The left side with respect to the one-dotted chain
line at the center of Fig. 3 shows a control circuit of the
indoor unit A, and the right side shows a controlicircuit of the
outdoor unit B. Both the control circuits are connected to each
other through a capacity line and a control signal line 200.

In the indoor unit A are prbvided a capacity supply circuit
12 for a motor, a capacity supply circuit 13 for control, a motor
driving circuit 15, a switch board 17, a reception circuit 18a,
a display board 18 and a flap motor 19.

A rectifying circuit 11 serves to rectify an alternating

voltage of 100V which is supplied from a plug 10a. The motor



{he’driving capacity of the conpressor is inhibited fromfurther

increasing, and at the sane tinme the driving capacity of the conpressor is
kept not to be reduced, thereby preventing occurrence of abnormally high

pressure in the refrigerant
circuit. : BRI EF DESCRTPTTON OF THE DRAWINGS

- 8-
Fig. 1is

a perspective view show ng an air conditioner according to an enbodi nent

of the present invention; Fig. 2 is arefrigerant circuit diagram of
the air conditioner shown in Fig. 1;- 12 - Fig. 3 is a control circuit
di agram of the air conditioner shown in Fig. 1; Fig. 4 is a block

di agr am SRBAEAEYasuBPAY coht bl t oberadiwsits a DC voltage supplied to a DC

fan motor 16 so as to be equal to 10 to 36V. The DC fan motor 16
serves to blow out into a room the air which has been air-
conditioned in accordance with a signal transmitted from the
microcomputer 14.

The .control capacity supply circuit 13 generates a DC
voltage of 5V to be supplied to the microcomputer 14. In response
to the signal from the microcomputer 14, the motor driving
circuit 15 controls a capacity supply timing at which the
capacity (current) is supplied to the winding of a stator on the
basis of rotational numberal position information of the DC fan
motor 16.

The switch board 17 is fixed to an operation panel of the
unit A at the user side, and it is provided with an on/off
switch, a test driving switch, etc. The reception circuit 18a
receives a remote control signal (for example, on/off signal,
cooling/heating switching signal, a room temperature setting
signal, etc.) from a wireless remote controller 80. The display
board 18 displays the driving status of the air conditioner. The
flap motor 19 functions to move the flap for changing the blow-
out direction of the cooled/heated air.

"The control circuit of the indoor unit A includes a room
témperature sensor 20 for detecting the room temperature, a heat
exchanger temperature sensor 21 for detecting the temperature of

the heat exchanger at the user side, and a humidity sensor 22 for



3f$an i nverter conpressor used in the air conditioner shown in- Fig. 1;
lg. 5is a flowhart showwng a main driving control nmethod for the air

conditioner.shown in Fig. 1; and Fig. 6 is a graph showi ng the
rel ati onship between the detected pressure and the control of the driving
rotational nunber. DETAI LED DESCRI PTI ON OF THE PREFFRRED
EVBODI MENT A preferred enbodi nent according to the present invention
w || be described hereunder with reference to the acconpanying draw ngs.
Fig. 1 is a perspective view showi ng a general donestic air conditioner.
This type of air conditioner conprises an user-side wunit A (indoor unit)
di sposeddeftegtinemthendinddent hamidd¢ysi déhe udeteBtédutvddaresunivhj chli apesed
at the outside, and these indoor and outdoor units A and B are connect ed
to each @ekeectedr dyyhthese sensors are subjected to analog-to-digital
conversion, and then input to the microcomputer 14.

The control signal from the microcomputer 14 is transmitted
through a serial circuit 23 and a terminal board T3 to the unit
B at the heat source side (outdoor unit). A TRIAC (triode AC
switch) 26 and a heater relay 27 are controlled through a driver
24 by the microcomputer 14 to stepwise adjust the capacity to be
supplied to a re-heating heater 25 which is used for dry
operation.

Reference numeral 30 represents an external ROM for storing
the specific data representing the type and characteristics of
the air conditioner. These specific data are taken out from the
external ROM 30 just after the capacity switch is turned on and
the operation is stopped. When the capacity switch is turned on,
neither any command is input from the wireless remote controller
nor the detection of the status of the ON/OFF switch or the test
driving switch (the operation thereof will be deséribed later)
is performed unless the take-out of the specific data from thé
external ROM 30 is completed.

Next, the control circuit of the heat-source side (outdoor)
unit B will be described.

In the heat-source side unit B, terminal boards T'1, T'2 and

T'3 are connected to the terminal boards Tl, T2 and T3 disposed

at the user-side unit A, respectively. Reference numeral 31



-

-ﬁi- refrigerant pipe 300. Fig. 2 is arefrigerant circuit diagram
showing a refrigeration cycle of the air conditioner shown in Fig. 1.

Ref erence nuneral 1 represents an inverter type conpressor
(capacity-variable type conpressor) conprising a notor portion and a
conpressor portion which is driven by the notor portion. The inverter type
conpressor is subjected to rotational nunber control by an inverter switch
as described later. A voltage control nmethod using a DC notor or a

di scharge anmount control nethod using a4unl oad val ve may be used as

anot her capacity- variable control manner for the conpressor. As not

shown, a repriddearts s prapndisded twhistippresonddtadd and ndies et altei Hanl (hoseds on
of refrigerant which is discharged fromthe inverter type conpressor

(her ei naft'er ansk 81'Y def paredled,asefevrpressuméral. 32 repr&eértent argiser al
3 represents a four-way change-over valve for switching a refrigerant flow
di recti orf idicRdr. coefengnpaeamumgral 34 represents a reactor, reference

numeral 35 represents a voltage doubler rectifying circuit for
doubling an input voltage, and reference numeral 36 represents
a noise filter.

Reference numeral 39 represents a serial circuit for
converting the control signal supplied from the user-side unit
A through.the terminal board T'3, and the converted signal is
transmitted ta the microcomputer 41. Reference numeral 40
represents a current detector for detecting current which is
supplied to a load in a current transformer (CT) 33 of the heat-
source side unit B, and it serves to rectify the detected current
to a DC voltage and supply the DC voltage to thé microcomputer
41. Reference numeral 41 represents a microcomputer, reference
numeral 42 represents a switching capacity supply circuit for
generating an operating capacity for the microcomputer 41, and
reference numeral 38 represents a motor driver in which PWM
control is performed on the capacity to be supplied to a
compressor motor as described later on the basis of the control
signal from the microcomputer 41. The motor driver 38 constitutes
a so-called inverter unit comprising six capacity transistors
which are connecfed to one another in the form of a three-phase
bridge.

Reference numeral 43 represents a compressor motor for



o%eration, reference nuneral 4 represents a heat exchanger at the outdoor
unit (outdoor heat exchanger), reference nuneral .5 represents a capillary
tube, reference nuneral 6 represents a screen filter, reference nuneral 7
represents a heat exchanger at the indoor unit (indoor heat exchanger),
reference nuneral 8 represents a nuffler, reference nuneral 9 represents
an accunul ator, and ref erence nunmeral 10 represents an

el ectromagneti ¢ openi ng/ cl osi ng val ve. Further, pressure sensors 2
whi ch serve as pressure - 15 - - 10 -
detecting neans for detecting the discharge or circulating pressure of the
refri ger a1l eiRE arthascpmaresssyt i dg &fd KBsgt i hgfrbgeratien rexpbesi vang
are provided at the discharge side of the conpressor 1. The pressure
sensors XokereRcR pPyueredct44 represents a discharge-side temperature

sensor for detecting the temperature of the refrigerant at the
discharge side of the compressor. Reference numeral 45 represents
a fan motor whose rotational numberal number is controlled in
three stages (levels), and which serves to blow out the air to
the outdoor heat exchanger. The four-way change-over valve 3 and
the electromagnetic valve 10 function to switch the refrigerant
pass in the refrigeration cycle. In the heat-source side unit B,
an outside air temperature sensor 48 for detecting the outside
air temperature is disposed in the vicinity of the air intake
port, and an outdoor heat exchanger temperature sensor 49 for
detecting the temperature of the outdoor heat exchanger is also
disposed. In this embodiment, the pressuré sensor 2 for
detecting the refrigerant pressure is further disposed at the
discharge-side of the compressor 1 as described above. The
detection values which are obtained by the temperature sensors
48 and 49 and the pressure sensors 2 are subjected to the A/D
conversion and then input to the microcomputer 41.

Reference numeral 50 represents an external ROM hé?ing the
same function as the external ROM 30 of the user-side unit A. The
specific data of the heat-source side (outdoor) unit B contain
a first pressure value P1 which is used to determine a pressure-
increase inhibition zone when the driving rotational number of

the compressor is controlled as described later, and a second



&

?g%ornally hi gh pressure in the refrigerant circuit, and disposed at the
front and rear sides of the capillary tube respectively. Each of the
pressure sensors 2 is connected to a mcroconputer 41 serving as a
controller, and outputs a detection signal to the mcroconputer 41. Each
pressure sensor 2 may be designed to detect the refrigerant pressure at
all tinmes, or to detect the refrigerant pressure every tine it receives a
detection instruction which is output every predetermned tinme fromthe

m croconput er 41. According to thel®efrigerant circuit thus

constructed, the flow iregti n.,of _the refrigerant which is dischar%ed
from t hePTESRPFEsYBLUE FE ¥BIER: iFelpWest thgnofBeof ITfteRTREFUSe vallue.

arr ow (naBE, RRtebRrhoTO s Eta s 1881 £ HOLFAou B th P S ARt ee U nRLPESBERRG
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at the usgrabbde TREVPPe33ufB $420R PLOM an@ikthBonstitutes a rotational
number control means for controlling the motor driver 38 through
the microcomputer 41.

The symbol F in each of the control circuits of the heat-
source side unit B and the user-side unit A represents a fuse.

The microcomputer (control circuit) 14 (41) includes a ROM
in which programs are beforehand stored, a RAM in which reference
data are stored, and a CPU for executing the programs, these
elements being mounted on the same chip (for example, 87C196MC
(MCS-96 series) sold by Intel Corporation).

Next, the refrigerant will be described.

According to this embodiment, refrigerant which has high
pressure under operation is suitably usable, and both single
refrigerant and mixture refrigerant may be used. For example, R-
410A or R-410B may be used: R-410A is mixture refrigerant of two-
component system, and it is formed of R-32 of 50Wt% and R-125 of
S50Wt%. R-410A has a boiling point of -52.2°C and a dew point of -
52.2°C. R-410B is formed of R-32 of 45Wt% and R-125 of 55Wt%. i
a comparison test for both the above-described two-component

mixture refrigerant and conventional single refrigerant (i.e.,

HCFC-22) under the same condition, the discharge temperature of



gfher hand, in the heating operation, the user-side heat

exchanger 7 serves as a condenser while the heat exchanger 4 at the
heat - source side serves as an evaporator. Further, in the defrosting
operation (under the heating operation), a part of the high-tenperature
refrigerant which is discharged fromthe conpressor 1 is directly supplied
to the heat exchanger 4 at the heat-source side so that the tenperature of
t he heat exchanger 4 at the heat-source side is increased to thereby
defrost the heat exchanger 4. YhEN the defrosting operation is not
sufficiently perfornmed (particularly when the outside air tenperature is
excessi vdihe copryressihe Wasreduphgtopss a®l Onf o HFGCeR \ansk et for Ry

i'nverted cycle defrosting operation (flow as indicated by a solid
140A, and the condensation pressure was equal to 17.35 bar for

HCFC-22 and 27.30 bar for R-410A. Further, the . evaporation
pressure was equal to 6.79bar for HCFC-22 and 10.88bar for R-
410A. In short, the two-component mixture refrigerant has higher
temperature and higher pressure than the single refrigerant
(HCFC-22) as the whole refrigerant circuit.

On the other hand, when azeotropic mixture refriéerant of
R-410A and R-410B is used, the refrigerant composition varies
less because both the refrigerant components have the proximate
boiling points, and thus it is unnecessary to consider a
temperaturé glide problem due to the variation of the refrigerant
composition. Therefore, the control of the refrigerant under
operation can be easily performed.

Next, the operation of the air conditioner according to this
embodiment will be described.

In the cooling operation, as indicated by an arrow of solid
line of Fig. 2, the refrigerant discharged from the compressor
1 is circulated in the refrigerant circuit in the order of the
muffler 2, the four-way change-over valve 3, the heat exchanger
at the heat source side (outdoor heat exchanger) 4, the capillary
tube 5 serving as the expansion device, the screen filter 6, the
heat exchanger at the user side (indoor heat exchanger) 7, the
muffler 8, the four-way change-over valve 3 and the accumulator

9. The indoor heat exchanger 7 serves as an evaporator, and the



;fromb. Fig. 3 is a diagramshowing a control circuit for the air
conditioner. The left side with respect to the one-dotted chain |I|ine at
the center of Fig. 3 shows a control circuit of the indoor unit A and the
right side shows a control circuit of the outdoor unit B. Both the contro
circuits are connected to each other through a capacity line and a control
signal |ine 200. In the indoor unit A are provided a capacity supply
circuit 12 for a notor, a capacity supply circuit 13 for control, a notor
driving circuit 15, a smﬁtch board 17; &8reception circuit 18a, a display

board 18 and a flap notor A rectlfylng circuit 11 serves to
rectify &FeRsWi&fi ffe \T/'GFflrégéréﬂtl devreduerdi bysthel ¢2plillany atwbeds 10a.
The not or 12 - capacity supply

circuit 12 adﬂﬁb@geahﬁﬁﬁéﬁgt%@%réﬁbﬁﬂre%Ft%PQiQ§§ed by an arrow of broken

line of Fig. 2, the refrigerant discharged from the compressor
1 is circulated in the refrigerant circuit in the order of the
muffler 2, the four-way change-over valve 3, the muffler 8, the
user-side heat exchanger (indoor heat exchanger) 7, the screen
filter 6, the capillary tube 5, the heat-source side heat
exchanger (outdoor heat exchanger) 4, the four-way change-over
valve 3 and the accumulator 9. The outdoor heat exchanger 4
serves as an evaporator, and the pressure of the refrigerant is
reduced by the capillary tube 5.

According to this embodiment, R-410A or R-410B which is the
two-component mixture refrigerant as described above is used.
Therefore, as compared with the situation where the single
refrigerant is used, the refrigerant pressure in the refrigerant
pipe is high. On the other hand, the refrigerant circuit has an
upper limit in resistance to refrigerant pressure (i.e., has the
maximum permissible pressure value). Particularly when mixture
refrigerant is used in a refrigerant circuit Which is designed
to use single refrigerant, it is required to control the
refrigerant circuit so that the refrigerant pressure is prevented
from increasing to an abnormally high pressure (i.e., over the
maximum permissible pressure value).

In order to satisfy this requirement, according to this

embodiment, the pressure sensors 2 for detecting the refrigerant



fan notor 16 so as to be equal to 10 to 36V. The DC fan notor 16 serves to
bl ow out into a roomthe air which has been air- conditioned in accordance
with a signal transmtted fromthe mcroconputer 14. The control
capacity supply circuit 13 generates a DC voltage of 5V to be supplied to
the m croconputer 14. In response to the signal fromthe m croconputer 14,
the notor driving circuit 15 controls a capacity supply timng at which
the capacity (current) is supplied to the winding of a stator on the
basis of rotational nunberal position-ih®ormation of the DC fan notor 16.
The switch board 17 is fixed to an operation panel_ of the wunit A at the
user sid@rEHFALG &re BFBVPQS& wet hhanr ohy bgeranty ¢ircuht ¢ gdie djrli]\)’ilﬁtf of
switch, etc. The recegti%g circujt 18a receives .a renpte contqu si%%ﬂ
(for exarfPes COBRFSEFOS; (Rhe, d1EGhATES/ ABARPEEL S METT BRIt LT b dhe
tenperature setting .signal, %%frrnaWnaes emyt e cqntroller 60.
Tho. i SpISaPPRESSd 114 SretAyd Lotk O B oSt GO GPe, RS CEC SomiEeaRe:
The Tlag MRLOL1ThiENGld ¥e% 1% eTarG bB8skLER (R oSl INF NG dn Pl Weuit

is prevented from increasing to abnormally_high pressure.

The control of the driving of the compressor will be
hereunder described.

Fig.4 is a block diagram showing a main control portion of
the compressor.

A request load unit 101 receives a request load which is
calculated on the basis of the difference valve between a target
temperature set by a remote controller 60 and the present room
temperature and changed valve of this difference valve, or a
request load which is based on a quick cooling inétruction or the
like. A rotational number calculating unit (calculator) 103
calculates the driving rotational number of the compressor in
accordance with the request load.

Furthermore, upon receiving the pressure signal from the
pressure detectors 2, a zone processing unit (zoné processor) 105
specifies a pressure zone to which the detected pressure belongs,
and then outputs a correction command corresponding to the zone.
That is, the zone processor 105 detects a pressure zone to which
the present refrigerant pressure belongs. The pressure zone is

divided into three zones: a free zone A where the detected

pressure value P of the pressure detector 2 is lower than the



out direction of the cool ed/ heated air. The control circuit of the
Irndoor unit A includes a room tenperature sensor 20 for detecting the room
tenperature, a heat exchanger tenperature sensor 21 for detecting the
tenperature of the heat exchanger at the user side, and a hum dity sensor

22 for detecting the indoor humdity. The detected val ues
which are detected by these sensors are subjected to anal og-to-digital
conversion, and then input to the m croconputer 14. The control

signal fromthe mcroconputer 14 is t+&@mtted through a serial circuit
23 and a termnal board T3 to the unit B at the heat source side (outdoor
unit). AsTRPACL Knessitee A8 lusni(PsRR)26annither ¢ase cinh iy byi g zone Bowhene! ed
through a driver 24 by the mcroconputer 14 to stepw se adjust the
capaci t ythe pletected pressure value P is not less than the second
pressure value P2 and not more than the first pressure value Pl
(P2 < P < P1), and a drop zone where the detected pressure value
P is more than the first pressure value P1 (P>P1) as shown in
Fig. 6. On the basis of the detection result, the zone processor
105 outputs a correction signal corresponding to each zone to a
correction processor (correction processing means) 107.

The correction processor 107.corrects the driving rotational
number of the compressor which is calculated by the rotational
number calculator as described above, and then outputs a driving
signal to the motor of the compressor to drive the compressor
motor on the basis of the corrected rotational number. That is,
in the correction processor 107, the following control is
performed on the rotational number calculated by the rotational
number calculatbr 103.

If the detected pressure P Belongs to the free zone A (P <
P2), the correction processor 107 performs no correction on the
driving rotationallnumber from under unit A. Accordingly, the
compressor 1 is directly driven in accordance with the value
which is calculated on the basis of a request load transmitted
from the remote controller 60 or the like.

On the other hand, if the detected pressure P belongs to the

increase-inhibiting zone B (P2<P<Pl), the correction processor

107 inhibits such an instruction signal instructing the increase

¢



gﬁpplied to a re-heating heater 25 which is used for dry operation.

Ref erence nuneral 30 represents an external ROMfor storing the specific
data representing the type and characteristics of the air conditioner.
These specific data are taken out fromthe external ROM 30 just after the
capacity switch is turned on and the operation is stopped. Wen the
capacity switch is turned on, neither any command is input fromthe
wireless renote controller nor the detection of the status of the OV OFF
swtch or the test driving switch (the2bperation thereof will be described
later) is performed unless the take-out of the specific data fromthe

ext er nal oRovhsodrivéngpretational numpgr, te hHehedrmlugs cialonikatedd thye the

heat - sour ce si de goutdoor) unit Bwll be described. In the

heat - sour@dadigaainpumer cadiqidiatiyarkds T Thatr ps gnaver ghgpne acssauesdd t o
the termynal ,boards T1, T2 and T3 di sposed at the user-side unit A

respect i \ngyfuﬁE]'rlglfelﬁb(gm%t air-conditioning load is received, the

,cérrection processor 107 keeps the driving status (driving
rotational number) of the compressor to the present driving
status (driving rotational number), and it outputs to the driving
unit a driving signal for driving the compressor at a new driving
rotational number only when'it receives a request for reducing
the compressor capacity.

If the detected pressure P belongs to the drop zone C
(P>P1), the correction processor 107 invalidate the signal from
rotational number calculator 103, and outputs to the compressor
a driving signal for reducing the present driving rotational
number. The reduction rate of the driving rotational number in
the drop zone C is not limited to a specific value, however, it
is preferable to reduce the rotational number (if compressor
having the induction motor, the decreasing rate is 1Hz or 2Hz per
second. If compressor having the PC motor , the decreasing rate
is 100 or 200 rotational number per second.)

Here, the first pressure value P1 and the second pressure
value P2 will be described.

The first pressure value Pl is set to the maximum
permissible pressure value of the refrigerant circuit or a value
proximate to the value. For example, it is generally set to about

35kg/cm2for a domestic air conditioner using single refrigerant.
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represents a varistor which is connected to the term nal boards

T'1and T'2 in parallel, reference nuneral 32 represents a noise filter,
reference nuneral 34 represents a reactor, reference nuneral 35 represents
a vol tage doubler rectifying circuit for doubling an input voltage, and
reference nuneral 36 represents a noise filter, Ref erence nunera
represents a serial circuit for converting the control signal supplied
fromthe user-side unit A through the termnal board T'3, and the
converted signal is transmtted to the2mi eroconputer 41. Reference nuner

40 represents a current detector for detecting current which is

to a | oad’her seaanrd emegsures fwalmy KZChH)s 3 effertdbd yhemit tosauved us adhioh t
B, and-it serves to rectify the detected current to a DC voltage and
suppl y t Hes D®wer t fhant dhehd Inisstr eoepsuee value RBiebondd% ntoreB¥l of1 the
represents a mcroconputer, reference nuneral 42 represents a sw tching
capaci t y Byt ypeessure vedue Pl. For example when the first pressure

value P1 is set to about 35kg/cm?, the second pressure value P2
is set to 34kg/cm?.

The drop rate (2% to 3%) of the second pressure value P2
with respect to the first pressure value Pl is determined for the
following reason. If the drop rate is less thgn 2% (i.e, the
second pressure value P2 is reduced to a value lower than the
first pressure value Pl by an amount less than 2% of P1), the
refrigerant pressure immediately exceeds the first pressure value
due to a response delay or an error cauéed by pulsation. On the
other hand, if the drop rate is more than 3%, the recurrent
current from motor is inéreased, and thus the dfiving capacity
itself cannot be kept to a fixed stable value.

_Next, the control operation of the compressor 1 will be
described with reference to the flowchart of Fig. 5.

Upon start of the control operation in start step, the
outside air temperature is detected by the temperature sensor 44
in step S1. A detection signal representing the detected value
is output to the microcomputer 41, and the process goes to step
§2. In step S2, a desired driving compressor capacity
(compressor rotational number) is calculated on the basis of a
room-temperature set value (target temperature) set by the remote

controller 60 and status signals from the various sensors, and

39
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supplied



nerating an operating capacity for the m croconputer 41, and reference
nunmeral 38 represents a notor driver in which PW control is performed on
the capacity to be supplied to a conpressor notor as described later on
the basis of the control signal fromthe mcroconputer 41. The notor
driver 38 constitutes a so-called inverter unit conprising six capacity
transistors which are connected to one another in the formof a
t hr ee- phase bri dge. Ref erence nuneral 43 represents a conpressor
not or for - 15 - driving the

conpressor 1 of the refrigeration cycre?3aﬁd reference numeral 44

 obresent oy el geaal dFod ensr g cygsonoor Tor detecting the

Reference nunefgl q4apr 8P4 €S@RES present pressure P (discharge pressure
value) of the refrigerant circuit is detected by the pressure
seﬁsors 2, and then the process goes to step S4.

In step S4, the detected value is compared with the first
pressure value Pl. If the detected value P is higher than the
first pressure value P1, the detected pressure value P is judged
to belong to the drop zone C shown in Fig. 8, and the process
goes to step S5 to output an instruction signal for driving the
motor of the compressor at a driving rotational number which is
lower than the present driving rotational number. On the other
hand, if the detected value P is not more than the first pressure
value P1l, the process goes to step S6 to compare the detected
value P with the second pressure value P2Z.

In step S6, if the detected value P is not less than the
second pressure value P2, the detected pressure value is judged
to belong to the increase-inhibiting zone B shown in Fig. 6, and
thus the process goes to step S7. If the roation set value
corresponding to a.new request load is higher than the present
driving rotational number, the rotational number set value is
corrected so as to keep the present driving rotational number.
On the other hand, if the new request load causes the present
driving rotational number, the controller directly outputs an
instruction signal representing the driving rotational number

corresponding to the request load to the compressor motor. In



a’ﬁan not or whose rotational nunberal nunber is controlled in three stages
(l evel s), and which serves to blow out the air to the outdoor heat
exchanger. The four-way change-over valve 3 and the el ectronagnetic valve
10 function to switch the refrigerant pass in the refrigeration cycle. In
the heat-source side unit B, an outside air tenperature sensor 48 for
detecting the outside air tenperature is disposed in the vicinity of the
air intake port, and an outdoor heat exchanger tenperature sensor 49 for
detecting the tenperature of the outdeog4heat exchanger is also disposed.
In this enbodi ment, the pressure sensor -2 for detecting the refrigerant
pressur e Stepf UST heithgi spokeinat rotetidnedharymb et defofthichecennpessenr ik as
descri bed above. The detection values which are obtained by the

t enper at et eFBHIGSE inygogsd dey adrien of prhes st cf@k oed ue direms (e dosm t o
the A/D conversion and then input to the m croconputer 41. Ref er ence

numer al FEIPESAEAE R SeRFOEX 12 Ad dbe Ketesdathyaldenmet (Hhe iontsddle lgdr
external ,ROM 30 ,of the user-side unit A The specific data of the

heat-souﬁ@@mﬁqﬁ§WQﬁndoor) unit B contain a first pressure value Pl which:
IS Used to de&%r@&g&&%%gg@g&rgélue P is less than the second pressure

value P2, the detected pressure value P is judged to belong to
the free zone A shown in Fig. 6, the.compressor motor 43 is
driven by directly using the rotational number signal which is
calculated 1in accordance with the request load with no
restriction by the rotational number calculator. |

As described above, the driving rotational number is
controlled in accordance with the detected value of the pressure
of the refrigerant circuit so that the pressure is inhibited from
further increasing or 1is forcedly reduced; whereby the
refrigerant pressure can be prevenfed from increasing abnormally
while preventing the reduction of the capacity in the
éooling/heating operation. Furthermore, the mixture refrigerant
is used in a refrigerant circuit which is designed to use single
refrigerant, the manufacturing cost can be reduced. .

The present invention is not limited to the above-described
embodiment, and various modifications may be made without
departing from the subject matter of the present invention.

For example, in the above description, the cooling operation
1s typically applied to the embodiment. However, the same effect

can be obtained in the heating operation.



| ficrease inhibition zone when the driving rotational nunber of the
conpressor is controlled as described |ater, and a second

- 16 - pressure value P2 which is lower than the first pressure val ue.
The external ROM50 is also stored with a predeterm ned pressure- drop
rate at which the pressure value of the refrigerant is reduced in a
pressure-drop zone where the refrigerant pressure is above the pressure
value P1, and it constitutes a rotational nunber control neans for
controlling the notor driver 38 through,.the m croconmputer 41. The
synbol F in each of the control circuit$ of the heat- source side unit B

and t he user- r |
(control C|rcﬁP%$ 14%Rf% |néf%§n% éﬁE%ngaucs}Fn ;Q€en¥gn§ﬁggg¥%§fore fand
stored, g RAMnbR WAWGR ket @NGPecific value. For example, plural drop

zones may be set, and the reduction rate of the rotational number
may be varied in accordance with each of the zones.

Still furthermore, the number ahd the disposing position of
the pressure sensors are not limited to the above embodiments.
Any number and any position may be adoptéd for the pressure
sensors Iinsofar as the same effect as described above is
obtained.

According to the present invention, in the case where the
refrigerant pressure of the refrigerant circuit is higher than
the first pressure value, the capacity signal to be output to the
compressor is corrected so that the driving capacity is lower
than the present driving capacity even when the request load
requires the capacity to further increase, and the compressor is
driven in the basis of the corrected capacity signal. Therefore,
the occurrence of abnormally high pressure in the refrigerant
circuit can be prevented. In addition, the driving of the
compressor is not interrupted, so that the reduction in the
driving capacity can be prevented. Particularly when the mixture
refrigerant is used, the cooling/heating operation can be
efficiently performed without increasing the maximum permissible
pressure value of the conventional refrigerant circuit.

Furthermore, according to the present invention, the second

pressure value which is lower than the first pressure value is



dgia are stored, and a CPU for executing the prograns, these elenents
bei ng nounted on the sane chip (for exanple, 87Cl96MC (MCS-96 series) sold
by Intel Corporation). Next, the refrigerant will be descri bed.
According to this enbodinment, refrigerant which has high pressure under
operation is suitably usable, and both single refrigerant and m xture
refrigerant nmay be used. For exanple, R 410A or R-410B nay be used.
R-410A is m xture refrigerant of two- conmponent system and it is forned
of R 32 of 50N % and R-125 of 50W % -R2416A has a boiling point of -52.2 C
and a dew point of - 52.2[err]C. R 410B is forned of R 32 of 45W % and

R- 125 of 59 vgnfemhen gthenpiessunet esalyer ofottthe heefpbgerapscGigemit

t wo- conponent _m xture refrigerant and conventional single refrigerant
(i.e., HEeeds Hder sEROhPreSfing oValile ditdehasgendhp&oatipced ism

processor inhibits the present capacity from further increasing.
Accordingly, in the range from the first pressure value to the
second pressure value, the driving capacity of the compressor is
inhibited from further increasing, and also it is not reduced.
Therefore, the refrigerant pressure in the refrigerant circuit
can be prevented from increasing to an abnormally high wvalue.
Particularly, the present invention can effectively used for such
a case where the pressure increases rapidly.

Still furthermore, according to the present invention, the
second pressure value is set to a value which is lower than the
first pressure value by an amount of 2% to 3% of the first
pressure value. Therefore, the driving opefation of the
compressor can be efficiently performed without interrupting the
driving capacity of the air conditioner and with keeping a stable

driving status.



?fIY - the conpressor was equal to 66.0[err]C for HCFC-22 and 73.6[err]C
or R~ 140A,_and the condensation pressure was equal to 17.35 bar for

HCFC- 22 and i7f§5\53r~FeL\R;4;g§. Further, the evaporation pressure was
equal to 6.79b C-22 and 10.86bar for R 410A. In short, the
t wo- conponent mmﬁ”/ﬂf; /IW nt has higher tenperature and higher

pressure than the i ﬂ erant (HCFC-22) as the whole refrigerant

circuit. On the othef hand, when azeotropic mixture refrigerant of
R-410A and R-410B is used, the refrigerdht-conposition varies |ess because

both the refrigerant conponents have the proximate boiling points, and

thus it is unnecessary to consi@5$1al5+@hgéMEPul§ glide problemdue to the

variation of the refrigerant —conposition. Therefore, the control. of tq?

refrigerant udder ASp@f&tPORALLHOBEr ¢l ifePromhdgd with a gghr lgqran

oPer a1 90 Feut1® Akl O AR S Geddy 0F »
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the driving capacity of said compressor is controlled on the
basis of an airconditioning load, including:

at least two kinds of refrigerant which are circulated
in said refrigerant circuit and have different characteristics;

a calculator for calculating the driving capacity of
said compressor in accordance with the requested power to said
refrigerant circuit and outputting a signal representing the
driving capacity;

a driving unit for changing the driving capacity of
said compressor so as to obtain the driving capacity responsing
to the signal of said calculator; and

first correction means for correcting the signal so as
to reduce the driving capacity when the refrigerant pressure in
said refrigerant circuit excéeds a first pressure value.

2. The air conditioner as claimed in claim 1, further
including second correction means for correcting the signél so
as to inhibit the driving capacity from further increasing when
the refrigerant pressure in said refrigerant circuit exceeds a
second pressure value which is lower than the first pressure
value.

3. The air conditioner as claimed in claim 2, wherein the
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nmuf fl er 2, the four-way change-over valve 3, the heat exchanger at the
heat source side (outdoor heat exchanger) 4, the capillary tube 5 serving
as the expansion device,—the—screen filter 6, the heat exchanger at the

user side (indoor heat the nmuf fl er 8, the four-way
change- over val gﬂm “B%ﬂiamiml ato 9. The indoor heat exchanger 7
serves as an ev
18 - pressure of" the refrlgerant is reduced by the capillary tube 5.

In the heating operation, as indicateddyy an arrow of broken |line of Fig.

2, the refrigerant discharged fromthe conpressor 1 is circulated in the

refrigergdéokd Nsriésshfe t P£1@6 de§ Qéttﬁg ahiherwiichhesf PoFe@Yha %
change-over valve 3, the nuffler 8, the user-side heat exchanger ?ln oor

heat exchirgerprdsstPé $a18enbyf aht @molintt RO GANPIMIdhd URE D% tde3% of
heat - sour ce si de heat
the first pressure value.

4. The air conditioner as claimed in claim 1, wherein
said first correction means corrects the driving capacity signal
so as to reduce the .present driving rotational number by a range
from 1Hz to 2Hz when the refrigerant pressure in said refrigerant
circuit exceeds the first pressure value.

5. A method for controlling an air conditioner which is
provided with a refrigerant circuit comprising a capacity-
variable type compressor, a condenser, an expansion device and
an evaporator, and in which the driving capacity of said
compressor is controlled on the basis of a load requested by the
refrigerant circuit, comprising the steps of:

circulating at least two kinds of refrigerant having
different characteristics in said refrigerant circuit;

calculating the driving capacity of said compressor in
accordance with the requested 1load tb output a signal
representing the driving capacity;

changing the dr1v1ng capa01ty of said compressor so as
to obtain the driving capacity corresponding to the driving
capacity signal; and

correcting the signal so as to reduce the driving
capacity when the refrigerant pressure in said refrigerant

circuit exceeds a first pressure value.
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changer (outdoor heat exchanger) 4, the four-way change-over valve 3 and
the accumul at or—9—The out door heat exchanger 4 serves as an evaporator,
and the pressure is reduced by the capillary tube 5.
According to thl [m“wm"u Wﬂ“‘mA or R 410B which is the two-conponent
m xture refrigeranmt as Hestribed above is used. Therefore, as conpared
with the situation where the single refrigerant is used, the refrigerant
pressure in the refrigerant pipe is high. On the other hand, the
refrigerant circuit has an upper lintrt2Pn-resistance to refrigerant
pressure (i.e., has the maxinum perm ssible pressure value). Particularly
when nixture S-ef rThe Mthed medciaimed eini ggaam 4¢i fugthewhicomprdsing
designed _.to use si gIe refreﬁgéant it is required to control the

refriger d¢ FTeR)i P sd’qr}’reﬁc‘i rE*‘Fl rlé’r?{ngbr%%%%ﬁf’%tYssﬁg&")‘ént% agr i
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pressure value which is lower than the firet pressure value.
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- 19 - "pressure are provided to the refrigerant circuit. The driving of
the conpressor (the discharge anount of the refrigerant fromthe
conpressor) is controlled on the basis of the detected pressure value so
that the refrigerant pressure in the refrigerant circuit 1is prevented from

i ncreasing to abnormally high pressure. The control of the driving of
the conpressor will be hereunder descri bed. Fig.4 is a block diagram
showing a main control portion of the conpressor. A request | oad

unit 101 receives a request |oad which g _calculated on the basis of the
di fference val ve between a target tenperature set by a renote controller
60 and the present room teQperg hapgetdodgREge of this difference
valve, or a request load which is on a quick cooling instruction or

t he An air conditioner including at 1least two kinds of

refrigerant which are circulated in a refrigerant circuit and
have different characteristics, a calculator for calculating the
driving capacity of a compressor in accordance with a request
load of the refrigerant circuit and outputting a driving capacity
signal representing the driving capacity, a driving unit for
controlling the driving capacity of the compressor so as to
obtain the driving capacity corresponding to the driving capacity
signal of the calculator, and correcting means for correcting the
driving capacity signal so as to reduce the driving capacity when
the refrigerant pressure in the refrigerant circuit exceeds a

first pressure value.

[

eet Has Been Replaced

T

THIS SHEET HAS BEEN
REPLACED




fike. A rotational nunber calculating unit (calculator) 103 calculates the
driving rotational nunber of the conpressor in accordance with the request
| oad. Furt hernore, upon receiving the pressure signal fromthe
pressure detectors 2, a zone processing unit (zone processor) 105
specifies a pressure zone to which the detected pressure belongs, and then
outputs a correction command corr@gboﬁding to the zone. That is, the zone
processor 105 detects a pressure zone to which the present refrigerant
pressure bel ongs. The pressure zone is divided into three zones: a free
zone A where the detected pressure value P of the pressure detector 2 is
| ower than the : - 20 - second
pressure val ue (P<P2), an increase-inhibiting zone B where the detected
pressure value P is not Iegﬁ than the second

T
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g’gssure value P2 and not nore than the first pressure value P1 (P2 [err]
[err] P1), and a drop zone where the detected pressure value P is nore
than the first pressure value P1 (P>P1) as shown in Fig. 6. On the basis
of the detection result, the zone processor 105 outputs a correction
signal corresponding to each zone to a_correction processor (correction
processi ng neans) 107. The cor rg€idn processor 107 corrects the
driving rotational nunber of the conpressor which is calculated by the
rotational nunber calcul ator as descri bed above, and then outputs a
driving signal to the notor of the conpressor to drive the conpressor
‘nmotor on the basis of the corrected rotational nunber. That is, in the
correction processq —the foll owiQg control is perfornmed on the
rotational nunber  ¢ntcrocen € tational nunber cal cul ator 103.

I f the detectled pregssure P k%hgs to the free zone A (P < P2), the
correction prjocess rforms no correction on the driving rotational
nunber from under unit [

in accordancg with the

dingly, the conpressor 1 is directly driven
| oad transmtfted fromthe renote cgptroller 60 or the like.

ich is calculated on the basis of a request

EC
7
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On fhe other hand, if the detected pressure P belongs to the

IFncrease-inhibiting zone B (P2[err]P[err]Pl),
i nhibits such an instruction signal
of the driving rotational
nunmber

_21_
rotational

cal cul at or

IS,

rot ati onal

even when a
t he

the correction processor
i nstructing the increase
nunber to the values cal cul ated by the
103. That
I ncreasing the air-conditioning load is received,
107 keeps the driving status (driving

request for
correction pr

107

further
ocessor

nunber) of the conpressor

to the present driving status (driving rotational nunber), and it outputs
to the driving wunit a driving signal for driving t c ressor at a new
driving rotational nunber only ' | a est for reducing
t he conpressor capacity. — T the detegﬁed presfiire P belongs to the
drop zone C 0 e
: g | @
® s
g S &
N = '
0 <THe '
< “ g g
Y
%! z O ng
55 |
—| [EE|[E
ARk n
5l / S 0
[ | o H
% \ Utﬂ: %
g L IS ERE | "
[+ Yo H 00D N Q
3] < 0 0fA \p] Q
E« M > am a
¥ — 8
Q %)
! & —B ™
Z 5 N
,E:—- ¥ & &5
%) ~— [SH=) =~
. 10 o)) I |5 6"
& M e
" S HEE
: o=l ==l N
) ) '—\\X--- :
9] = No @ =~
$B] S RNE | HED [y
& X E o lgLe
=3 E 2 NN f
3 i J [+ ™ \U
/ = & 1, =
' 3 . Ma &
Q [+4 E+
Q _ g a
ool | 8 : 5 t X
o/ |2 m—re 12 SR <
2 B % B e = .
3 |al| oL |l EEE. NEE N 2
o [+ 3| ; =)
gi{lo>]. ISR — \ N
H B H MM o
NG| 25 - N §
~ =
9@5\_1 —— S—i:-1 H
= §¢ =g |3 .
LAy
This Sheet Has Been Replaced 1 8 ] <.E‘—
= 0

THIS SHEET HAS BEEN
" REPLACED

I

i




(Q;Pl), the correction processor 107 invalidate the signal from rotational
nunber cal cul ator 103, and outputs to the conpressor a driving signal for
reduci ng the present driving rotational nunber. The reduction rate of the
driving rotational nunber in the drop zone Cis not limted to a specific
val ue, however, it 1is preferable to f%du e the rotational nunber (if
conpressor having the induction notor, 'the decreasing rate is 1Hz or 2Hz
per second. If conpressor having the PC notor , the decreasing rate is
100 or 200 rotational nunber per second.) Here, the first pressure
value P1 and the second pressure value P2 will be descri bed. The
first pressure value Pl is set to the nmaxi mum perm ssible pressure val ue
of the refrigerant circuit or a value 'proximate to the value. For exanple,
it is generally set to about 35kg/cnR for a donestic air conditioner using
single refrigerant.

101 103 107 43

/ { /
REQUEST ROTATIONA. CORRECTION COMPRESSOR
O _.gngCB:tEIEATO ) PROCESSOR gy "7OR

T

ZONE 105
PROCESSOR

f

PRESSURE | 2
DETECTOR

R
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-__’22 - The second pressure value P2 is preferably set to a value which is
llower than the first pressure value P1 by 2%to 3%of the first pressure - -
val ue P1. For exanple when the first pressure value Pl is set to about
35kg/cnferr], the second pressure ved.ue P2 is set to 34kg/cnk. The
drop rate (2% to 3% of the second pressure value P2 wth respect to the
first pressure value P1 is determned for the followng reason. If the
drop rate is less than 2% (i.e, the second pressure value P2 is reduced to
a value lower than the first pressure valte ar~anount | ess than 2%
of Pl), the refrigerant pressure inmedi . he first pressure
value due to a response delay or an erro i pul sation. On the
other hand, if the drop rate is nore-than 3% t e recurrent current from
notor is |ncreased and thus the -drivi ng—capac f cannot be kept to
a fixed stable val ue. Next, the cg 6 ;)B1the conpressor 1
will be described with reference to thé ¥RoWRFERMEGE F g. 5.

l

DETECTING LOAD | S S2

(DETERMINE DESIRED
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PRESSURE P
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ROTATIONAL
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gg;n start of the control operation in start step, the outside air
tenperature is detected by the tenperature sensor 44 in step S1. A
detection signal representing the detected value is output to the

m croconputer 41, and the process goes to step S2. In step S2, a
desired driving conpressor capacity (conpressor rotational nunber) is
cal cul ated on the basis of a roomtenperature set value (target
tenperature) set by the renote contF&¥l ér 60 and status signals fromthe

vari ous sensors, and - 23 - then
the process goes to step S3. In step S3, the present pressure P
(di scharge pressure value) of the refrigerant circuit is detected by the
pressure sensors 2, and then the process goes to step $4. In step
S4, the detected value is conpared with the first .

A

DETECTED PRESSURE _
P, HZ DROP ZONE C FIRST PRESSURE VALUE

INCREASE-INHIBITING ZONE B
PZ Hz N ON SECOND PRESSURE VALUE

FREE ZONE A

DRIVING FREQUENCY
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REFEAGEMENF'SHEHERT

S

pressure value P1. If the detected value P is higher than efefeid
presstre value P1, the detected pressure value P is judge .oogglﬁng,gﬁ
t he drop zone C shown in Fig. 6, and the process goes to [stEp 10 & p
an instruction signal for driving the mM@tor of the conprdgss ~Br=chf—ir4
rotational nunmber which is [|ower than the present driving rotational
nunber. On the other hand, if the detected value P is not ttramr—tive
- first preAfRICONDITIONERHAVING REPRIGERANT PRESSURE [CHSTROL MERNS AND®RIVING
detected value P with the secOONTROESMETHODETHERBROR In step S6, if
the detected value P is not |less than the second pressure value P2, the
detected pressure val ue is,hpudgedr he B0 <9 ddip Ncrease-inhi biting
zone B shown in Fig. 6, and € process goes to step S7. If the

roation set vgj ue i COrd@sPORiAG t 0 R DS h8AUSEL | 026¢t1 Stibuhginhan,the

present driving rotational nunber, the rotational nunber set value is

correct ezdeﬁoi%aécatrpc k@ePchh8rB @3 IHTed NP ' 8t #elrPARle A& i r ek t88q
ot her hand, it the new request | oad causes the present driving rotational

nunber, Hdwfe GAFtfedenY chiar@@iter IGHiINE S sdkallctlaitest Fepr shUbalateREeeRAt i Ng
the driving rotational nunber corresponding to the request load to the

conpressd¥iviri®rcapacity of a compressor in accordance with a request

l9ad of the refrigerant circuit and outputting a driving capacity
signal representing the driving capacity, a driving unit for
controlling the driving capacity of the compressor so as to
obtain the driving capacity connespohding to the driving capacity
signal of the calculator, and correcting means for correcting the
driving capacity signal so as to reduce the driving capacity when
the refrigerant pressure in the refrigerant circuit exceeds a

first pressure value.

no figure suggested
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- 24 - step S7, the driving rotational number of the GONPF-556F

deterrrined in consideration of the detected val ue from
tenperature sensor 20 and the detected val ue of the oul
t enper at ur e. If the detected value Pis less tha
value P2, the detected pressure value P ils judged to b
zone A shown in Fig. 6, the conpressor notor 43 is dr
using the rotational nunber signal which is calculate

{REPLAGEMENT SHEET
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oy feomicem

the request load with no restriction by the rotationa

As descri bed above, the driving rotational nunber is controlled in

accordance with the detected value of the pressure of
circuit so that the pressure is inhibited from

FIG. 1

2>

the refrigerant
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furiher increasing or .is forcedly reduced, mhefeby'the

refrigerant

pressure can be prevented fromincreasing abnormally while preventing the

reductjion of the capacity in the
the mxture refrigerant is used in a refrigerant cir
to use single refrigerant, the manufactring cost ca
present invention is not
various nodifications may be made w t hout
matter of the present invention.

description, the cooling operation

departing
For exanpl e,

cool i ng/ heati ng opera

limted to the above-descri b¢d

r

i n{the above
is typically appl ted to the enbodlnént.
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m t he subj ec

F

ned
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However, the same effect
25 - Furt her nore,

FIG. 2

MICROCOMPUYTER
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can be obtained in the heating operation.
the pressure reduction rate in the drop zone
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Cis not limted to a specific value. For exanple, plural_drop zones may

d -

be set, and the reduction rate of the rotational nunbe E LA &,
accordance with each of the zones. Still further mﬁiEi E\f‘ @EME =la
t he di sposing position of the pressure sensors are nof fimted to the
above embodi nents. Any nunber and any position may bej afloBtéedi&%i99he
pressure sensors insofar as the sane effect as descripell.abgve is
obt ai ned. According to the present invention, inf the case where thg
refrigerant pressure of the refrigerant circuit is high.en than the firs]t
pressure val ue, the capacity signal to be output t hem conpressor is
corrected so that the driving canpati-t-y—i-s—ggp t e present driving
capacity even when the request ljpad requi t he acity to further
i ncrease,” and the conpressa@s is | driven i NNt he b4si g off the corrected
capacity signal. Therefore, gccurrence of ahrgpEmal Ly®hi gh pressure in
the refrigerant circuit can prieveriied.] I n addig Eon, trﬁe driving of the
conpressor is not interrupted,| sjo it bat|% he reductifeR—HA the driving
capacity can be prevent ed. @articul S TR &ke?t he m xt fire
' O X
Q z 0 (8 3%
g 5 =
Ol
=| 5E|[E
o |ST (%) 0
AW 8= © «
(o] X O '9) &
[N B o =
z = g
4 o) O N o
3] < 73] M ]
= ) & g
3 - 3
M
] I s 22

CURREN
DETECT
/
40
31 \_%

« w
2 S S
o HEIE «
-(D ~— NO- . "_"":
sl 2 QA ANSE @Stﬁ{a
hand 2T} [25] &
5|2 ¢ c2 1N | 19w LE”
= o & Z N
3] £ | \T
1 : - (g 3
() -
O __r' - o
S — & 5 T]
5o/ [2 = 1z .L}qu
3 8= 5 . ool 2
8 x| . A EFEINEE N 2
[ &) mE _TO-O—B—S-:_ \ N o
3] g>. O 2
- “ M M 0
B %gl -~ N 3
r~ 2z
§i4z£)ss” —— S— -1 g
::‘ g
© L = }'\:
-— Q)
23]
©
>
O
<2

MOTOR POWER
SUPPLY CKT.
10a
F
meAVes
AC



ref}igerant is used, the cooling/heating operation can be efficiently
performed w thout increasing the maxi num perm ssible pressu @ﬁ E?“nhe
conventional refrigerant circuit. Furt hernore, aqcordr T%ﬁ%% BE

present invention, the second pressurelyalue whi ch i j:mer than thel}fijrst

pressure value is _ 0 42dAN 1982t | gnd
when the pressure value of the refrigerant circuit ejcdeds_the secong
pressure val ue, the second correction processor inhilpits the present
capacity fromfurther increasing. Accordingly, inth ge fromthe fifrst
pressure value to the second pressure value, the driving capaC|ty of the
conpressor is inhibited fromfurther increasing, and also it is not
reduced. Therefore, the refrigerant pressure in the refrigerant circuit
can be prevented fromincreasing to an abnormally high val ue.

FIG. 4
101 . 103 107 43
f { /
REQUEST ROTATIONAL  |cormpcTIon — |COMPRESSOR
LORD ——-2325?1“0] -l PROCESSOR—aml MOTOR

T

zoNe | 105
PROCESSOR

t

PRESSURE — &
DETECTOR




Particularly, the present i'nvention can effectlvely used for such a case
where the pressure increases rapidly. Still: furtpes ofding to
t he present invention, the second pressure val ueji At V?&? %ﬂﬁgi whi ch
is lower than the first pressure val ue by an anmojn f 2@6t 3% pf |t he
first pressure value. Therefore, the dr?ving opey a |§ N %7 conpressor
can be efficiently perforned without interrupting t: dflvrnﬂ capagity of .
the air conditioner and with keeping a stable drf ving status.
REPLACEMENT SHEET — e
WHAT TS CLAI MED TS 1. An air conditioner which is provided with a
refrigerant circuit conprising,,@ ccapacity-variable type conpressor

a condenser, an expansion deV|ce and an evaporator, and in which t he
driving capacity of said conpressor is controlled on the
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basis of an airconditioning |oad, fncfﬁding: ——al_l east two kinds

of .refrigerant which are circul ated in said refriggrgang ; -ﬁ E jave
di fferent characteristics; a cal cul ator flor, i €
driving capacity of said conpressor in accordance wjt he re power
to said refrigerant circuit and outputt®ng a signal |r¢p ehe

driving capacity; a driving unit for chahgiag

capacity of said conpressor so as to obtain the dripying capacity
responsing to the signal of said cal cul ator; Lst_correcfion

means for. correcting the signal so as to reduce the driving capacity when
the refrigerant pressure in said refrigerant circuit exceeds a first
pressure value, the first pressure value being equal to or |ower than a
pr edet er mi ned maxi num pressure value for the refrigerant circuit; and
second correction nmeans for correcting the signal so as to inhibit the
driving capacity fromfurther increasing when the refrigerant pressure in
said refrigerant circuit exceeds a second pressure value which is |ower
than the first pressure

FI1G. 6

DETECTED PRESSURE _
P[ HZ DROP ZONE C FIRST PRESSURE VALUE

P, HZ INCREASE-INHIBITING ZONE B SECOND PRESSURE VALUE

FREE ZONE A
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val ue.

-%28 - second pressure-value—is 'set to a val ue which

pr easur e val ue. Vﬂlﬂﬂ!ﬂﬂllﬂ!ﬁﬁ@[m Condi i oner s cl ai
Feotl

pressure
wher ei n

2. The air conditioner as clainmed in clain11, wherein the

rﬁ%44wwﬁffhan.the
REPBAGEMENT 'SHEETT bt

ne

said firdt tor ans corrects the dri

so as to reduce the present driving rotational nunber . :

to 2Hz when the refrigerant pressure in said refrigerfant=——ct+eti-t—ex

the first pressure value. - 4. An&’hod for cofftrol li'ng an air

conditioner which is provided with a refrigerant Ci rTur tTompt+o+hg

capacity- variable type conpres - -an expansi on devi ce and
1. An air conditioner which is provided with a refrigerant

clircuit comprising a capacity-variable type compressor, a
condenéer, an expansion device and an evaporator, and in which
the driving capacity of said compressor is controlled on the
basis of an airconditioning load, including:
at least two kinds of refrigerant which are circulafed
in said refrigerant circuit and have differént characteristics;
a calqulator for calculating the driving capacity of

said compressor in accordance with the requested power to said

-refrigerant circuit and outputting a signal representing the

drivinglcapacity;

a driving unit for changing the driving capacity of
said compressor so as to obtain the driving capaéity responsing
to fhe signal of said calculator;

first correction means for correctiﬁg the signal so as
to reduce the driving capacity when the refrigerant pressure in

said refrigerant circuit exceeds a first pressure value, the first pressure value being
equal to or lower than a predetermined maximum pressure value for the refrigerant

circuit; and

second correction means for correcting the signal so
as to inhibit the driving capacity from further increasing when
the refrigerant pressure in said refrigerant circuit exceeds a
second pressure value which is lower than the first pressure

value.

2. The air conditioner as claimed in claim 1, wherein the

61\ 350 — )
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an 8vaporator, and in which the driving capacity of sa¢ S
control | ed o the—basis-of a load requested by the |re 5§&§ﬁﬁeéﬁé%mlt,
conprising th circulating at ecst tm? |nds '
refrigerant hﬁlmgmmﬂﬂmﬁl " characteristics ip |sa&id JURM0Ye artt
circuit; c C g the driving capacity sald _conprepser in
accordance with the requested |load to output a signal representing the
driving capacity; changing the driving ¢ WiyQf said
conpressor so as to obtain the drivingggpacity corresponding to the

driving capacity signal; correcting the signal so as to reduce
the dri Vlg&oﬁ&%éyume@am@ fsfsépetans %fﬁéucvﬁlbﬁ sai dowek' ith@rArthe

circuit exceeds a first pressure value, the first pressure val ue being

equal 10 fArdO¥esdhPd RaPi8UBYCRA BRGUIRX JBHFINRGSAT Bg Vb UR%T @b B of
refrigerant circuit; and

the first pressure value.

o

3. The air conditioner as claimed in claim 1, wherein
said first correction means corrects the driving capacity signal
so.as to reduce the present driving rotational number by a range
from 1Hz to 2Hz when the refrigerant pressure in said refrigerant
circuit exceeds the first pressure value.

4. A method for controlling an air conditioner which is
provided with a refrigerant circuit comprising a capacity-
variable type compressor, a condenser, an expansion device and
an evaporator, and in which the driving capacity of said
compressor is controlled on the basis of a load requested by the
refrigerant circuit, comprising the steps of:

éirculating at least two kinds of refrigerant héving
different characteristics in said refrigerant circuit;

calculating the driving capacity of said compressor in
accordance with the requested 1load t6 output a signal
representing the driving capacity;

changing the driving capacity of said compressor so as
to obtéin the driving capacity corresponding to the driving
capacity signal; |

correcting the signal so as to reduce the driving

capacity when the refrigerant pressure 1Iin said refrigerant

circuit exceeds a first pressure value, the first pressure value being equal to or lower

than a predetermined maximum pressure value for the refrigerant circuit; and



- 29 - correcting the driving capacity signal so as to

oreseur e ool IMERFIBREABRI NN 2! et e e 2o oo MEECAGTRT SHERE T e

is lower than the firlst "présstire val ue.
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- 29 -

correcting the driving capacity signal so as to
inhibit the driving capacity from further increasing when the
refrigerant pressure in said refrigerant circuit exceeds a second

pressure value which is lower than the first pressure value.



