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Field of the Invention The present invention relates to a refrigerating
apparatus for circulating refrigerant in a refrigerant circuit such as an
air conditioner, a refrigerating machine or the like, an air conditioner
using the refrigerating apparatus, and a nethod for driving the air
conditioner. 2. Description of Relatﬁg Art There has been known a
refrigerating machine and an air conditioner as shown in Fig. 1. In the
air condigtil fLi | LN | ' , gR@@Pressors 81
ana “or, TR0, BRSO R EOn R TR beimmn el
pressure-reducing device ,a receiver tan , a pressure- reducing

device 92, and an evaporalording %%%ﬁecltﬁ%ﬁ.ﬁ%ne another in turn to
construct a refrigerant . 84a represent fans for
the cqondenséle1d B4 R R PAfiod ef rigerating machine (air conditioner),
when an air conditioning Ioad'ls vari ed, the power of the conpressor is

varied in qael Yrdangs Wivedtien Hd1aiiad +f ot herdiigetardhnly apba¢akoad. An
inverter conpressor has been generally known as a neans of varying the
pover ffr (16 RAMYiess HefrARfbddntyam &S rdFe iR 0L richa tC ehe 8§50 anbY
~varying the frequency of driving power. However, when an inverter
conpr efiSOrcodrsdEsh@s, aa refrigerating machine or the like, an air
conditioner using the refrigerating apparatus, and a ﬁethod for

driving the air conditioner.

2. Description of Related Art
There has been known a refrigerating machine and an air
conditioner as shown in Fig. 1. In the air conditioner
(refrigerating machine)“as showﬁ in Fig. 1, compressors 81 and
91, an 0il separator B2, a four-way valve 83, a condenser 84, a
pressure-redﬁcing device 85, a receiver tank 86, a pressure-
réducing device 92, and an evaporator 87 are connected to one
another in turn to construct a refrigerant circuit. Reference
fi) numeral 84a represent fans.for the condenser. In this type of
’ . refrigerating machine (air conditioner), when an air conditioning
load is wvaried, the power of the compressor is varied in
accordance with the variation of the air conditidning load. An
inverter cdmpressor has been generally known as a means of
varying the power of the compressor, and it variés the power of
the compressor by varying the frequency of dfiving power.
However, when an inverter compressor is used as a

compressor, the conventional technigque as described above has an



conpressor, the conventional technique as described above has an 2 Azg E%ﬁ
2 advantage that a continuous driving operation of finely controlli u
anount of the refrigerant (refrigerating power) discharged fromthe
conpressor in a broad range can be perfornmed, however, it has the
foll ow ng problens. That is, the price of an apparatus rises up (the
manuf acturing cost of the apparatus rises up). In addition, higher
har moni ¢ waves of power occur through the operation of the inverter, and
t hese hi gh-frequency conponents of phe power have adverse effects on the
apparatus, for exanple, they bring noises to peripheral equipnents
(conpatieantae. )hsatr r @indiortiheoud ghdf eiuenoypecapbmentofouftrelpr break
out capacitors (electrical parts). On the other hand, there has been known
anot hepnteohiigge thenambuol dliether refndlgerantngrebwbgerstingi pdwen)
accordance with an air conditioning |load by using a rated conpressor for
whi chdiskbafrgeduéney die dramprasgyondn asbfdox@d arige glaac beoper fermnedert er

~conpressor. In the follow ng description, the "rated conpressor” neans a
conpr 8syeveRavifighas npherfehleningg prebhlprs. (Thaje i, v&e paicg Pixad
driving power frequency (i.e., the frequency of driving power for the
not or 2PRSFAFYE BbFRT UPrHdhsr BpBufpREUSHPPUEOS Boe rther apRBIABYE THPSEhe
rated cqnpressqr_.itself is_invariable. In order to vary the ajr
condi EPdni 4§ FERtioM; Siahamitraois t"f?e‘fe%é%%sp%wﬁ=’éf¥‘?‘§‘é¥aﬁ¥lr%%r n
rrechar%'smfor %&t.urni n%a art ., of the refri%er@tﬂe di sch ggd fromthe -
rat ed "CEmpPESEGHIPE t e it i oG r Y r bR&ERd Eb&%F §EPe"FRat i s,

ﬂ}h]s %%%%%h %%s of the power have adverse.effects on the apparatus,

for example, they bring ncoises to peripheral equipments
(computer, etc.) surrounding the high-frequency component source
or break out capacitors (electrical parts).

On the othér hand, there has been-known another technique
in which the air COnditioning power is varied in accordance with
an air conditioning load by using a rated compressor for which
the fregquency of driving power is fixed, in place of the inverter
compressor. In the following description, the "rated cémpressdr“
means é compressor having a motor which is designed to be driven

iw} at a fixed driving power frequency (i.e., the freéuency of
driving power for the motor is invariable). Therefore, the ocutput

-pQwer of the motor of the rated compressor itself is invariable.

In order to Vary the air conditioning power, this technique

further needs a refrigerant return.mechanish for returning a part

of the refrigerate discharged from the rated compressor to the
suction side of said rotated compressor. That is, this technique

can perform a multistage control operation of the power by using



can performa nultistage control operation of the power by using 2 _Aﬁ[‘%ol%
3 the rated conpressor with the assistance of the refrigerant retur 0
mechanism In this case, although the above problens are avoidable, the
driving control cannot be snoothly perforned to induce hunting, and
further the control range is limted to an extrenely small range. The
hunting causes the variation at the roomtenperature to be intensified, so
that a confortable air conditioning operation cannot be perforned. In
addition, the air conditioner has-bgen hitherto required to achieve
simplification in structure and reduction in nunber of parts, etc. ,
howevehe #dtesir equbtesedr RastHotthgetadebitsmda SbifetheSSUMYBRYgEFaitiE

| NVENTI ON An object of the present - invention is to provide a

r ef ri getarnngerchahisa.wWinclthdancpseyeanil thoaghr ¢heeabbvhuprbbjemsdaréas no
adverse effect on peripheral equipnents, and al so which can be designed in
a si npveideblet uttbeadd ivimg etuderahecanmberbe ofmpatrhty cpesforaedngot he
refrigerating machi ne. Anot her object of the present invention is to

provi dedggeapuntdéagdi Bnendunidiay thee cettiglerwangry hachinéted Hesani bed
‘above. Another, object of the present invention is to provide a method of
drivi R§TRBCAYr SEGAdi Tesger Fhaidvmting eweRrs ¥he ovaetatéont #hi fhehe
above objects, according to a first _aspect of the present invention, a

refri PRt iHRYPREAHITE TR I RRIedntanAddicdxcFanddeTt 7 perferhrhienadr

exchanger, .between a refrigerant d air, a rated conpr.essor avi ng rated
fre 8%89 ngggng operation canno nbe performeé. In addition, %ﬁe aig
quERtYy
:zj conditioner has been hitherto required to achieve simplification

in structure and reduction in number of parts, etc., however,
this requirement has not yvet been satisfied.

SUMMARY OF THE INVENTION

An object of the ‘presené - invention 1is to provide la
refrigerating machine which can prevent occurrence of hunting and
has no adverse effect on peripheral equipments, and also which
can be'designed in a simple structure and can reduce the number
of parts constituting the refrigerating machine. |

Another object of the present invention is to provide an air

- conditioner using the refrigerating machine as described above.

Another object of the present invention is to provide a
method of driving the air conditioner as described above.

In order to attain the above objects, according to a fifst
aspect of the present invention, a refrigerating;machiné inciudes
a heat exchanger for performing heat exchanger between a
refrigerant and air, a rated compressorr(having rated frequency)

for which the frequency of driving power is fixed, and which has



for which the frequency of driving power is fixed, and which has 2 AU6 2006
4 at | east one cylinder for conpression, a power control nechanism mhg?

i s disposed in the conpressor and serves to return a part of the 006
refrigerant in the cylinder under a conpressing process to the cylinder
under sucking process, a refrigerant return nechanismfor returning a part
of the refrigerant discharged from the conpressor to a refrigerant suction
side of said conpressor, and a controller for selectively controlling the
power control mechanismand the refrigerant return nmechanismto nake
conpressi on power variable. The refrégerati ng machi ne as described above
may include plural rated conpressors, and at |east one of the conpressors
i ncl udgsleast powercclomdet frec lcampnesas ades er pbwdrapontrohceerhimisno a
second aspect of the present invention, an air conditioner which is

equi p[dbé'lcgﬂ ih éllapaﬁeﬂnél@othan‘b@lgpéﬁﬁﬁorhanﬁn@eﬁﬁ% ne@orehiesn @xedahger,

and an outdoor unit having an outdoor heat_ exchanger and a conpressor,

i ncl uBés ther EREFgdErEarty 1A R IMMAST GHIRT S CAIRRRTSEXE NRFe?s s or
perform ng heat_  exchanger between a refrigerant and air, a rated
corrpré’?soig‘ef oPYl?A}Pﬁi@ﬁ tur%iqrr eﬁﬁ%’ﬁ%?goﬁ’r(ﬂqe\ﬁsng %O\H&frllgeffa%‘é?d TSHE i ch

h d h dj d

the cBREPECLSM B Ry erqq)arﬁ?%ﬁroﬁ%fes%ﬁ%@ ?—ﬁ‘éﬁaﬁ{'ﬁd Hohe
i d to.t.h nd

ot ocetbe 48fEFeRsEE] %%S SRR v Tien REAR REng R Rt e

refr'Qﬁﬁa%?c%h%9%§&%%jHbé”géféaéﬂﬂﬁgﬁ%%Hfééifing the power control

mechanism and the refrigerant return mechanism to make

compression power variable.

The refrigerating machine as described above may include

- plural rated compressors, and at least one of the compressors

includes the power control mechanism as described above.

According to a second aspect of the preéent invention, an

air conditioner which is equipped with plural indoor units each
having an indoor heat exchanger, and an cutdoor unit having an
outdoor heat exchanger and a compressor, includes a refrigerating

machine which comprises a heat exchanger for performing_heat.

3:3 exchanger between a refrigerant and air, a rated compressor ﬁor
which the frequency of driving power is fixed, and which has at
least one cylinder, a power control mechanism which isrdiéposed
in the compressor and serves to return a part of the refrigerant
in the cylinder under a compression process to the cylinder under
sucking process, a refrigerant return mechanismlfor_returning a
part of the refrigerant discharged from the compressor to a

refrigerant suction side of said compressor, and a controller for



refrigerant suction side of said conpressor, and a controller for fﬂﬁ%
2006 5 selectively controlling the power control nechani smand the 2006
refrigerant return nechanismto vary a conpression power of the

conpressor. The air conditioner as described above may further include a
control valve which is provided to each indoor unit and is actuated in
both cooling and heating operations to control the anount of the
refrigerant flowing in each i ndoor heat exchanger and thus control an

out put power of said air conditioner 8 ®r accordance with an air
conditioning |load, thereby performng the cooling and heating operations
whi ch sedeicttive lai rcoohumlilbni;ngthet opdweAc candingl t meghehiist aspdctthef t he
present invention, refrigerating machine includes a heat exchanger for
per f oriffg ganaqnt e'rmiafﬁgé}e NiEEh & varyf § gempresgignaipowey of the

pol e- changeabl e type conpressor having at |east one cylinder and a

pol e- (HARJiSFFCHrechani sm at | east one of a refrigerant return nechani sm
for returning a art of the refrigerant dlscharged fromthe pole-
changeabl e B idomaedddonsg a5 éigﬁﬁcd” abOVE BRYs Y& ther: é’ri“ﬁ‘lude

conpressor
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nechanlsn1to
and thus control an output power of said air conditioner in

accordance with an air conditioning load, therebf performing the
cooling and heating operations which meet the air conditioning
load.

According to a third aspect of the present invention, a
refrigerating machine inciudes a heat exchanger for perforﬁing
heat exchanger between a refrigerant and air, a pole-changeable
type compressor having at least one cylinder and a pole-changing
mechanism, at least one of a refrigerant return mechanism for
returning a part of the refrigerant discharged from the pole-
:M) changeable type compressor to a refrigerant suction side of said
compressor and a power control mechanism for returnihg a.part of
the refrigerant in the cylinder under a compression process.to
the cylinder wunder sucking process, and a controller for
selectively controlling the pole-changing mechanism of the pole-
changeable type compressor and at least one of the refrigerant
return mechanism and +the power control mechanism to make

compression power variable.



conpressi on power variable. 2 AUG 2006 6 The refrigerating nmachi ne fa
descri bed above may include plural conpressors, and at |east one of W 2006
conpressors is equi pped with the power control mechani smas described
above. According to a fourth aspect of the present invention, an air

condi tioner which is equi pped with plural indoor units each having an

I ndoor heat exchanger, and an outdoor unit having an outdoor heat
exchanger and a conpressor, includes a refrigerating nmachine which

i ncl udes a heat exchanger for perforfing heat exchanger between a
refrigerant and air, a pol e-changeable type conpressor having at | east one
cyl inder fdtheompfetaeonting machsne- esardgany mscthaabene aey| dastlugee of a
refrigerant. return mechanismfor returning a part of the refrigerant

di sch&@ g r 6ATPTRESPEFe- GMthg@abl k2asipe cBENPPEs B tPBPFRIPPHRr 4%t
suction sjide _of said conpressor and a power control mechanismfor

retur rﬁq}blp%dpéﬁlttfbftkﬁé’qv@F |‘-'§j?é?"%ﬁﬂl iMEGhANEST R desmdied k¥R ession
process to the cylinder g suc |n ess, and a controller for
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each indoor heat exchanger
machine which includes a heat exchanger for performing heat

exchanger between a refrigerant and air, a pole-changeable type
compressor having at least one cylinder for compression and a
pole~changing mechanism, at least one of a refrigerant return
mechanism for returning a part of the refrigerant discharged from
the pole-changeable type compressor to a refrigerant suction side
of said compressor and a power control mechanism for returning
a part of the refrigerant in the'cylinder under a compression
process to the cylinder ﬁnder sucking process,.and a contrcller
for selectively COntrolling the pcle-changing mechanism of the
;;) pole-changeable +type compressor and at least one of the
refrigerant return mechanism and the power control mechanism to
maké compréssion power variable.
The air conditioner as described above may further include
a control valve which is provided to each indoor unit and is
actuated in both cooling and heating operations to control the
amount of the refrigerant flowing in each indoor heat exchanger

and thus control an output power of said air conditioner in
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dance with an air conditioning |oad of the indoor unit to perf
ng and heating operations which neet the air conditioning |oad.
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ding to a fifth aspect of the present invention, a nethod of driving
r conditioner including plural indoor wunits each having an indoor

exchanger and a control valve for controlling a flowin anpunt
gerant into the indoor heat exchanger, and an outdoor unit havi

of
ng an

or heat exchanger, a rated compressor having at .|.east one cylinder
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heat exchanger, and an outdoor unit having an outdoor heat
exchanger, a rated compressor having at least one cylinder for
compression, a refrigerant return mechanism for returning a part
of the refrigerant discharged from +the compressor to a
refrigerant suction side of said compressor and a power control
mechanism for returning a part of the refrigerant in the cylinder
under a compression process to the cylinder under. sucking
process, comprises the steps of controlling an opening degree of
the contrpl valve in accordance with the air conditioning load
to  perform a cooling or heating operation meeting the air
conditioning load in a small range, and controlling selectively
the driving of the refrigerant rétﬁrn mgchanism and the power
control mechanism when it is impossible to'perform fheﬂéooling
or heating operation in accordance with the air conditioning load
by only the control of the control valve, whereby the output
power of the compressor can be controlled variably.

According to a sixth aspect of the present invention, a

method of driving an air conditioner including plural indoor



met hod of driving an air conditioner including plural indoor Z AUG Z006 8
units each having an i ndoor heat exchanger and a control valve for”w“m]5
controlling a flowin anount of refrigerant into the indoor heat
exchanger, and an outdoor unit having an outdoor heat exchanger, a
pol e- changeabl e type conpressor having at |east one «cylinder and a
pol e-changi ng nmechanism and at |east one of a refrigerant return
mechani smfor returning a part of the refrigerant discharged fromthe
conpressor to a refrigerant suction side of said conpressor and a power
control nmechanismfor returning a-part of the refrigerant in the cylinder
under a conpression process to the cylinder under sucking process,
conpr uséEst kacht fpyioh eontitdddmdest cprhaygpaegred ofcoferotonaleé val ve
in accordance with the air conditioning load to performa cooling or
heat i igropen&rbodhingeti Aijowhénaamounbndft refiragersnt inta thal indamye, and
controlling selectively the driving of the pol e-changeabl e type conpressor
and ahepdastxchangesr, t padr cdn | getderr ceih Mectag sanafdtdeerpoest
control nechanismwhen it is inpossible to performthe cooling or heating
oper afEBRaPFeEe cBrRRHeTCHIRRECRRES f¥Pe GIRIREFTHTY NevddhtohtPStiBREcont r ol
of the control valve. According to the present invention of the fjirst
aspecf’Yé}an £he aﬁ’fiesaerﬁox“?l\/%l?ﬁri‘%‘f‘g d“%%li‘?nb?mt henfefti g&osh ML tPe Ryl i nder
of the ress% ger the co reSS| n process is returne

he™§
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a part. Qb 5 he 14 ARHAN A SHIRRICL " MWl i®ssor to a refrigerant

suction side of said compressor and a power control mechanism for

returning a part of the refrigerant in the cylinder under a
compression process to the cylinder under sucking process,
comprises. the steps of controlling an opening degree of the
control valve'in_accordanée with the air conditioning load tq
perform a .cooling or heating operation meeting the air
.conditioning load in a small range, and controlling selectively
the driving'of the pole-changeable type compréssor and at least
one.of the refrigerant return mechanism and the power. control
mechanism when it is impossible to perform the cooling or heating
3;) operation in accordance with the air conditioning load by only
the control of the control valve. |
| According to the present invention of the first aspect of

the present invention, a part of the refrigerant in the cylinder
of the compressor under the compression process is returned to
the cylinder under the sucking process by the power control
mechanism, and/or a part of the refrigerant discharged from the

compressor is returned to the suction side of said compressor by



conpressor is returned to the suction side of said conpressor by 2 AUG 2006
9 the refrigerant return nechanism whereby the refrigeration power g@§ ﬁf
variably controlled with only the rated conpressor. As described ad% ,Z
the refrigerati on power can be controlled by wusing the power control
mechani sm and the refrigerant return nmechanismin conbi nation, whereby the
conpression power can be finely controlled in a broad range with only the
rated conpressors, so that hunting can be prevented. According to the
present invention, the output power (conpression power) can be controlled
substantially linearly like an inve?ter conpressor. In addition, since an
inverter conpressor in which the frequency of power to be supplied to a
not or the nefEigaspieFednrnsneahanbsn, (vheppiat &beargirbaeTphePRIPBRA prent s
suffer no adverse effect. According to the refrigerating machi ne as
descré®rdPabyeeiabdy igantned leshviheh opalyi fher rateto FameEessOTho Ahver t er
(frequency, copnverter) is necessary, and the amount of circul ating
refriQRFEhtPed aBPHer edFDSy T IFHAGION LT SRR PPN FBY T b t hat

it i t L d f trolling th fri t
arrount=thI { FBSoHAST: G FEOThBFEPGREST by ERBor S AORTRE tndie Heli red to

have g rgeslyver andogusontiol vabue whi ¢ho ave been used.idn. the nrdor art,
so that ?%e ?efrlggraPlng Hach RETEas dégﬁﬁﬁgﬁ el agélnple strifcture

0 BEBIPDSoLrobiels SAN b° hEMECdalll S, 1AL Andesaiided above

can
compressors, so that hunting can be prevented.

According to the present invention, the output power

(compression power) can be controlled substantially linearly like
an inverter compressor. In addition, since an inverter compressor
in which the frequency of power to be supplied to a'ﬁotor of the
compressor is variable is unnecessary, peripheral equipments
suffer no adverse effect.

According to the refrigerating machine as described above,
unlike the conventional inverter compressor, no inverter
(frequency converter) is necessary, and the amount of circulating
refrigerant is adjusted by the control valve of the indoor unit,
3;3 so that it is unnecessary to pfovide a valve for controlling the
refrigerant amount in the oufdoor unit. Therefore, the outdoor
uhit is not required to héve a receiver and a control valve which
have been used in the prior.art, so that the refrigerating
machine can be designed in a simple structure and the number of
parts can be reduced.

The same effect as described above cén be obtained by using

a pole-changeable type compressor having a pole-changing



a pol e-changeabl e type conpressor having a pol e-changi ng 2 AUG 2906_ Q&ﬁl%ﬁ
mechani smin place of the conbination of the rated conpressor and tﬂ

power control nechanism In this case, the refrigeration power can be
finely controlled by using a refrigerant return nechanismfor returning a
part of the refrigerant discharged from the conpressor to the suction side
of said conpressor. In addition, no inverter (frequency converter) is
necessary, and the anount of circulating refrigerant is adjusted by the
control valve of the indoor unit,~-sbothat it is unnecessary to provide a
valve for controlling the refrigerant anmount in the outdoor unit.

Ther efmachanisat Ansptase, of hthe wohbdmaddicn p$ fhesoranotd quengpuiersstht endave a
receiver and a control valve which have been wused in the prior art, so

t hat tihe redwéyeranitmglnmgimnican bén dbdisgmabe n thei mpfeigeradtione and

t he nunber of parts can be reduced. According to the present invention,

t he rafavegerean nhe fdalsilye eenertledellvab®iad | ugésigpLant &edprassors,
and at | east one of the conpressor conprises a rated conpressor having a
pover REShaFISThEeRaRPSHINdRT a2 it @ﬁaggeém%r%%@%rédf%eqnéwwg a
pole-changiggenechanisn1 Therefore, in addition the_  above effect, _the

cont r AP aROBBTRBFETT | FRI yRGonFHEFLER il Hoadeldr H#RPIRSRT ectlfvel y
conbi ni t.he respectiv o ressors. According.to the present jnyention,
. mul (9T pBOGT VX BB ¢ 1 TTRTCT R CSATE TS | 4P PO Rt THY MIKhiE as
descné%g%nt of cifculating refrigerant is adjusted by the cbntrol

valve of the indoor unit, so that it is unnecessary to provide

a valve for controlling the refrigerant amount in the outdoor.
unit. Thereforep in this case, the outdoor unit is also ﬁot
regquired to have a receiver and a control valve which have been
used in the prior art, so that the refrigérating machine can be
designed in a simple structure and the number of parts can be
reduced. |

According to the present invention, the refrigerating
machine as aescribed above includes plural compressors, and at
least.one of the compressor comprises a rated compressor having
{:D a power control mechanism, or a lee—changeable'type compreséor
having a pole-changing mechanism. Thefefore, in addition the
above effect, the control can be more finely controlied in a
broader range by selectively combining the respective
COMpPressors.

According to the present invention, a multiroom type air
conditioner includes the :efrigerating machine as described

above. ‘Therefore, the refrigeration power can be finely



above. Therefore, the refrigeration power can be finely 2 AU6 2096
controlled in a broad range in each i-ndoor unit, and thus a conforfh%ngJWﬁ
condition can be obtained. Further, the amount of the refrigerant to be
supplied to the indoor unit can be <controlled through the control of the
power of the conpressor and the control valve of each indoor unit, so that
ot her equi pnents for controlling the refrigerant anmount, for exanple, a
receiver, etc., are not required for the outdoor unit. Therefore, the air
conditioner can be designed in a sinple construction and the nunber of
parts can be reduced. In the nulti+obintype air conditioner, the
refrigerant anmount to be supplied to each indoor unit is controlled by the
~ cont r aloniztodd gut o ded Hmpaderangleodnurgdach ahddobus uptic, aiand cthdst isoni ng
operation can be perforned in accordance with the air conditioning |oad

wi t howtomfioyr tedds T grndibigpedin| bseobvalinedof Fuhsheut débe Ragunt
exchanger which are required in the conventional air conditioner.

Accor @ihgthe trréErigegentr £of behsubpilde€orel t Fhfedndeprhaist ipeahi 8@, and
the nunber qf parts can be reduced. According to_the present invention,
the r I FHARD dhsereh thepecrthpl ¥t the PRECFNBEGFIFAPREGSIRF &5t rol | ed

finel f I tantially |i I i d ith th
re (el AP LAl el L Bofeco gLl e
026) R SR VNS FSHEL G8L3RL SRILES! -CESIA (LG ol gchand o

‘and tQﬁxRRe%ngﬂ§%yfaauired for the outdoor unit. Therefore, the air

conditioner can be designed in a simple construction and the -
number of parts can be reduced.

In the multiroom type air conditioner, the refrigerant
amount to be supplied to each indoor unit is controlled by the
control valve provided to the indoor unit, and thus the air
conditioning operation can be performed in accordance with the
air cohditioning load without the receiver and the open/cldse
valve of the outdoor heat exchanger which are réquired in the
conventional air conditioner. Accordingly, the structure of the
ft} air conditioner can be simﬁlified, and the number of parts cén
| be reduced.

According to the present invention, the refrigerant ambunt
to be supplied to the indoor unit can be controlled more finely
(for example, substantially linearly) in accordance with the air
cbnditioning load (for example, in proportion to the air
conditioning load) by contrelling the refrigerant control
mechanism (the pole-changing mechanism, the refrigerant return

mechanism, the power control mechanism) and the opening degree



2 AUG 2006 12 of the control valve. In addition, even when the refrigerant
amount to be fed under pressure in accordance with variation of the 4 AB2006
varies, 'no receiver and no open/close valve of the outside unit are
requi red. Therefore, the construction can be sinplified, and the nunber of
parts can be reduced. Further, the amount of the refrigerant flowng into
the indoor heat exchanger is beforehand adjusted in a snmall range by the
control valve of the indoor unit before the refrigerant control nechanism
(the pol e-changi ng nechani sm the refim gerant return nechanism the power
control mechanisn is actuated, so that the refrigerating machine or the
air copdi tohehefort@rb Peradval tihe NRtdtdRA,dréyéRIwhBar alHePNraf Lhet@et s t he
real-tine air conditioning |oad, and thus nore stable and confortable air
condi t kaBufiantdebebtad nefde BRbEEs HEGER P Tasdb fdaridE DRAWNGS dton lofs a
refrigerant circuit diagram showing a conventional air conditioner; Fig. 2
I s a rehei desdantvanries) t ndi agraninshowand apn apen toluskd | vadveofofanthe
enbodi ment of the present invention; Fig. 3 is a cross-sectional view
showi nguéspdeeundtntars rempciwed snTivarefiors, btthkt domstroomioes swm dbewn i n
Fig. 2, Fig. 4 is a cross-sectional view showi ng an operation of the power
cont r okimpshihedm shdwhhennBnger3ofFpgrtg £anabdi agdusrdhowi ng t he
reIatiOnshig between variation of a driving horsepower (output power of

1

t he rther, the amount of the refrigerant flowing into the
indoor heat exchanger is beforehand adjusted in a small range by

the control valve of the indoor unit before the refrigerant

control mechanism (the pole-changing mechanism, the refrigerant
return mechanism, the power control mechanism) is actuated, so
that the refrigerating machine or the air conditioner can.pefform
the optimum driving operation which meets the real-time air
conditioning load, and thus more stable and comfortable air
condition can be obtained.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1is &a refrigerant c¢ircuit diagram showing a

conventional air conditioner;
1;) o Fig. 2 is a refrigerant cireuit diagram showiﬁg an air

conditioner of an embodiment of the present invention;

Fig. 3 is a cross-sectional view showing a power control
mechanism which is built in a compressor shown in Fig. 2;

Fig. 4 is a cross-sectional view showing an operation of the
power control mechanism shown in Fig. 3;

Fig. 5 is a diagram shoﬁing the relationship between

variation of a driving horsepower (output power of the



2 AUG 2006 - 13 conpressor) and a selective driving operation of the
conpressor; Fig. 6 is a schematic flowhart for power control of t-hg A8G7006
conditioner of this enbodinent; Fig. 7 is a flowhart showi ng a detail ed
control process shown in Fig. 6; Fig. 8 is a refrigerant circuit diagram
showi ng an air conditioner which is a nodification of the enbodi nent of
Fig. 2, 9 Fig. 9is arefrigerant circuit diagramof an air conditioner
according to a second enbodi nent of the present invention, and which
corresponds to the refrigerant circuig ~diagramof the air conditioner of
Fig. 2, Fig. 10 is a diagram showi ng the relationship between variation of
a dri ity sar P a( 88l et ipeveriei nghepe £01hE SO rohaARdnipi@essekect i ve
~driving operation of the conpressor in the second enbodinent; Fig. 11 is a
refrigerantrigyr éuie di sxgfiemashowIngratiamt forcpodieki oontrol @f tilia dir

enbodi nent of the present invention when - the conpressor of the air

- condi tamrbirticomaias thiss ponydiomnmitt;,ol nechanism and Fig. 12 is a table
for the driving control when the pol e- changi ng nechani sm and the power
control nedhani sin aseaufdevichardorgiiowinore | detatlad r coomapii @ryecess Fi g.
11, DETAI LED DESCRI PTI ON OF PREFERRED EMBCDI MENTS Preferred enbodi nents
accor ditmym dnt L gr és'ent i nvention wll be described hereunder with

reference to the acconpanyin )
Fig. 8 is a refrigerant circuit diagram showing an air

conditioner which is a modification of the embodiment of Fig. 2;

Fig. 9 is a refrigerant circuit diagram of an air

conditioner according to a second embodiment of the present
invention, and which corresponds to the refrigerant circuit
diagram of the air conditioner of Fig. 2;

Fig. 10 is a diagram showing the relationéhip between
variation of a driving horse power (output power of thé-
compressor) and the sélective driving operation of the compressor
in the second embodiment:;

Fig. 11 is a refrigerant circuit diagram showing an air
conditioner of”a third embodiment of the present invention when
the compréssor of the air conditioner contains the power control
mechanism; and

Fig. 12 is a table for the driving control whenrthe pole-
changing mechanism and the power control mechanism are used in
combination in the air conditioner of Fig. 11l.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Preferred embodiments according to the present invention

will be described hereunder with reference to the accompanying



2 AUG 2906 14 drawings. In the follow ng description, a multiroom_ -
separate type air conditioner is representatively used. However, t'hé Adb 2006
" conditioner to which the present invention is applicable is not Ilimted to
t he above air conditioner,.and it nmay be any type of air conditioner or
refrigerating machine. In Fig. 2, a nultiroomseparate type air conditioner
| according to a first enbodi nent of the present invention conprises
plural indoor units Al and A2, an outdoor unit B and an inter-unit pipe 2
for connecting both the units Al and A2 to the outdoor unit B. Each of the
indoor units Al and A2 include has &f Tndoor heat exchanger which operates
as an evaporator in a cooling operation and also as a condenser in a
heatiﬂ&ad%&gﬁation, and an indoor fan (not shown). Each of the indoor units
Al and A2 i %F‘ovi dzg Wit h dte ergture sensor s Tl _and T2 at .the inlet and
outlet sid ¢ fR&EIPHGBEr IREGE TRYERBNGR ME. PHAPT SRRACR G FYOSRATs are
transmtt fromthe sensors Tl .and T2 to a_contr r S5ato a e an
air cgﬁd}ﬁ%&rﬂnﬁé | oad ofreé)é:(ﬁ?%nﬁ(?o%&rverzil'é’at BXE anggﬂrokq .erEacht}llénrgoglrﬂ:unit
A ARdrlidDe B QHa0 el Bl N90ndigR seXah@Adehrde 3gdaicontr ol
val ve serving as a pressure” reducer. The contro arve 17 is Closed to
SLOD LiGRld PR adRd A% IS0 UN9A! nR¥C RRNGRY $ypo of

interlockingly with stop of the driving of each indoor unit A',A2. The
cont 1 Q3 v o1k orlrS @ 1S HkESi dir AP Imd disiPeni ng degr ee so that the

flowin
In Fig. 2, a multiroom separate type air conditioner 1

according to a first embodiment of +the present invention

comprises plural indoor units Al and A2, an outdoor unit B and
an intef—unit pipe 2 for connecting both the units Al and Az.to
the outdoor unit B. Each of the indoor units Al and A2 include
has an indoor heat exchanger which operates as an evaporator in
a cooling operation and also as a condenser in a heating
operation, and an indoor fan {(not shown).

Each of the indoor units Al and A2 is provided with
temperature sensors Tl and T2 at the inlet and outlet sides of
the indoor heat exchanger 3, and temperature signals are
transmitted £from thé sensors Tl and T2 to a controller 5a to
measure an air conditioning load of each indoor heat exchanger
3. Each indoor unit Al, A2 is further provided with the indoor
heat exchanger 3, and a control valve 17 serving as a pressure
reducer. The control valve 17 is closed to stop the refrigerant
to flow into the indoor heat exchanger 3 interlockingly with stop
of the driving of each indoor unit Al,A2. The control valve 17

also serves to adjust its opening degree so that the flow-in



2 AUG 2006 15 anount of the refrigerant into the indoor heat exchanger 3
is controlled in accordance with an air conditioning |oad. That is7Z AUG 200
according to the present invention, the flowin anount of the refrigerant
into the indoor heat exchanger 3 is controlled by the control valve 17,
wher eby the output power of the air conditioner can be tenporarily
controlled in accordance with the air conditioning |oad irrespective of a
| oad status of the outdoor unit B. The power control operation of the air
conditioner by the control valve is limted to a small range, and thus
when a | arge power variation is requived, it does not satisfy this
requirenment. In this case, a refrigerant control mnechanism(a
pol e- @mvGthPheetanrefrigeranti gatanttheetimdeomergnini exghangees d&ntrol
mechani sm) as described |ater must be used to control the output power of
t he céigtesddied dr ascesdancgngethrige st s ditiiorBnigs 1988+ ded with a
refrigerant control apparatus 5 conprising the conpressor (as_described
later), etdhat gy i 2CeOREFDYstPhebSoRIeSHNY RNt s oF e ef 0w AN
response tq control signals which are transpitted fromthe contgol device
5a  t IABYGF Ght TR ??ﬁgﬁg?ﬁa?EafLEHObij@ne‘- C{’%g“%ql%i FEFRFRACT e 1S0ut door
unit B further Jjncluydes a four-way valywe 6, an.outdoor _heat_ exchanger
oper atiHg ™ gﬁfdcgﬁdg: ?etpolnﬁcra?lcggﬁivﬁgl pelRELERY % & SEtBH%eQSSSFanr in a
heat'QQNQQSEQEJQﬁﬁﬁﬁ%n%&c%%$!%%er% %Qgr'ﬁg %g%%g%&lganinlchgkaance
enbodi ment,” smal I'-di aneter pipes are-used for e ,

with the air conditioning load irrespective of a load status of

the outdoor unit B. The power control operation of +the air
conditioner by the control valve is limited to a small range, and
thus when a large power variation is required, it.does not
satisfy this requirement. In this case, a refrigerant control
mechanism (a pole—changiﬁg mechanism, a refrigerant return
mechanism, a power control mechanism) as described later must be
used to control the output power of the compressor in a broad
range.

The outdoor unit B is provided ﬁith a refrigerant control
;:3 apparatus 5 comprising the compressor (as described later),.etc.,
- and it cdntrolé the power of the compressor, etc. in response to
control signals which are transmitted from the control device 5a
through control lines indicated by one-dotted chain lines. The
outdoor unit B further ihcludes a four-way valve 6, an outdoor
heat exchanger operating as a condenser in a cooling operation
and as an evaporator in a heating operation, an accumulator 8 and
an outdoor fan.

In this embodiment, small-diameter pipes are used for the



2 AU6 2005 - 16 indoor heat exchanger 3 and the outdoor heat exchan?ﬁh z
For exanple, the dianeter of an nornmal pipe is about 9mm and the ™ 6 2006
di aneter of the pipes of this enbodinent is about 7mmwhich is snaller
than that of the normal pipe. Therefore, the price of the pipes is |ower
and the pipe size thereof is smaller. Accordingly, by using the pipes
having small dianmeter, the size of the refrigerant circuits at the side of
the indoor units Al and A2 can be reduced, and the anobunt of the
refrigerant supplied to the refrigeiénr circuit can be reduced. Further,
I n the, whol e refrigerant cirguit of the air conditioneE 1 grgssure

Bhees|

r educer ¥R d'FHC t FRCRRRIPHeraffdei e UTARRF PFt 1 REC valf'®&s 17 of
the ind its Al d d_th d dth [
Lank GERIT Hd aEreFEn PReans SRR Rt GPaTUR) IMBondne 06 as
h (n Fig. | t t di d ip.th fri
o rcuidibgidn, qr 2ffe PLolif “SRCRAYs| AnBRafhERESEE plober 7R WARRCTS

oPPar Syl f] SO 4, SOREE 8 UnBbdsiie B SpEETA b

£ .
conpressors I'S connecte e SUC?I on side

t her eqfs @l 101808l dnd OBY Yi¥e, 213k LHErdbr N GRIILR HRRLEALNg1LY thi S

enbodiment, the one conpresso or sepower s t he ot her

conpr §5p0hs1dghaghsi HipRESCROVERS- RN OhihABLEVD GMIPEES80rSr 1inand 12
conprises a soO-called rated conpressor. As described above, the "rated

CONPr &SSO gdRaNS i CAMELSSONthaviige 8fNBhEr iWhbel Lsideshgneddat azbe
driven at a fixed driving power

- can be reduced, and the amount of the refrigerant supplied to the
t;} refrigerant circuit can be reduced.

Further, in the whole refrigerant circuit of the air
conditione; 1, pressﬁre reducers used in the refrigerant circuit
are only the control valves 17 of the indoor units Al and AZ, and
the pressure reducer 5 and the receiver tank 86 which has been
required for the conventional air conditioner as shown in Fig.

"1 are not necessary to be disposed in the reffigerant circuit of
this embodiment.

As shown in Fig. 2, the refrigerant control apparatus 5 is

{;) provided two compressors 11 and 12, and each of the compressors
11 and 12 is.connected to an accumulator 8 at the suction side
thereof and to an oil separator 9 at the discharge side thefeof.
In this embodiment, the one compressor 11 has four horsepowers
and the other compressor 12 has six horsepowers. Each of the two
compressors 11 and 12 comprises a so—called rated compressor. As

described above, the "rated compressor" means a compressor having

a motor which is designed to be driven at a fixzed driving power



2 AUG 2006 17 frequency. Therefore, the power of the rated conpressgr
itself is invariable. However, if a power control nechani sm as de§tfﬂﬂ@dws
later is built in the rated conpressor, the power of the rated conpressor
is variable with the assistance of the power control nmechanism In this
enbodi nent, a power control nmechanism 13 is built 1in only the conpressor
11 (which has snall er horsepower) as shown in Fig. 2. The power control
mechani sm saves the output (horsepower) of the conpressor 11 to vary the
refrigerant amount di scharged fron1the conpressor 11. That is, it serves
to return a part of the refrigerant {na cylinder of the conpressor 11

under conpr essi rocess to another ylj nder t he co ress 1 under
i RFSRSNSYe. THRRR e, iR e e TS ey
igflggg; thoig? hﬁ fre ueng of the %O T wer f§? tagoco stg? 1
s f.xlesdlvvasla o HaphiRbecty = ponpg.rrtbl hadiflit s AEsRTBRETH .
embodiyTent. (NG, [of era@é FQULA CLoRBPALALYS BnlSoolubt BET tREOYAdEd With @
refrlgerant FetUrn hechani sm a part thé re rlgerants

di schy gt Jdyp Q'ss%%%%léo'nﬂ% %eb%tsgl%tt%n%% rfe%?gr %oévéraegnjcgoﬁo

suction pipes 45 at the refrigerant suction side e conpressors 11
and 12..H& idpt al output power of the conpressors 11 and 12 is nmade:
vari able through the refrigerant returning operation of the refrigerant

return mechanigis ARSIk, éfﬁo&@éa&o%@ytm@@mh@ﬁ ibeigCopRL@ssors
11 and 12 can be controlled by the power control

in only the compressor 11 (which has smaller horsepower) as shown
ij} in Fig. 2. The power control mechanism saves the output
(horsepower) of the compressor 1l to vary the refrigerant amount
discharged from the compressor 1ll1. That is, it serves fo return
a part of the refrigerant in a cylinder of fhe compressor 11
under a compressing process to another cylinder of the COmpressor
11 under sudking process. Therefore, the output power of the
compressor 11 is made variable although the frequency of the
driving power for the compressor 11 is fixed (i.e., the
compressor 11 itself has invariable power).
| In this embodiment, the refrigeraht control apparatus 5 is
further provided with a refrigerant return mechanism for
returning a part of the refrigerants dischargéd from dischaige
pipes of both the compressors 11 and 12 to suction pipes 45 at
the refrigérant suction sides of the compressors 11 and 12. The
total output power of the compressors 11 and 12 is made variable
-through'the refrigerant returning operation of the refrigerant
return mechanism. Accordingly, the total output power of the

compressors 11 and 12 can be controlled by the power control



- 2 AUG 2006 - 18 nmechanismand/or the refrigerant return nechani sm
Next, the power control nechanism 13 and the refrigerant return nmechani sm
15 wil| be described in nore detail. First, the construction and opefaUbdl
of the power control nmechanism 13 will be described with reference to
Figs. 3 and 4. The power control nmechanism 13 is designed as follows. As
showmn-in Figs. 3 and 4, the power control nmechanism 13 has a rotational
conpressing element which is nmounted in a sealed housing 18. The
rotational conpressing el ement conprises an internediate partition plate
27, and a pair of cylinders 21 and 22 which are provided at both sides of
the I nternmedi ate partition plate 2718Frrst holes 23 and 24 are forned in
the inner walls of the cylinders 21 and 22 respectively, and second hol es
25 anduethararsan fagrdvbalr | the hee fyd geirs 2dtwarml @chasiweti vely so as to

I ntercommuni cate with the respective first holes 23 and 24. Further, a
third hol e N8 ,s thenpdven coatnelemestiatienpald | andnthealdefZigerant t o

i nterconmmuni cate with the second holes 25 and 26. Pistons 29 and 30 are
nmount R YR HedhawkRm hbt a6l Db ey dleseriped hin cfS',CPIFGPld?#Ea:QJl and 22
respectlvel and a coil spring 32 (a |eaf spring or bellows may be used

i nsof ar “Tyi'trﬁ% FOPePTt UG Han EnmhiRezA Y9 ff IR PYEF SO T Yr i dge

(e 21805, 29 08 50 8 racesd, 30 13 fousd on ihe sl el of pact
noles 35 o bt BN HEP ASSERRRRnSho0ke! IRRRYbAS i3 2B
shown in Figs. 3 and 4, the power control mechanism 13 has a
{Z} rotational compressing element which is mounted in a sealed

hdusing 18. The rotational compressing element comprises an
intermediate partition plate 27, and a pair of cylinders 21 and
22 which are provided at both sides of the intermediate partition
plate 27. First holes 23 and 24 are formed in thé inner walls of
the cylinders 21 and 22 respectively, and second holes 25 and 26
are formed in the cylinders 21 aﬁd 22 respectively so as to
intercommunicate with the respective first holes 23 and 24.
Further, a third‘hdle 28 is formed in the intermediate paftition
,i) wall 27 so as to intercommunicate with the second holes 25 and
26. Pistons 29 and 30 are mounted in the second holes‘ZS and 26
of the cylinders 21 and 22 respectively, and a coil spring 32 (a
leaf spring or bellows may be used insofar as it is formed of
elastic material) is disposed so as to bridge the pistons 29 and
30. A recess 31 is formed on the side wall of each cylinder, and
the second holes 25 and 26 intercommunicate with fourth holes 33
and 34 through the recesses 31 of the cylinders 21 and 22

respectively. The fourth holes 33 and 34 are allowed to



2 AUG 2006 19 selectively intercommunicate with one of | ow pressure_and

hi gh- pressure sides of the external refrigerant circuit through a"béﬁ&ﬂ@&
35 by a change-over valve or the |like. Wen the power control nechanism 13
is actuated by the control device 5a, as shown in Fig. 3, the pressure at
the low pressure side is applied as back pressure to the second holes 25
and 26 through the passage 35, the fourth holes 33 and 34 and the recess
31 to nove the pistons 29 and 30 to the top dead points. At this tinme, the
f irst holes 23 and 24 are allowed_tpy intercommunicate with each other,
and the gaseous refrigerant which is being conpressed in the cylinder 21

I's al lawed diQdiloWn dltitudiRe dd ialthele &% 1bhepsecgudehahet Azgnthe
third hole 28, "the second hole 26 and the first hole 24 into the cylinder

22 _ugci@'sst{ﬂ% SsH ke NJoRT QIRS Sex ¥R EDY rakh hebntheineiuiWetRrbudR ot he
cylinder 21 under the conpressing process is returned to the cylinder 22
under galdesageC BN BP0 eREhded @t vl toroftHdha i kit put power of the
conpressor 11. On the other hand, when the power control nmechanism 13 is
not act uat ethefn . the pHwarnadmtrodr methgnieae (310Ds SavEueeid dby Mote) ), as
shown in Fig. 4, the pressure at the high-pressure is applied as back

pr essumatirolt bevisecoa] e ahddm dnd FAG .t Br,otvple prespgasseage 3be fbe-fourth
holes 33 and 34 and recesses 31 to nove the pistons 29 and 30 to the

bot t orrmssdinsoisdde. iFhapplded, abovack eréssere hod dhe Femphd@ hodes 28| osed
(i.e., are not allowed to intercomunicate wth each other), and no

refri oyt thoawobethearrssrge\di nddres feurshdhodes 33 and 34 and the

«“) recess 31 to move the pistons 29 and 30 to the top dead points.

i

5

At this time, the first holes 23 and 24 are allowed to
intercommunicate with each other, and the gaseous refrigerant
which is being compressed in the cylinder 21 is allowed .to flow
through the first hole 23, the second hole 25, the third hole 28,
the second hole 26 and the first hole 24 into the cyliﬁder 22
under the sucking process, whereby a part of the refrigerant in
the cylinder 21 under the compressing process is returned to the
cylihder 22 under the sucking process to save a part of the
output poﬁer of the compressor 1ll1l. On the other hand, when the
power control mechanism 13 is not actuated (i.e., in a normal
driving mode (non-save control mode)), as shown in Fig. 4, the
pressure at the high-pressure is applied as back pressure to the
second holes 25 and 26 through the passage 35, the fourth holes
33 and 34 and recesses 31 to move the pistons 29 and 30 to the
- bottom dead points. Therefore, both the first holes 23 and 24 are
closed (i.e., are not allowed to intercommunicate with each

other), and no refrigerant flows between the cylinders 21 and 22.



2 AUG 2006 20 According to the power control nechanism 13, about a QgAJ
of the output power of the conpressor 11 can be saved. Accordingly, 6 2006
hor sepowers are saved fromthe out put power (four horsepowers) of the
conpressor 11, that is, the output power of the conpressor 11 can be
reduced by 2 horsepowers when the power control nechanism 13 is actuated.
The ON OFF operation of the power. control nmechanism 13 is controlled on
the basis of an instruction signal fromthe control device 5a by an

open/cl ose operation of a valve 41 4gee Fig. 2). That is, at the ONtine
of the power control mechanism 13, the valve- 41 is opened in response to
the instrugdar&Eirgnate €ite thdtet heohbroDr RESHARI &8 13ppkbedtas batk
pressure fromthe accunul ator 8 through the passage 35 to the power
cont r af netleanosphd. Ppheecef oo€, Bheartcompfegssr (rEf ricger ame) isavekde
cylinder 21 under the conpression process |eaks to the other cylinder 22
under Adwosliciging [ boesepowerpenter sapedefrgmvidhe Quittthe: power dodr at t he
OFF time of the power control nmechanism 13, the valve 41 is closed in

r esporfrsarewsRs § st rithe icompgiegser, ldnd thisd Hisgh theeospati powgyl Péd as
back pressure fromthe discharge side of the conpressor 11 through the
passadé'BEPrEsEPotdr CasnbeoredeefdnPs m I rsepsrarsprden fier @PHEFer ant

is discharged to the oil_separator 9 while no’?(g\?s (refrigerant) | eaks from

the cyFHd&: Mechrplsthed dEnBrddsiten -priftee ANAQFE hepetraktory PEndEe 22

under the sucki n]g process., Next, the construyctjon and operation_of the
refrf@ﬁ%ﬁﬁ control mechanism 13 is controlled on the basis of an

5&) _instruction signal from.the control device 5a by an open/close

- operation of a valve 41 (see Fig. 2). That is, at the ON time of

the power control mechanism 13, the wvalve 41 is opened in

response to the instruction signal, so that the low pressure is

applied as back pressure from the accumulator 8 through the

passage 35 to the poﬁer control mechanism 13. Therefore, a part

of gas (refrigerant} in the cylinder 21 under the compression

process leaks to the other cylinder 22 under the sucking process

to perform power save. On the other hand, at the OFF time of the

power coﬁtrol mechanism 13, the wvalve 41 is closed in response

=w3 to the inétruction signal, and the high pressure is applied as

. back pressure from the discharge =side of the compressor 11

through the passage 35 to the power contrcol mechanism 13..

Therefore, the refrigerant is discharged to the oil separator 9

while no gas (refrigerant) leaks from the cylinder 21 under the

compression process to the other cylinder 22 under the sucking
process.

Next, the construction and operation of the refrigerant



2 AUG 2006 21 return nmechanism 15 will be described with reference to Fig.
2. The refrigerant return mechanism 15 serves to return a part of~ 25 2006
total refrigerant discharged fromboth the discharge pipes of the rated
conpressors 11 and 12 to the suction pipes of the conpressors 11 and 12.
In this enbodi ment, the refrigerant return nechanism 15 includes a return
pi pe 47 for allowi ng a discharge pipe 43 disposed between the oil
separator 9 and the four-way valve 6 to intercommunicate with the suction
pi pe 45 between the accumulator 8_apd the four-way valve 6, and a return
valve 49 provided to the return pipe 47. By opening/closing the return

val ve fgrusn Rdndili e slhSNALPUCLElh bael fakn 2oEBLUABEN ORI 2.

accurul ator 8. According to the refrigerant return nmechanism1l

embodi ment , rhe NS SERAWRINE Sce@iad ddadiiped 15 agibe tb%@fuﬂ@tamﬁart

hor sepower of the conpressors 11 and 12. The return valve 49 is opened or
cl osedpprncHdi@ Ryl sedtigeraait dDbchafhed frcnbdid €nBtdDicKieyde @ iped O
control the refrigerant amount (conpressed output) supplied to the indoor
units AfF 8nd ARteflexbmpibgsopser alli and( var itab ket Gridtdloropdpals @¥ aofheut put
power using rated conpressors) of the air conditioner of this enbodinent
w | | becdesessded M tandr eRer Bncehio enbedigienigethatrefrigeranofrdiurn 2. I n
the refrigerant circuit of the air conditioner shown in Fig. 2, the flow
di r ect neohafishel 5 eimchedantai setimangetpdy4d7 sfieirt ohl yyinge 4 clisaisyrgel ve 6
to selectively performeach of the

pipe 43 disposed between the 0il separator 9 and the four-way

valve 6 to intercommunicate with the suction pipe 45 between the

‘accumulator 8‘and the four-way valve 6, and a return valve 49
provided to the return pipe 47. By opening/closing the return
valve 49, a part of the discharged refrigerant is returned to the
accumulator 8. According to the refrigerant return mechanism 15

- 0of this embodiment, 1 horsepower is saved (reduced) from the
total output horsepower of the compressors 11 and 12.

The return valve 49 is opened or closed on the basis of a
control signal from the control device 5a to control the
refrigerant amount (compressed output) supplied to the indoor

il} ~units Al and AZ2.

Next, the operation (variable control operation of output
power using rated compressors) of the air conditioner of this
embodiment will be described with reference to thé refrigerant
circuit of Fig. 2.

In the refrigerant circuit of the air conditioner shown in
Fig. 2, the flow direction of the reffigerant is changed by

switching the four-way valve 6 to selectively perform each of the



2 AUG 2006 22 cooling and heating operations of the air conditioner,

Fig. 2, the flowof the refrigerant in the cooling operation is rnbﬂﬂ&ﬂﬁﬁ
by solid lines, and the flow of the refrigerant in the heating operation
i's indicated by broken lines. During the cooling or heating operation, the
tenperature sensors Tl and T2 of each indoor unit detect the tenperature
at the refrigerant inlet and outlet sides of the indoor heat exchanger 3,
and transmt detection signals to the control device 5a. The control
device 5a calculates an air conditioppbng load required for each indoor
heat exchanger 3 on the basis of the tenperature signals of the

terrperﬁg,lifn CRFE" Sedti dobréré fofls 88t ¢ gla”%%atc‘érn%:.%l%@@r [ romes £ emot e

contr for exanpfle In accordancé with the cal cul'ated 1'oad the

controj, d%}ﬁbcefﬁn adi ugts EE@r@B@B'aBQ dagr %ﬁeOfcééﬁrfgfn%ﬁéka%@bMe ik’ of

each indoor wunit AL, A2 or contrdls the output power e refrigerant
cont r ol n@PpRESd Usy Bd1ad harely pekl ehd thew' 8Frteersakr 4ot 1r0R8feat i on.
Next, the a refrigerant control method will be describe As shown in Fig.
6, at RhédBing Ep&titioh DeviKei Sare® by obBokéhel DRSS Ny degree of the
control valve 17 on the basis of the detected |oad in step S1.

Subsequent Iyrimg sthe Sdplihg o1 Utgedinghepbeatibn, | ahd Itempdddtue
predeterm ned range (level). Specifically, it is judged whether the

di f f erescsodd-TB ded VERE seacionridmpenaiil eldtecndhe ssingargianat @te T3

(mhlch Is set through a renote controller 52 by an user) is smaller than a
the refrlgerant inlet and outlet sides of the indoor heat

exchanger 3, and transmit detection signals to the control device

5a. The control device 5a calculates an air conditioning load
required for each indoor heat exchanger 3 on the basis of the
temperature signals of the temperature sensors Tl and T2 and a
set temperature signal from a remote controller 52, for example,
and in accordance with the calculated load the control device 5a
adjusts the opening degree of the coritrol valve 17 of each indoor
unit Al,AZ or contrels the eutput power of the refrigerant
control apparatus 5 to thereby perform the refrigerant control
operation. |

Next, the a refrigerant control method will be described.

As shown in Fig. 6, at first the control device 5a controls
the opening degree of the control valve 17 on the basis of the
detected load in step S1. Subsequently, in step S2, it is judged
whether the load is within a predetermined range (level).
Specifically, it is jﬁdged whether the difference | TO-T3| between
a room temperature TO and a set temperature T3 (which is set

through a remote controller 52 by an user) is smaller than a



2 AUG 2906 23 predetermned value F. If the difference | TO T31 is judged
to be below the predeternined value F, the process returns to the sidpb 1006
SI. On the other hand, if the difference | TO T31 is judged to be |arger
than the predeterm ned value F, the process goes to step S3 to performthe
power control with the refrigerant control apparatus 5. That is, in this
enbodi nent, the opening degree of the control valve 17 is first

controlled. If the air conditioning (refrigeration) power cannot be
controlled by only the control of_t control -valve 17, the power control
of the conpressors by the refrigerant control apparatus 5 is perforned.

Ihe Conelcamon based g1 Chechonklphoyalus (oMd| e bR e
i's requiRd thel prkhechPA9REgNGaT ueX s hapge L hdSs JStRGhLAL A the Basps of

the room tenperature TO and the set tenperature T3, and then the process
goes 1ga SoePthb2othBrSheRa >12r £RE ¥ o NSRRI N -tel]r 68 Ghudgled teoBEr O
valve 17 is set to a suitable value in accordance with fhe initial |oad
det ectie@hget thRanSHMR PrbdedRemiiMRANRRARES FYOehe bRotkeR §bds kb step S13,
AT =1 T1-T21 is calculated on the basis of the inlet tenperature Tl and
t he o@3 etot papeoanurthel dferdt heonbeal exehanges Sefahgeidet tbatpblcess
goes to step S14. In step S14, it is judged whether AT is equal to a
pr edetsgrpareadhsvd.ue K. If AT is judged to be equal to the predeterm ned
value K, the process returns to the step S13. On the other hand, If AT is
That is, in this embodiment, the opening degree of the

control valve 17 is first controlled. If the air conditioning

(refrigeration) power cannot be controlled by only the control
of the control valve 17, the powet control of the compréSsors by
the refrigerant control apparatus 5 is performed.

The control method based on the control valve 17 will be
described in detail with reference to Fig. 7.

In step S11, an initial léad | T0-T3| which is required for
the.indobr heat exchanger 3 is detected on the basis of the room
temperature TO and the set temperature T3, and then the proceés
goes to step S1l2. In step 812, the valve opening degree of the
i:) control valve 17 is set to a suitable value in accordance with

the initial load detected in the step S11, and the process goes
to step S13. In step S13, AT = |T1-T2| is calculated on the basis |
of the inlet temperature Tl and the outlet temperature T2 of the
heat exchanger 3, and then the process goes to step S14. In step
S14, it is judged whether AT is equal to a predetermined value
‘K. If AT is judged to be equal to the predetermined value K, the

process returns to the step S13. On the other hand, If_AT is



2 AUG 2006 - 24 judged not to be equal to the predeterm ned value K, the
process goes to step S15. In step S15, it is judged whether AT is +arAd6ri005
than the predetermned value K |If AT is judged to be larger than the
predet erm ned val ue K, the process goes to step S16 to open the control
valve 17, and then goes to step S17 to performthe power control of the
conpressors on the basis of the refrigerant control apparatus 5. After the
power control of the conpressors is performed, the process returns to the
step S13. On the other hand, if AT 24 fudged not to be larger than the
predeterm ned value K, the process goes to step S18 to close the control
val ve Judgesy ngtpitedbeeraipddtdetire omdetrnningd oppiiend . d&hecprotesise
control valve is reduced, and then the process returns to the step S13. In
t he c&RSwviér &8 SHiT- conditioning (refrigerating) power cannot be
performed by only the control of the_val ve opening degree of_ the control
val ve 17 ase¥8l beddabdie 1% ntiderd ovhabhepoRdr icntakdens thag the

conpressors is .perforned by the refrjgerant _control apparatus 5. The power
contréF?ﬁé?%@‘ r %ﬁs%mhﬁaq4% rivfged it h& éﬁﬁrmfp?nbéﬁe

ol at (RIS oS BET R b 0t pU RS EPn d on LG SRy SG PO at us
Ohou S BRED, S0l 7 TEEURLSE d380% el 1) 0 A S TATRED o 19
control of the compressors on the basis of the refrigerant

—- control apparatus 5. After the power.control of the compressors

i;) is performed, the process returns to the step S13. On the other.
‘hand, if AT is judged not to be larger than the predetermined
value K, the process goes to step S18 to close the control valve
17 by a predetermined degree so that the opening degree of the
control valve is reduced, and then the process returns to the
step S813.

In the case where the air conditioning (refrigerating) power
cannot be performed by only the control of the wvalve opening
degree of the control valve 17 as described above, the following
{:) power control of the compressors is performed by the refrigerant

control apparatus 5. |

The power control of the compressors which is performed in
step S17 will be described with reference to Fig. 5.

Fig. 5 is a table showing the relationship between an cutput
horsepower and a selective driving status of the power control

mechanism 13 and the refrigerant return mechanism 15 when the

output power of the compressed refrigerant is stepwise varied



2 AUG 2006 25 every horsepower in the refrigerant circuit of this

enbodi nent. As is apparent fromFig. 5, the output power can be stepw se
varied as indicated by a solid line by selectively driving the powerAUG 2006
control nechanism 13 and the refrigerant return nmechanism 15 as descri bed
above, thereby obtaining a desired output power which neets an air

condi tioning | oad. Wien the valve 41 of the power control mechanism 13 and
the return valve 49 of the refrigerant return mechanism 15 are switched
off (that is, the two valves are closed), the total output power of the
two rated conpressors 11 and 12 is éfuat to 10 horsepowers because they
have four horsepowers and six horsepowers respectively. Wen_the desired
out puBVEdWeROLREPS¥BEWER) the 18frhgpZapoweiECubhl 9T nlghet eBYPELRRRE whi ch
are provided to the two rated conpressors 11 and 12 respectively are

swi t chEd 16h. 2BRAEERTS TEQBe Fifghe Jr i iRigPutBY hs PO hEaratRey Sbep¥Es€or 11
he” VEBABE 8 AoHICAra RY Ra AL bt OOF SSAISP ALY (LT R CHaR o,
i schaPYea el b BRERRRLER o, FREpoNAs E6r 1oRBraEpBRarta topirtt fi

hor sepanars SpELHEBeE, BEGIL, | EnpPlpdreliHAAIRG a8BEreRToRthRE pONET 0 °

12) - uhiBfr ReEQWEEH L' LBAW%icA4hB b 0ad.

When the valve 41 of the power control mechanism 13 and the

return wvalve 49 of the refrigerant return mechanism 15 are

éwitched off (that is, the two wvalves are closed), the total

output power‘of the two rated compressors 11 and 12 is equal to

10 horsepowers becaﬁse ~they have four horsepowers ahd six

horsepowers respectively.

.When the desired output power (horsepower) is 10
horsepowers, only magnet switches which are provided to thg-twb_
rated compressors 11 and 12 respectively are switched on. In this
case, the driving status of the rated compressor 11 is shown in
Fig. 4.

i:} " When the desired ocoutput power is 9 horsepowers, both the
magnet switches of the rated compressors 1l and 12 are switched
on, and the return valve 49 is opened {ON). In tﬁis caée, a part
of the discharged refrigerant which corresponds to 1 horsepower

© is returned through the return pipe 47 to the accumulator 8, and
an output.power of 9 horsepowers (= 16 horsepowers (total output
power of compressors 11 and 12) - 1 horsepower) is finally

output.



2 AU6 2006 - 26 When the desired output power is 8 horsepowers, both the
magnet switches of the rated conpressors 11 and 12 are switched on: okt 2006
the valve 41 of the power control nmechanism 13 is opened (ON) while the
return valve 49 is closed (-). In this case, the output power (4

hor sepowers) of the conpressor 11 is reduced to 2 horsepowers by the
action of the power control nechanism 13, and the output power (6

hor sepowers) of the other conpressor 12 remains unvaried. Therefore, the
total output power of the conpressors 11 and 12 is equal to 8 horsepowers
(=2 + 6). Wen the desired output power is 7 horsepowers, both the nagnet

swi t ches of rat.e S 12 _are ' n
return val vghgg (31:2) #egﬁ\%ﬁeéﬁﬁﬁ%%l?ﬁ‘g Eoé\gr acélﬁjgéﬁ%%%gc&ﬁan?cg%glgﬂgre
opened (b« EQiEBhésC6§eggéP g@%EPHBmBQ&E§09 %%2 §O1PT £58 0kyridchda

reduced to 2 horsepowers ower ~contro anism 13, and thus the

total gut PHhaPPHETv&T v Nel (0 tHOPhRSSAbhittbiaRdchink §me8Yal s t@p&ned
hor sepowers just after the refrigerant is discharged therefrom™ Further,

the totak)ouhRit tREVWREt(B8nhQh3QROWET $& LSokeduced. t On 7thOs Sepeuer shdy t he
refrigerant return mechani sm 15 because the refrigerant discharged from

the comprpasopswes Parhbkkyolebbnned tRet 86mpaEsHaH| 8l oLs byedubod sepover .
The ot her desired output powers from6 horsepowers to O horsepower can be

al so olit abfedpbweirhe byamharaivtgiomo flades ifnter adbnveroThedchsanism 18] S
enbodi nent, the output power can be finely (stepw se) controlled every one
hor sepewdr the thépnaéingewer (6 horsepowers) of the other compressor 12
fi) -remains unvaried. Therefore, the total output power of the
.. compressors 11 and 12 is equal to 8 horsepowers (= 2 + 6).

When‘the desired output pdwer is 7 horsepowers, both the
magnet switches of the rated compressors 11 and 12 are switched
on, and the return valve 49 and the valve 41 of the power control
mechanism 13 are opened (ON). In-this case, the output power of
the compressor 11 is reduced to 2 horsepowers by the power
control mechanism 13, and thus the total output power of the two
compressors 11 and 12 is equal to 8 horsepowers just after the
refrigerant is discharged therefrom. Further, the total output
power (8 horsepowers) is reduced to 7 horsepowers by the
refrigerant return mechanism 15 because +the refrigerant
discharged from the compressors is partially returned to the
accumulator by 1 horéepower.

The other desired output powers from 6 horsépowers to O
horsepower can be also obtained in the same manner as described

above. That is, in this embodiment, the output power can be

finely (stepwise) controlled every one horsepower in the range



2 AUG 2006 27 fromO horsepower to 10 horsepower by selectlvely openi ng. or
closing (ON or -) the valve 41 of the power control nechanism 13 andiﬁﬁbHMB
return valve 4 of the refrigerant return mechanism 15 as shown in Fig. 5.
According to this enbodi nent, the output power is nore finely controlled
by the fine control operation of the control valve 17 in a small or fine

‘range. That is, by selectively controlling'the control valve 17, the power
control nmechanism 13 and the refrigerant return nechani sm 15, the out put
power can be snoothly controlled su#tantially linearly as indicated by a
one- dotted chain Iine as shown in Fig. 5 |ike a smooth and |inear power
cont r ofTeBt & e [PWLT nver &y Twrﬁﬁw byheedpsitdvedy ey s@bot h
and variabl e (substantially linear|ly variable) output power can be
obt ai n@&059‘n83(9§ BRI v) t B P lste Onprfe $66r POVREL ﬁOHBrng@?%?néﬁﬂp%%ssor .
Accordin % t he adverse effects such as noises, etc. due to hf i nverter.
conpr e& henretura, vy, 4 éﬂatFﬁéI@ﬁ?ﬁgﬁFaPﬁer&ﬁﬁﬁPa?ﬁghéﬁﬁsﬂ Peficed.
Furt her thls eﬁbodl nt has the features (1) the pipe diameter of the
i ndoor SREYP &R%c éﬁge ‘is set to 7nn1 mhlch is smaller than the pipe

di ameter of ,the_qutdoor heat exc the ¢ ntrol | ve 17
serving as fRg° gé?gu{%J $§&EC§W‘ ePE%Sefﬁﬁigﬁs B?@% o%ly the

RS A 5 e et ke

operat ,gige ACLOLfl %9' ¥mai§) oierf el r L gppant 'ﬂf@ﬂ"nis,sle;i:’fdséfe&@fvely

» controlling the control valve 17, the power control mechanism 13

L:) and the refrigerant return mechanism 15, thé output_power can be

smoothly controlled substantially linearly as indicated by a one-

dotted chain line as shown in Fig. 5, like a smooth and linear

power control obtained by an inverter cdmpressor. Therefore, a

desired smooth and wvariable (substantially linearly variéble)

output power can be obtained by using only the rated compressors

with no ipverter compressor. Accordingly, the adverse effects

such as noises, etc. due to the inverter compressor can be

avoided, and the cost of the apparatus can be reduced.

‘i) Further, this embodiment has the features (1) the pipe
diameter of the indbor heat exchanger is set to 7mm, which is
smaller than the pipe diameter of the outdoor heat ékchanger
(9mm), and (2) the control wvalve 17 serving as the pressure
reducer of the refrigerant is disposed at only the indoor units
Al and A2, so that the refrigerant flowing in the inter-unit pipe

is kept in a liquid state in both the cooling and heating

operations. Accordingly, (3) the refrigerant amount sealed in the



2 AU6 2006 - 28 refrigerant circuit can be mnimzed with the features (1)
and (2). Therefore, the receiver tank and the open/cl ose val ve are-2 AlU6 2006
unnecessary, and the nunber of parts can be reduced. The refrigerant
control device 5 as described above nay be designed to have a conpressor
whi ch has only one cylinder and a power control nechanism 13 as shown in
Fig. 8. Inthis case, the output power is controlled every two '
hor sepowers. Further, the present inventionis not limted to a

mul tiroomtype air conditioner havinggplural indoor units A and the sane
effect can be obtained even when one indoor unit Ais wused. Fig. 9is a

refri ged sl geitdrotli did@ii BNc@h b ONThinoped waehOotHeNGech@uaeseqanNdand
enbodi ment of the present invention. The difference between this enbodi nent

and t he pnbrtkrefdre Shene récdiger 2ta6R1 R8 ithet Bpknacpoke- ¢hangeallee type
conpressor 111 is used in place of the rated conpressor having the power
cont r alnmesdEEsm Ehd Riie "npolse:c hahgeabte dapoe angphessbr " neans a
conpressor having a notor whose nunber of poles is changeable, and thus
the rotati difted mefigyersdnt eomotallr desrivay iSalse desertiltetd  atblosreo mayuibepower
of the conmpressor is finally variable. By changing the nunber of the poles
of thedemiansd tiwe heotaatd mraipransdewhbich hesmordyy ioney aildddend apdus t he
out put power of the conpressor is also varied. In this enbodi nent, when

t he pdP@em ARl mephandsiples 86r shownr thahb@s § helhiibe ceBeoltes of a

not or thereof fromtwo pol es
output power is controlled every two horsepowers.

: fi} Fgrther, the present invention is not limited to a
) multiroom-type air conditioner having plural indoor units A, and
the same effect can be cbtained even when one indoor unit A is
used.
Fig. 9 1is a refrigerant circuit for an air conditioner
according to a second embodiment of the present invention.
The difference between this embodiment and the embodiment
shown in Fig. 2 resides in that a pole-changeable type compressor
111 is used in place of the rated compressor having the power
control mechanism 13. The "pole-changeable type compressor" means
S a compressor having a motor whose number of poles is changeable,
and thus the rotational number of the motor is variable, =0 that
the output power of the compressor is finally variable. By
chénging the number of the poles of the motor, the rotational
number of the motor is varied and thus the output power of the
compressor is also varied. |
In this embodiment, when the pole-changeable type compressor

111 changes the number of poles of a motor thereof from two poles



2 AUG 2006 29 to four poles in response to an instruction froma pole
changer 11la for changing the number of poles of the motor, the -7 AUG 2006
rotational nunber of the notor is reduced to a half (i.e., the output
power is reduced to a half). On the other hand, when the pol e-changeable
type conpressor 111 changes the nunber of the poles fromfour poles to two
pol es, the rotational nunber of the conpressor is nmultiplied tw ce. That
is, in the first enbodi nent the output power of the conpressor is reduced
(to a half) by actuating the power. cgntrol nmechanism and in this

enbodi nent the output power of the conpressor is reduced (to a half) by
usi ng tohe¢opel potbangaakbepbype €6Mahess8trudiechoeREmMCANHHDE EREAGEFON Of -
- -this enbodinent is substantially identical to that of the first

enbodi mEnk efeeptcham@ping heclsw nelbeg OpEr apbdEs Ofod heHoWebhteent r ¢he
mechanismis replaced by the pol e-changing operation of the conpressor,
‘and t hesatthensdnmaumivetr @f ftHeowasors hiownredudedysto 6a anal¥ atee. apphecabl e
to this enbodiment. That is, the opening degree of the control valve 17 is
first oortpuds pegerniscredderdetw thhahfair Oncthei btberngahdadwhent hbesane
manner as the f irst enbodinment. Specifically, when the air conditioning

| oad i poleasbangendleojoriencohppessef 1ht cbargeb vdeyanumbeyf efickhendoor
unit Al, A2 is increased (the valve is opened). On the other hand, when

t he ai POAERAIELPENfAYY| Patiedet? careLolam dhenirnFaddgned sumbes ofokbeo

val ve 17 of each indoor unit A, A2 is reduced (the valve is closed). If

t he poWSMPEEFERPS 15a8eytdRline E6HER ol TRAE Iy in the first embodimen

{i) . the output power of the compressor is reduced (to a half) by

- actuating the power control mechanism, and in this embodiment the
output power of the compressor is reduced (to a half) by using
the pole-changeable type compressor.

The power control operation of---this embodiment is
substantially identical to that of the first embodiment except
that the switching operation of the power control mechanism is
replaced by the pole-changing operation of the compressor, and
thus the same control flow as shown in Figs. 6 and 7 are

applicable to this embodiment. That is, the opening degree of the

control valve 17 is first controlled in accordance with an air
conditioning load in the same manner as the first embodiment.
Specifically, when <the air ¢onditioning load increases, the
opening degree of the control valve 17 of each indoor unit Al,
A2 is increased {the valve is opened). On the other hand, when
the air conditioning load decreases, the opening degree of the
control valve 17 of each indoor unit Al, AZ is reduced (the valve

is closed). If the power control based on the control of the



2 AUG 2006 - 30 control valve 17 cannot follow the variation of the_g]
condi tioning | oad, the nunber of poles of the conpressor notor is cHal 08
in response to an instruction fromthe pole changer Illa to increase or
decrease the discharge anmount of the refrigerant fromthe conpressor in
step 3' of Fig.6 and step 17° of Fig. 7, or the return valve 49 is opened
to return a part of the refrigerant discharged fromthe conpressors 111
and 12 through the return pipe 47 to the accurmulator 8 as shown in Fig.

9. These control operation is perforgpd-by the control device 5a |I|ike the
first enbodi ment. According to this enbodi nent, the output power is

St epwi &sntsint rellhved fu7omc@nherseponeowt 0tA8 hedsLpbiens @S vkl calied by a
solid line by controlling the pol e-changeabl e type conpressor and the
refri gesrahiticiing Imodantlsen dombdy 6fr pbeescofit thkl cogprelsoccontotar val ve
17, the output power can be snoothly and substantially linearly controlled
as i ndizatleahdnd aipmeesiponed techannihstweuctiiks flrempdher podeat chlangleran

i nverter conpressor. Fig. 11 is a refrigerant circuit showing an air

condi t}bker toacdorderget con tddantagthodineentisthangeprasewnrt| mentthen. In
this enbodi nent, one of two conpressors 211 conprises a pol e-changeabl e
type ceRfRiasIGIWHingn e goppresseandar skepadnef Bipohednd gharoll’ "
mechani sm 13 for perform ng a 50% power save as _described above. Assuming
that t®e Tepresr T fpidmpy el Lhoverpened g Tty 8 Paxt wd- pol e

driving node, the output, power of the
éhe refrigerantp éiégharged from the compressors 111 and 12

through the return pipe 47 to the accumulator 8 as shown in Fig.

9. These control operation is performed by the control device 5a
like the first embodiment.

According to this embodiment, the output power is stepwise
controlled from O horsepower to 10 horsepowers as indicated by
a solid line by controlling the pole-changeable type compressor
and the refrigerant return mechanism 15. By further controlling
the control wvalve 17, the output power can be smoothly and
substantially linearly controlled as indicated by a one-dotted
chain line, like the power control of an inverter compressor.
L Fig. 11 is a refrigerant circuit showing an air conditioner
according to a third emquiment of the present invention.

In this embodiment, one of two compressors 211 comprises a
pole-changeable typé compressor which has a pole changer 21la and
a power control mechanism 13 for performing a 50% power save as
described above.

Assuming that the compressor 211 has four horsepowers at

full power in a two-pole driving mode, the output power of the



2 AU6 2006 - 31 conpressor 211 is reduced to 2 horsepower when the gome
control nechanismis actuated. Therefore, in a four-pole driving np b 2006
t he out put power of the conpressor 211 is two horsepowers at full = power,
and it is further reduced to I horsepower when the power control nechani sm
Is actuated. In addition, when the return valve 49 is further opened in

t he above state, the output power as described above is further reduced by
1 horsepower. Accordingly, the total output power of the conpressors can
be controlled every one horsepower By conbining the above control
operations. Wien .the valve control operation of the control valve 17 is
added domprdis@b@ua peweedeestr eb Raesrddpswet Mhamoid pawers ghsittanli al | y

| i near power control operation which is substantially identical to that of
t he | muaztsarisoons essiouattad. bPhers farepdinLak€éoubhepoler drishdgs eoded

enbodi nents, the control of the opening degree of the control valve 17 is
first denoudbluddpatwerhet i the icimpmssam 214t dgetwashalesapaves allovall
according to the present invention, the refrigerant control apparatus

havi ngpawer r s@trell ido s dswdhers regugeddde Wi hiprsiepoyere whesnthel peEeFani sm
and the refrigerant return nmechanism and the refrigerant anount

di schaerdl swchgaisgoipracterted. dohedditdenhywhennghe fe e vadys: r ol
mechanismand the refrigerant return nmechanism Therefore, the fine power
contr dt® chf BRTHEBRFoFREFSSh 1P bERRdaPaKge SRR byt PgtRRE yPEWET P&t ed
conpressors,. s hat the _sane control as an inverter conpressqr can be
peﬂ)or %Qﬁigt?i‘f’or’(&wtl?n&‘rit eLJHPERGRd by 1 horsepower. Acordingly,

siD the total output power of the compressors can be controlled every

s

one horsepower by combining the above control operations. When
. the valve control operation of the control valve 17 is added to
the above power control operation, the smooth and substantially
linear power control operation which is substahtially identical
to that of the inverter compressor can be performed. Like the
first and second embodiments, the control of the opening degree
of the control wvalve 17 is first controlled at the initial
control stage.

As described above, according to the present invention, the
refrigerant control apparatus having the rated compressor. is
provided with the power control mechanism and the refrigerant
return mechanism, and the refrigerant amount discharged from the
‘compressor is controlled by using the power control mechanism and
the refrigerant return mechanism. Therefore, the fine power
control can be performed in a broad range even by using only the
rated compréssors, so that the same control as an inverter

compressor can be performed without hunting. In addition,



- 32 peripheral equipnents suffer no adverse effect because the :
refrigerating machine or the air conditioner of this invention does? myk 2006
need an inverter conpressor for which the driving power frequency is

vari able. Further, the refrigerant amount to be supplied to the

refrigerant circuit can be controlled by only the refrigerant control
apparatus, and thus other equipnents for adjusting the refrigerant anount
are unnecessary. Therefore, the construction can be sinplified and the
nunber of parts can be reduced. Accogging to the present invention, plural
rated conpressors are provided and at | east one of the conpressors has a
power pEfiiedalreehanpmentEhesefoee, nd addiciricen ¢pfébe ddemisas the

descri bed above, the power control can be nore finely performed in a

br oadere fmingerdiyi rsyihadh ine ombi thagaihecondptienersofFahtikseinvanddot ng t o
the present invention, a multiroom type air conditioner has the

refri gioed inog: meeldi pe dsvdeseri benprabsue. fdharlefch ehe ldaifviing power
control can be perforned in a broad range in each indoor unit, and thus
conf orfrdsiwengy isorabidlpie can be obtained. In addition, the refrigerant
amount to be supplied to the indoor unit can be controlled by controlling
t he power dfutteronjhesserfah@geidet camaueit vipvde suprphiedoter the

equi pnents for controlling the refrigerant amount _in the outdoor unit,
such acefrigranierciapRit -gep. bea@nidiol lash bY a1y héher siefrigegant

construction can be sinplified and the nunber of parts can be red¥$ed. 2
AUG 20¢ntrol apparatus, and thus other equipments for adjusting the

refrigerant amount are unnecessary. Therefore, the construction

can be simplified and the number of parts can be‘rgduced.
According to the present invention, plural rated compressors
are provided and at least one of the compressors has a power
control mechanism. Therefore, in addition to the effect as
described above, the power control can be more finely performed

in a broader range by suitably combining the compressors.
Furtherf”according to the present invention, a multiroom
type air conditiopgr has the refrigerating machine as described
above. Therefore, the fine power control can be performed in a
%;) broad range in each indoor wunit, and thus comfortable air
condition can be obtained. In addition, the refrigerant amount
to be supplied to the indoor unit can be controlled by
controlling the power of the compressor and the control wvalve,
so that other equipments for controlling the refrigerant amount
in the outdoor.unit, such as a receiver tank, etc., are not
required. Therefore, thé construction can be simplified and the

number of parts can be reduced.



33 Still further, according to the present invention, in a heat punp type
multiroomair conditioner, the refrigerant anount to be supplied to7tAug 2006
i ndoor unit is first controlled by the control valve which is provided in
the indoor unit. Therefore, the air conditioning operation can be suitably
performed in accordance wth an air conditioning |load without a receiver
tank; an open/close valve of the outdoor heat exchanger, etc. which are
required for the conventional air conditioner. Therefore, the construction
can be sinplified and the nunmber of parts can be reduced. According to the
present invention, the refrigerant afBuint to be supplied to the indoor
unit is controlle control lin oth the refriqgerant .contro chani sm
(refrigeramt® Jrllellt Lﬁ%ﬁ%ﬁchéﬁpgﬁdlggv\g %tﬁr(ﬂs%c?'rg?{fag OBOIJenc?‘lg“ra? er) of

t he outdoor, wunit t he contraol oQr. uni t Ther fqre, the
same SR HoER TeDEFEAOT D PRRELELRORE, SR FOFTagerAe” AREtere (O

h h h
Fecel Vi U Lt SR050R) TRBelh URLE 4 kg 8°#£%§r55§ﬁ.*ef°&?é Al are
requi regh for hien C?Qﬁ??&*:??é& #h' gh&ogﬂhbbﬁ}”%lt“%re%%% the
construction Can be’"s ed an e nunber “of parts can’be re uced

Fur t hegon, @ﬁgﬂgﬂiﬂ? 68@% 1B C88A b é”%ﬁ’itt'a ﬁgg?@%f@%ﬁ%d‘af e HecABdiResF! | bed

above can ned by using the pole type conpressor in

pl ace @itk ha s ahed CURILSE MRV 1RGal hﬁlﬁﬂéﬁﬁﬁ aCOEEEQEvg%Ch@é‘hEm drd
addition to the pol e-changi ng operation of AUG

open/close valve of the outdoor heat exchanger, etc. which are

required for the conventional air conditioner. Therefore, the

construction can be simplified and the number of parts can be
reduced.

According to the present invention, the refrigerant amount
to be supplied to the indoor unit is controlled by controlling
both the refrigerant control mechanism (refrigerant return
mechanism, power control mechanism, pole changer) of the outdoor.
unit and the control wvalve of fhe indoor unit. Therefore, the
same smooth and substantially linear power control as the

~inverter compressor can be performed without using the inverter

{j) compressor, the receiver tank, the open/qlose valve of the
outdoor unit, etc. which are required for the conventional air
conditioner. Accordingly, the construction can be simplified and
the number of pérts can be reduced.

Further, according to the present invention, the same effect
as described above can be obtained by using the pole-changeable
type compressor in place of the rated compressor having the power

control mechanism. In addition to the pole-changing operation of



34 the pol e-changeabl e type conpressor, a part of the refrigerant

di scharged fromthe conpressor is returned to the suction side of s |Qp82ms
conpressor by the refrigerant return mechanismto make the refrigeration
power variable. Accordingly, by using the refrigerating machine of this

I nvention, no inverter (frequency converter) is required, and if the

circul ation anmount of the refrigerant in the refrigerating machine is
adjusted by the control valve in the indoor unit, the outdoor unit needs
no control valve for controlling theggcirculation amount of the

refrigerant. Therefore, the receiver and the control valve which are

reqU'r@ﬂefﬁéléhéhhﬂgéﬂblént&pé”cbﬁ?réggbﬁntEO@%&tabE ﬁﬂéﬂkéfﬂlgﬁréHEEHOI
required in this invention, so that the construction of the air

condi t §986KhaEt@8d bersinMehif befipaadsbie i sntghernetl RY tthet AudiEidrediaked. | n

t he enbodi nents as descri bed above, the air conditioner (refrigerating
machi nef basdt bemppapsessby lthel ie firigedsnithderturn h@aiaerisn ttorayakise a
conpressor having only one cylinder and a power control mechanismin place
of t hi shéypefofi gearyiriess opowet n verisbdase, Atberdihgly, pdser usingonthe! | ed
every two horsepowers. The enbodi nents as descri bed above are applicable
to notrefnigetatingl nachine adf Cobeliinoemtidaying piverter ndborquenays A,

but also an air conditioner having only one indoor unit A |In the above
enbodi gERVertehe Agt ebuimmtssand ( pdwathe | eimey kit or oappussodf hehe ng t he

power control mechanismor the 2 AUG 2006 - _
refrigerant in the refrigerating machine is adjusted by the

control wvalve in the indoor unit, +the outdoof unit needs no

control wvalve for controlling the circulation amount of the
refrigerant. Therefore, the receiver and the control valve which
are regquired for +the indoor unit in the conventional air
conditioner are not required in this invenfion, so that the
construction of the air conditioner can be simplified and the
number of parts can be reduced.

In the embodiments as described.above, the air conditioner
(refrigerating:machine) has the compressor having two cylinders,

however, it may use a compressor having only one cylinder and

T

a power control mechaniém in place of this type of compressor.
In this case, the output power is controlled every fwo
horsepowers.

The embodiments as described above are applicable to not
only the multiroom air conditioner having plural indoor units A,
but also an air conditioner having only one indoor unit A.

In the above embodiments, the rated compressor'(power-

invariable compressor) having the power control mechanism or the



35 pol e-changeabl e type conpressor is used. However, any type of

conpressor for which the frequency of driving power is fixed may bel At
insofar as its output power can be varied in conbination wth a nechani sm
for returning to the conpressor a part of the refrigerant which is under
conpressor or has been conpressed. 2 AUG 2006 -36 WHAT IS CLAIMED IS 1. A
refrigerating machi ne including: a heat exchanger for perform ng heat
exchanger between a refrigerant and air; a rated conpressor for which the
frequency of driving power is fixedggsaid conpressor having at |east one
cylinder for conpression; said conpressor having first and second

cyl i ndghse-@RenGeRBlé Blpbhe 233l 4 eiLdder BBl 8ronany tydie of
cylinders under refrigerant conpression process to the other c¢ylinder
under &@hprE8ESAt £SHGIHIh RIHE SSBquRriVer aealialy pBRBRNLS NFIkeE dss

di sposed in said conpressor and serves to return a part of the -
refrigeeanded iy ldndays vhdgfuta poQeR’ 628 Bg PEPLES Sin CdlRingyidmder
under sucking process to reduce an output power of said conpressor; a
refri geiant ar abghantenhdors refrarniaguia e aopriestiont ke pafy i@erin

di scharged from said conpressor to a refrigerant suction side of said
conpr essbrigandnt which is under compressor or has been compressed.




a controller for selectively controlling said power control nechani sm and
said refrigerant return mechanismto make the output power of said 2 AUG 2006
conpressor variable. 2. The refrigerating machine as clained in claiml,
wherein said refrigerating machine includes plural rated conpressors, and
one of said conpressors includes - 2 AUG 2006 -37 said power

at | east
contr ol

i ndoor units each having an i ndoor heat exchanger, and an outdoor
havi ng an_out door._heat exchanger and a conpressor, including a

th conprises: a heat exchanger for perform ng heat
exchanger, between a re%&%g§rant6§pd air; a rated conpressor for which the

refriger

frequenc

of driving p 9%

cylinder for conpression; _s égtqg{ ressor haVqufftht gnd second

cylinders, and a part of fhe conpre??ggrrg?Fi%%réﬁFuﬁﬁ

Ratof the

mechani sm 3. An air conditi.@per which is equi pped with plural
unit

o9 BaFF RomiessdF%havi ng at | east one

cylinders,under . refrigerant f%gggég§§ﬂéngn%rggg§s to the other cylinder

under refrigerant suction proces

di sposed

a power control nechanismwhich is

_ in said conpresgor.ald SKMESsLY F&L UMY & Rak! eRE tdigy ef ri gerant
in the cylinder under a conpressing process to the cylinder under

process t¢x redyglg okt W RewB!l i AhpeeRPELSISHFing at least one

cylinder for compression;

said compressor having first and second
cylinders, and a part of the compressed refrigerant in one of
the cylinders. under refrigerant compression process to the
other cylinder under refrigerant sucticn process;

a power control mechanism which 1s disposed
in said compressor and serves to return a part of the
refrigerant in the cylinder under a compressing process to the
cylinder under sucking process to reduce an oultput power of
sald compressor;

a refrigerant return mechanism for returning
a part of the refrigerant discharged from said compressor to a
refrigerant suction side of said compressor; and

a controller for selectively controlling
said power control mechanism and said refrigerant return
mechanism to make the output power of said compressor
varitable,

2. The refrigerating machine as claimed in claim 1,
wherein said refrigerating machine includes plural rated

compressors, and at least one of said compresscrs includes

sucki ng



a refrigerant return nechanismfor returning a part of the refrigerfgh
di scharged fromsaid conpressor to a refrigerant suction side of sa b 2006
conpressor; and a controller for selectively controlling said power

control nechanismand said refrigerant return nmechanismto nmake the out put
power of said conpressor variable. 4. The air conditioner as clained in
claim3, further 2 AUG 2006 -38 incquing a control valve which is

provi ded to each of said indoor units and is actuated in both cooling and
heating operations to control the anmount of the refrigerant flowing in
each i ndogtithamveexchahgel mamhanigs.control an output power of said air
condi tioner in accordance with an air conditioning |oad, whereby the

cool i ng afd heat i nd*bFeratPaAst e hetishned cIHeiecordahcBlwah the air
conditioning load. 5. A refri_eratingdnachine i ncl udi ng: a heat exchanger

for perfor™y HEETSeReRANMET TetReddod MEaS GEFRATIZNY 31T 2la

pol e- changeabl e typ onpressor having at | east one cylinder and a

Dol - Chang i ecHati SATTES ThaHPREE Het MITOSPoaT Hot ab SRASARGoL
conpressor ; _at. .| east . Of refrigerant return mechanismfor returning a
part of tﬁ%cﬁéjfﬂggrég?%ﬁ %%%ﬁfﬁbgﬁggﬁ%$§gF6&b8 gPr%ﬁ%%geable type

compressor 10 a 1 efy iaehanl AL Ol 08,0l Bal 4 LaMILeRspLoand a power

control nmechanismfor returning a part o rigeran n the cylinder
under a CREPf &SP 1O efrigerant and air;

a rated compressor for which the frequency of
driving power l1ls fixed, said compressor having at least one
cylinder for compression;

said compressor having first and second
cylinders, and a part of the compressed refrigerant in one of
the cylinders under refrigerant compression process to the

other ¢ylinder under refrigerant suction process;

a power control meéhanism which is disposed in said
compressor and serves to return a part of the refrigerant in
the cylinder under a compressing process to the cylinder under
sucking process to reduce an output power of said compressor;

a refrigerant return mechanism for returning a part
of the refrigerant discharged from saild compressor to a
refrigerant suction side of said compressor; and

a contrcller for selectively controlling said power
control mechanism and said refrigerant return mechanism tc make

the output power of said compressor variable.

4. The air conditioner as claimed in claim 3, further



process to the cylinder under sucking process; and a controller for

sel ectively controlling said pole- changi ng nechani sm of said - 7 AUG 2006
pol e- changeabl e type conpressor and at |east one of said refrigerant
return nechani smand said power control nmechanismto make the output power
of said conpressor variable. 6. The refrigerating nmachine as clainmed in
claimb5, wherein said refrigeratingagachine include plural conpressors, -
2 AU6 2096 -39 and at |east one of said conpressors is equipped with said
power control mechanism 7. An air conditioner which is equipped wth
plural | h¥oBridgi sceatichalding ahirhdborriredtedxEnas@t cfaf@idn out door
unit having an outdoor heat exchanger and a conpressor, including a

refri ger at TP MR e Wi th TTnprees? RPHe&C*BRaRYR 0 er f or mi ng heat
exchanger between a,_ refrigerant and ajr; pol e-changeabl e type conpressor
havi ng ato?%ﬁ§J‘ﬁﬁet8yF??ﬁé£a'%gﬁdaﬁoBB éé%ﬁ%ﬁbFﬁﬁrﬁ%%ﬁﬁﬁ?§ﬁf?%ggcﬁ%nging

t he nunbe f .poles . of. said conpressor, at |east one of refrigerant
return ne%:%%}lilsnﬁo or h?% u?bﬁcqunadlgéer Bgrtt% ) rré’?‘r?ﬁe?%t R iPSERAr 8Jéd from

sai d po'eg?ﬁ@gﬁﬂbb%ndEXPgn&Pg@{%%%ﬁ&déﬁhé‘df%%rggeéﬁPtcéﬁﬁﬁégﬁgiﬁide of sald

conpressor and a power contr anlsn1for_return|ng a par i the
refrigerant.dn eyl m@géodm%r aBdCRIP! B8RP INY rRE OGRS Sard Ble ¥k nder

under sucking process; an
in accordance with the air conditioning load.

5. A refrigerating machine including:
a heat exchanger for performing heat exchanger between
a refrigerant and air;

a pole-changeable type compressor haviﬁg at least
one cylinder and a pecle-changing mechanism for changing the
number of poles of said compressor;

at lzast one of a refrigerant return mechanism for
returning a part of the refrigerant discharged from said pole-
changeable type compressor to a refrigerant suctilon side of
said compressor and a power control mechanism for returning a
part of the refrigerant in the c¢cylinder under a compression
process to the cylinder under sucking process; and

a controller for selectively controlling said pole-
changing mechanism of said pole-changeable type compressor and
at least one of said refrigerant return mechanism and said
power control mechanism to make the output power of said
compressor variable.

5. The refrigerating machine as claimed in claim 5,

wherein saild refrigerating machine include plural compressors,



a controller for selectively controlling said pol echangi ng nechani sm of
sai d pol e-changeabl e type conpressor and at | east one of said refrTééﬂ&ﬂWﬁ
return nmechani smand said power control mechanismto make the output power
of said conpressor variable. B. The air conditioner as claimin claim?7,
further including a control valve which is provided to each indoor unit
and is actuated in both cooling and heating operations to control the
anount of the refrigerant flowing in each i ndoor heat exchanger and thus
control an output power of said - 2 AUG 2006 -40 air conditioner in

accor dancd@dniethlaas i ene efdiseiianFegp o ref 19t feuinnrisbrighi saidher eby t he
cooling and heating operations are perfornmed in accordance with the air
condi t i oY 690ET9L TRGAECRGH  of driving an air conditioner which
includes,plural i ndoor ,units_each having an indgor heat . exchanger and a
control valve for EBnfrdl PPHY E FrOW T AnDURIUSPPRE! ¥ geriittaint o t he

i ndoor heat exchangerétﬁpqlan outdoor(xﬁn%%ggavi an outdqor_ heat

exchangeﬁfmgofaF%a Corpr esSorFof " RTINS f FRYUEHEY of "dr FUi ng power is
fixed, s%!{’td%gqpﬁgféq{avﬂl V.09 g\tzd&%’?%{ea%ngxgxéﬁ(]?%grafrfofra %8H?£§§§OIJ:OH’ a
an e o] he Te

refriger return nechani smrtor returning a pa rigerdnt

di schar ged, dyr0m32k 0 LAMES30hg | 92 18f L 98FADLnSLGdan si de of said

conpressor and a power control mechani sm ret ing a part of the
refrigerant in thacCykimdefe Under par EOMPIRESLAR RERSARS: tRthhencyl i nder

under sucking process, conprising the steps of:
refrigerant and air;
a pele-changeable type compresscr having at least one c¢ylinder
and a pole-changing mechanism for changing the number of poles
of said compressor;
at.least cne of a refrigerant return mechanism for returning a
part of the refrigerant discharged from said poclechangeable
type compressor to a refrigerant suction side of said
compresscr and a power ccnbrol mechanism for returning a part
of the refrigerant in the cylinder under a compressing process
to the cylinder under sucking process; and
a controller for selectively contrelling said polechanging
mechanism of said pole-changeable type compressor and at least
one of said refrigerant return mechanism and said power control
mechanism teo make the output power of said compressor variable.
8. The air conditioner as claim in claim 7, further
including a control valve which is provided to each indoor unit
and is actuated in both cooling and heating operations to

control the amount of the refrigerant flowing in each indoor

heat exchanger and thus control an output power of said



controlling an opening degree of said control valve 1in accordance with the
air conditioning load to performa cooling or heating operation irr'ZAUGZGE
accordance with the air conditioning load in a snmall range; and
controlling selectively the driving of said refrigerant return nmechani sm
and said power control nmechanism when it is inpossible to performthe
cooling or heating operation in accgygdance with the air conditioning |oad
by only the control of said control valve, whereby the output power of
the conpressor is controlled variably. AU6 2006 -41 10. A method of
driving aAlai pordiidionegnér awretvancaeliyblesaipladralconddbbening tloagaeh havi ng
an i ndoor heat _exchanger and a control _valve for controlling a flowin
amount of TPefIRRSantirnt B ??ﬁ?ﬁ|%&80F°ﬂ%b%9é%EhQﬁ@éanaﬂﬁﬁ%ﬂF%ﬂﬁ@déé? uni t

havi ng an _out door. heat exchan | e- changeabl. e t ressor havin
at | east Bﬁﬁ%%§W$%era8ﬁ8r%§ J&ﬁhﬁﬁ?nﬁlr ﬁl?ﬁf g ﬁPeast one of g

rgfrlgeragt return %Ecqu%§n1 &95¥£%%%%£%??gg?§ﬁ%t%O%ﬁ;% iéﬁfrigeranp

di scharged ' from sai conpr 85sorf de of said

compr es90L, Nhie GRS CORLEOL, MBENAOLEMI Y, d elutnlng 3, part of the

refrlgerant I'n under a conpressi process to e cylinder
under SUCEk@HarPJéJ}?%%% aCOPRELSI %1%91?8%9&%@01}119?@ LOEL LG; AN QRERI NY

degree of said control valve 1n accordance wt e alr conditioning |oad
to perforgrare £0Qd 8 t0knheath G rRReLaLE LN dbraceRrdansg W tdhdderair

unit having an outdoor heat exchanger, a rated compressor for
which the frequency of driving power is fixed, said compressor
having at least one cylinder for compression, a refrigerant
return mechanism for returning a part of the refrigerant
discharged from said compressor to a refrigerant suction side
of said compressor and a power contrcl mechanism for returning
a part of the refrigerant in the cylinder under a compression
process to the cylinder under sucking process, comprising the
steps of:

controlling an opening degree of said contrel valve
in accordance with the alr conditioning load to perform a
cooling or heating operation in acceordance with the air
conditioning load in a small range; and

controlling selectively the driving of said
refrigerant return mechanism and said power control mechanism
when it is impossible to perform the cooling or heating
operation in accordance with the air conditicning load by only
the céntrol of said contrcl valve, whereby the output power of

the compressor i1s controlled variabkly.



conditioning load in a small range; and controlling selectively the driving
of said pole- changeable type conpressor and at |east one of said ~ 7 AU 7006
refrigerant return nechani smand said power control nechanismwhen it Ts

i npossible to performthe cooling or heating operation in accordance with

the air conditioning |oad by only the control of said control valve.

41

10. A method of driving an air cenditioner which
includes plural indoor units each having an indoor heat
exchanger and a control valve for controlling a flow-in amount
of refrigerant into the indoor heat exchanger, and an cutdoor
unit having an ocutdocr heat exchanger, a pole-changeable type
compressor having at least cne cylinder and a pole-changing
mechanism, and at least one of a refrigerant return mechanism
for returning a part of the refrigerant discharged from said
compressor to a refrigerant suck-in side of said compressor and
a power control mechanism for returning a part of the
refrigerant in the cylinder under a compression process to the
cylinder under sucking process, comprising the steps of:

controlling an opening degree of said control wvalve
in accordance with the air conditioning load to perform a
cooling or heating operation in accordance with the air
conditiconing load in a small range; and

controlling selectively the driving of said pole-
changeable type compressor and at least one of said refrigerant
return mechanism and said power control mechanism when it is
impossible to perform the cooling or heating operation in
accordance with the air conditioning load by only the contrecl

of sald contrel valve.



