1 AIR CONDI TI ONI NG SYSTEM TECHNI CAL FI ELD 00002 The present invention
f-elates to air conditioning systens. Mire particularly, this 5 invention

rel ates to neasures to control air copditioning capacity. BA wm\\A
conventional nulti type air conditiontng systemin which a pl

I ndoor wunits are connected to a single outdoor unit, such as one di,s&l osed

I n Japanese Patent Kokai P i i Qn - 063, has been known. 10
The indoor unit conprises ﬁkpﬁi%\&&%mr} i nverter controls '
capacity and a second conpressor which controls capacity by maﬁmm“mm“‘mmm“m“\
unl oad nechanism And the outdoor unit adjusts the capacity of

condi t i CNREGHNIMCAIFIEDDI i ng t he capacity of each of the two conpressans.

In other words, during cooling node operations, the capacity of each of the

two 15 conprigssedent irveftioh fedtbe@d dticdnditibaingeysraisat Mg peiqeirdl e becones
a given value, whereas, during heating node operations, the capacity of

each sof ihisbRRGATY Reaares 1b SontfdAircBhdiibhinkcihatitft condensing tenperature

beconmes a given va t he ot han or unit adjusts the
capacity i b erforming control so that the degree of
superhea‘t"ﬁgmfu O ‘%%ﬂstant, for exanple during cooling 20 node
operations. Problens That The Invention Intends To . Solve In the

above- descr i béanvesHoasmeHAypapir copditipning sysiemdy srhich a phuality of dedadrt i oni ng
capacity of the outdoor unit is controlled such that evaporating

t enper atumts ape comenitdrtsiangingle opedoat unig sweh s dnedlisslosed &t JapanesalRatendl | t he
time. In other words, in 25 conventional air conditioning systens, the air
condi t i kWAag PablRaton WoOH02/230063] ey ba¢h khown.

g»

10 The indoor unit comprises a first compressor which inverter controls capacity and
a second compressor which controls capacity by means of an unload mechanism. And
the outdoor unit adjusts the capacity of air conditioning by controlling the capacity of
each of the two compressors.

In other words, during cooling mode operations, the capacity of each of the two

15  compressors is controlled such that evaporating temperature becomes a given value,
whereas, during heating mode operations, the capacity of each of the two compressors is
controlled such that condensing temperature becomes a given value.

On the other hand, the indoor unit adjusts the capacity of cooling by performing
control so that the degree of superheating becomes constant, for example during cooling

20  mode operations.

Problems That The Invention Intends To Solve

In the above-described conventional air conditioning system, the air conditioning
capacity of the outdoor unit is controlled such that evaporating temperature or
condensing temperature maintains a constant value all the time. In other words, in

25  conventional air conditioning systems, the air conditioning capacity of an outdoor unit



2 is'controlled so as to maintain a plurality of indoor units in such a
State that each indoor wunit is able to continuously exhibit a respective
specified air conditioning capacity. In the foregoing air conditioning
system the evaporating tenperature of the condensing tenperature is held
at a fixed value. This nmeans that, even when it is 5 sufficient for an
indoor unit to operate at a less air conditionin apacity, the outdoor
unit is BFeruplled sorasdo gnainfaing Pl“@g%?ftc'i“aﬂ?rdﬁ“téé'bgt‘?‘taﬁtat?ﬂ@tt §3418doAy en when
the air conditioning load is small during for exanple an internediate
peri od, wumtisiahl¢docontimuouspexlubibs respective spenifiedzir conditiohing sapasgy.capacity as
when the air conditioning load is at its maxi num thereby resulting in an
excess of 1y drRpésegoing Adr sorditiailitig @Ysteme tikdevapordting fefpata@ieYorathewhi ch
the indoor unit is repeatedly operated and stopped becones higher. This

producesg dQMix?%"femﬁé?ﬁ’thré & hdl@%a h?é%@ﬁlﬂg.urﬁﬁ%%éaﬁ§ 1St E@bdnYwhE i 1€
co t abl e. t her

capacity o ressors becones uns Fur , the frequency at which

t he npressor. »s repeatedly driven and stopped.. 15 becones ,hi r.. which

causes R fof andRfese'e Hankie ol iesd ol B fiionia \MRERD: HE SR cosor

is driven or stopped. Furthernpre, the excess of air conditioning capacity
producesurﬂ?’éméﬁ?&dﬁﬁ@%r%aﬁ CORGHPNIBH ELRCIHg ef fi ci ency and an unecononi cal
operation. Bearing in mnd the above-nentioned probl ens, the present

i nvent i on watherefives, eveo wienahdiargtanditiomingbload tis emall duripg deerxampleent i on i s
to suppress air conditioning capacity excess and to reduce both the

f r equencintexinedlatec pertodytthd indabi ofiit Wpérates St tiRpSaie st Condifiefiag RepaRg ahut down
and the frequency at which a conpressor is repeatedly driven and shut

down. DI wf Ok, %niifi!d%nih hEM LON #9 mbRfmRh S BRAby! FRUARAS B0 ah exBlis! diVENt i on

for variably controlling e control target
10  capacity.

As a result of the above, the frequency at which the indoor unit is repeatedly
operated and stopped becomes higher. This produces problems, that is, room
temperature varies greatly and the capacity of compressors becomes unstable.

Further, the frequency at which the compressor is repeatedly driven and stopped

15  becomes higher, which causes the drop in durability due to stress produced when the
compressor is driven or stopped.

Furthermore, the excess of air conditioning capacity produces problems such as a
poor operating efficiency and an uneconomical operation.

Bearing in mind the above-mentioned problems, the present invention was made.

20  Accordingly, an object of the present invention is to suppress air conditioning capacity
excess and to reduce both the frequency at which a utilization unit is repeatedly
operated and shut down and the frequency at which a compressor is repeatedly driven
and shut down,

DISCLOSURE OF THE INVENTION

25 The present invention is an invention for variably controlling the control target



3 value of a heat source unit. Mre specifically, the first invention is
directed to an air conditioning systemfor providing air conditioning, the
air conditioning systemconprising a gefrigerant circuit (15) formed by
connection of a heat source unit (11)"and a plurality of utilization units
5 (12, 13, ...). In this invention, the air conditioning capacity of the
heat source it (11 is controlled such that a physical quantity of
refriger eéﬁ%hﬁ#%ﬁ&?&PT%rough the refrigerant circuit (15) becones a
target value, and wherein the target value is altered  and set. Further,
the second iMeensnesmicaldy,dhe figst deventonis directeddadintaitorandiionng wtemofor 10
providing air conditioning, the air conditioning systemconprising a

r ef ri gerpnovidaigr aiviconditidriing, fthe aidobgitioning esystemnconfprzingemteftgeramtecingnitt ( 11)
and a plurality of utilization units (12, 13, ...). The second invention

further Q8yRirnR8byaonatiohiof aC¥at §dtirdd Wit (TBREAd b Phoralithy OF ueinRdtion Unitgg t he
air conditioning Capacity of the heat source unit (11) so that a physical

ad; usti 0 % AT BRERTER & (Rl BR R R b Ont Sk VIR,

control ling nean 91)., Further, the third ipvention is.an |nveptjon
accordi n§ 8‘5‘trt°ﬂégsé‘€én@aﬁ v BRYSGh JURNUYH P He{;lrggrapgrcgr&lﬁyggl} Weh GFi ng
means (92) is configured so as to variably control the target value

cor r espotediigesany ciruit {ES)abacomen ditaigenvalee, |and avhenein dbe targeitvialue isrlteredui | di ng.
Further, the fourth invention is an invention according to the second

i nventi ocandiset. 20 whi ch the target val ue adjusting neans (92) is configured
so as to variably control, according to the control characteristics of the

target val uergiér,bafedecdndtinQedtRAPRI afredted t6li 4 afrebGRlitRsfinge 8fstémS fir
tenperature of an air conditioning space and an outside tenperature, the

R e S T T TR
i ncl Udes(1%) 9&?&9%@%0%& 1Son(o%3a) hefap Source unit (11) and a plurality of utilization units
(12, 13, ...). The second invention further comprises a capacity controlling means (91)
for controlling the air conditioning capacity of the heat source unit (11) so that a
physical quantity of refrigerant becomes a target value, and a target value adjusting
15  means (92) for altering the target value of the capacity controlling means (91).

Further, the third invention is an invention according to the second invention in
which the target value adjusting means (92) is configured so as to variably control the
target value correspondingly to the air conditioning load characteristics of a building.

Further, the fourth invention is an invention according to the second invention in

20  which the target value adjusting means (92) is configured so as to variably control,
according to the control characteristics of the target value and based on the temperature
difference between a set temperature of an air conditioning space and an outside
temperature, the target value.

Further, the fifth invention is an invention according to the second invention in

25  which the target value adjusting means (92) includes a deciding means (93) for



4 determning the control characteristics of the target val ue
correspondingly to the air conditioning |oad characteristic a building,
and an altering neans (94) for variably controlling, according to the
target value control characteristics #iet er ni ned by the deciding neans (93)
and based on the tenperature difference between a set tenperature 5 of an

air condjtionin ace and an outside tenperature, the target val ue.

Furt her ,éect?f@’%‘f‘gttﬁgicﬁ%ﬂt ?qwlacfeé‘s%l?ﬁ Pﬁ#é’n?afgﬁtl vaseroarespendmghn o dheeaist t he
first to fifth inventions in which during cooling node operations the

ref ri gerconditiphingi katl characteristic iasbuikding vandosmalteringo messu(M) Buvatishly t he
seventh invention is an invention according to any one of the first to 10

fifth instmeollings accordingClo ther {afgkt GaRlel dentred dhaRBRFistidsOdsternlifed B rthger ant
physical quantity is an evaporating tenperature. Further, the eighth

i nvent i Odkcidin@MehilV@8j Brﬁ‘bﬁﬁ& 8h mqulr‘rrlggrgﬁg% gir:.lgef[?exﬁte bE{%ﬁegﬁ iars?tt tefngerai LEth

i nventions 1 n which during heating I ons refrigerant physical

quantid ty 4s a condensin ressure, . Further, the ninth invention is an
Mvert i o Bl ARG DS SHads <G & Ghtsidedempratine cod feel ¥lpent | ons 1 n whi ch
during heating node qp%r_ati ons .the refrigerant physical quanti tE[ is a
condensi ng tIBHHEF4he sixth ipygnting is an inxent iR agcordipg e raynonesofthe firsy emfiftbn
according to any one of the first to fifth inventions in which the air
condi t i dnvergionspawhioh dufinglreokhmgmode operationsi the ¢dffigerant ph¥icaloptantdylied by
controlling the capacity of each conpressor (41, 42) of the heat source
unit (11a}nevEﬁdn’aﬁﬁgpre§§mee.el eventh invention is an invention according to
either the third I1nvention or the fifth invention in which the building

Lo, S R AP SIS s SRl Wyl i Do

10  fifth inventions in which during cooling mode operations the refrigerant physical
quantity is an evaporating temperature.

Further, the eighth invention is an invention according to any one of the first to
fifth inventions in which during heating mode operations the refrigerant physical
quantity is a condensing pressure.

15 Further, the ninth invention is an invention according to any one of the first to
fifth inventions in which during heating mode operations the refrigerant physical
quantity is a condensing temperature.

Further, the tenth invention is an invention according to any one of the first to
fifth inventions in which the air conditioning capacity of the heat source unit (11) is

20  controlled by controlling the capacity of each compressor (41, 42) of the heat source
unit (11).

Further, the eleventh invention is an invention according to either the third
invention or the fifth invention in which the building load characteristics are determined

based on the amount of internal heat generation of the building and the amount of

25  external heat,



5 Further, the twelfth invention is an invention according to the fifth
i'nvention in which a tenperature detecting neans (74) for the detection of
refrigerant evaporating tenperatures, during cooling node operations is
provi ded. And, the capacity controll i5ng means (91), which takes as a
refrigerant evaporating tenperature a target value during 5 cooling node
operations, Js.configured.to control.the.air conditiani capacity of the
neat - sour ce FnE (e W imnhios) i, om iy ach ecpRiiie fo it B ffERfgn
tenperature detecting means (74) detects becones the target value. In
addi t i onvhielha terspsraturgydeteeting memds @f) farrthe daegtian ohrafidgeranteyepergtiteans (92)
is configured so as to determne the control characteristics of the target
val ue ofterhperatavespinriag icoglirtgemnpéde aperaténns kuprohidedro Aad, thh eapa@itplcomtralingg means
(94) of the target value adjusting nmeans (92) is configured so as to
vari abl yn&a@{9n! whith thiedsta refigtRatfevhpiRatioaRfipeiadnite af @FRREVALY dring ur t her,
the thirteenth’invention is an invention according to the fifth invention
in [ t r . ' a o]y ' f
rof r§ geranfhe SRHE SBbHOn¢ 35 EoIELL T il e A ohdiiotlRh SEMRD R ehe
provi deqd. And, the acity controlling 15 nmeans (91), which takes as a
refri geS’ﬁi‘ft 506‘6‘??0‘@%%&38 S¢ Ehh @R SVipsatpe P“Q@‘Eat‘{fﬁlr&ﬂ?é(t% g‘jrat‘llféé{efeﬁbngmde
operations, is configured to control the air conditioning capacity of the
heat soumeass (7)tdeterty beromen she targed valigsilngddisiopethetdecidingmeansn@3) efiper at ure
detecting mneans (76) detects becones the target value. In addition, the
deci di ngheresrpet (39 adfustindendaas (92) isatanfigartidust iando rdetaiminedthe ¢amtrobnf i gur ed
so as to deternmine the control 20 characteristics of the target val ue of
t he condafatiedsicnerihettdr®t vilue! dfetheRiveporhin tethpepdthid FBARGmMOPA)thef t he
target val ue adjusting neans (92) is configured so as to variably control
t hepar val frod\n i t.er t enth
nvdnt | aRerf siing (o4 B BRVIARE (Akc! FRERE MRS (2] hEiiab R PR BT
twel fth, and thirteenth inventjions in ich the target val ue adjusting
reans. ( ey cobE Falk PHRE L O Syt e i ophO el 3 Le Cont 1 o
characteristics are iet nual ly. . ) ) ] i ..

Further, the thirteenth invention is an invention according to the fifth invention in

which a temperature detecting means (76) for the detection of refrigerant condensing

temperatures during heating mode operations is provided. And, the capacity controlling

15 means (91), which takes as a refrigerant condensing temperature a target value during

heating mode operations, is configured to control the air conditioning capacity of the

heat source unit (11) so that a condensing temperature that the temperature detecting

means (76) detects becomes the target value. In addition, the deciding means (93) of

the target value adjusting means (92) is configured so as to determine the control

20  characteristics of the target value of the condensing temperature. Furthermore, the

altering means (94) of the target value adjusting means (92) is configured so as to
variably control the target value of the condensing temperature.

Further, the fourteenth invention is an invention according to any one of the fourth,

fifth, twelfth, and thirteenth inventions in which the target value adjusting means (92) is

25  configured such that the target value control characteristics are set manually.



6 Further, the fifteenth invention is an invention according to any one of
the fourth, fifth, twelfth, and thirteenth inventions in which the target
val ue adjusting nmeans (92) is configured such that the target val ue

control characteristics are set based on an input signal fed from external
setting neans (9b) via a communication line (9a). 5 Further, the sixteenth

i nvention i n inveption according t.o a one of the fourt fifth,

twet Tt he - and Fiet CHERRE FEERIGHS 4o iSatin Shetie G By 938 ddbe Gy g
means (Qéﬁ‘is confi%yred such the target value control characteristics are
aut omat ifiH, tyelfib; angd thirgegpthy inyentigae by whish theotardek value adiuginganeans €92t on
during air conditioning. Finally, the seventeenth invention is an invention

accor di ngnfigurethasush xhae eint target Gralueveantroboharacterstics atehset deseddoman irpans ( 93)
of the target value adjusting neans (92) is configured such that the

target \gndEfed @i ettehiyeftfip@hdanl (91 vid £csifhullYatloBamBi9yy). according to the
nunber of tines air conditioning operation is brought to a halt. To sum up,

i n agcordan ' ] (8] : ' Ny bet ween
the Boat - on it SRR IRShbT KRl inPlyioh SkE BRIy bAgH it Btyuny O

rovi di air 5 conditioning.. And, during air condi.tioning operations,
!to he ai rr}ﬂvha'iv?lﬁﬁn?rﬁgtheyﬁa j 1 ng H’ewﬂ‘@glthestﬂﬁﬁ%@*ﬁﬁ?]?‘i uftg@)mg@szﬁ)ﬂf ol l ed
such that a physical quantity of refrigerant in the refrigerant circuit
(15) becorBaurgd seghybe targetpalugrrgntrplechaactpsisticsedre automatitalby sstibyledrning . More
specifically, for exanple, during cooling node operations, the target val ue
adj ust i ragcordmgdo (B29tatd @f en nperetort deingait comditiohiagact eri stics of an
evaporating 20 tenperature target value, and the evaporating tenperature

target val uFifdllyeBO Geddritdtdith PVREGH 8s tadl Bi9bntiodl h&o@rcﬁn%a!tb ath€ Gixtéhih her
during heating node operations, the target value adjusting neans (92)

det §om NEventiBR ifr WHid ihe%aeﬂ».gxﬁéarﬁt(bﬂsop&e%@&V;Mﬁl@z&d@gsﬁggn emw&qstarget

val ue, and the Conégn3|ng t enperature targe nsi'ng pressure
Eg;gg} t ;C%ll’:lggl{rigg Fl?(‘;l{:,]tgnatentg%hagrg?t &?@Q t‘éﬁ%@ cga}a@treﬂsegcs\é% SiE bgr ?ea?rlli;[lge zrlcecgfdiltagh €
to the number of times air conditioning operation is brought to a halt.
To sum up, in accordance with the present invention, refrigerant circulates
between the heat source unit (11) and the utilization units (12, 13, ...) for providing air
15  conditioning. And, during air conditioning operations, the air conditioning capacity of
the heat source unit (11) is controlled such that a physical quantity of refrigerant in the
refrigerant circuit (15) becomes a target value and the target value is altered and set.
More specifically, for example, during cooling mode operations, the target value
adjusting means (92) determines the control characteristics of an evaporating
20  temperature target value, and the evaporating temperature target value or evaporating
pressure target value is altered.
Further, during heating mode operations, the target value adjusting means (92)
determines the control characteristics of a condensing temperature target value, and the

condensing temperature target value or condensing pressure target value is altered.

25 When such a target value is altered, the capacity controlling means (91) takes a



7 refrigerant evaporating tenperature or a refrigerant condensing
tenperature as a target value and controls the air conditioning capacity
of the heat source unit (11) in such A way that either an evaporating
tenperature that the tenperature detecting neans (74) detects or a
condensing tenperature that the tenperature detecting neans (76) detects 5
becones target val ue. For exanmpl e onpressar _capacityv.is contraolled such
that ¢ hderigsabPuRom e srmRy A0SR B £eiRg bl Foidiniinh Bripelasi S At ores o
target value. Further, in the deciding neans %3) of the target val ue

adj ust i vglueeandscontyols the jairironditigningr geacity et the heat sovrcecnit 8d) & sughiz i s
manual |y set, a target value control characteristic is set based on an

i nput siveayathaf eithef raoneviaperating eenmperateret thathe temperafudd detectang mearts(74)

comuni cation line (9a), or a target value control characteristic is

aut omat i gedctsyorSe Eorilénsih@ M epturChal thetempérafue deteaing MEardn(76Paétadts on
during air conditioning. Effects O The Invention Therefore, 1n accordance

witheth L OV, ' il ] '

terpar atoPRPER bl A *Por blspich, R RS HEl STonfollFERIBIA | of
15 building for controlli nﬁgthe air onditionli?ng capacity pf the heat
source (RYRROTRLNE tempgrapuee oF figgopdensing Serpsrafure begomes Egarrﬂ?td’ﬁ ations at a
corresponding air conditioning capacity to the building air conditioning
| oad. That ifg)ﬂhméhthetdeiﬂél%um’qnéi(%-ﬁtOffﬂ@ﬁrtafg'i’éV%]W pdjustingoneans (92, ¢ither 13,
...) to operate at a less air conditioning capacity, the heat source unit
(11) al sotacgen vilee opreraltcharacteristid sssamablly s@Da cageti valuertongokapeacidrigtic As a
result, the utilization units (12, 13, ...) can be prevented from bei ng
oper at eds sef basedeys @pSinpBt AR fddy frdul ithe eki@fnal seftidhemasnsi (IHYrviedhat e

peri od. Because of this, it 1is possible to reduce the frequency at which
the atild | i . W i ut down.
g 16 doffthirfithridf éﬁ%ﬁ&ﬁ or ;%arset va)xt)e?&ﬁltro[ BReAL&LY 1O RAbALACIH W §Jﬂe

I'ng It possible to reduce 25 variration’in t

tenper atyr & 0he iRtk to HRWHE bPH HkrARAHiring YRGASRSRing 2PAC Ly can be

Effects Of The Invention

Therefore, in accordance with the present invention, it is arranged such that a

refrigerant temperature target value is altered based on an air conditioning load of a

15  building for controlling the air conditioning capacity of the heat source unit (11),
thereby making it possible to perform operations at a corresponding air conditioning
capacity to the building air conditioning load.

That is, when it is sufficient for the utilization units (12, 13, ...) to operate at a
less air conditioning capacity, the heat source unit (11) also can be operated at a less air

20  conditioning capacity.

As a result, the utilization units (12, 13, ...) can be prevented from being operated
at an excessive capacity during for example an intermediate period. Because of this, it
is possible to reduce the frequency at which the utilization units (12, 13, ...) are
repeatedly operated and shut down. And, in addition to making it possible to reduce

25  variation in the temperature of an air conditioning space, compressor capacity can be



8 made stable. Further, since the frequency at which the conpressors (41,
42) are repeatedly driven and shut down is reduced, this reduces stress
which is produced when they are driven or shut down, thereby inproving the
durability of the conpressors (41, 4?3. 5 Furthernore, since it is possible
to suppress an excess of air conditioning capacity, this inproves
operatigg eff% iency. As aresult, COP (Coefficient O Perfornmance) is
i nprove ‘@ﬁé“ﬁﬁbrovenents i n econony can be achieved. Further, in
accordance with either the fourth invention or the fifth invention, the
t ar get val u&urtberalsinsegtie degquentynas which rthe cemprassars r(él,d43)f are onpeatdsdst ween a
set 10 tenperature and an outside tenperature, whereby air conditioning
capaci t rivam ahé shutcd@as Bdrelwed cthiviedeceatstressewhied i prodgcaf when thegraaé i on.  For
exanple, if the indoor tenperature is higher than a set tenperature during
cool i ng g ' ) : j i r than a set
t enper atdgl‘rg g'?‘é‘ﬁ?‘?ﬁ géﬁg’gﬁ oy gj; }Tr%;grg%ggg}e'a@%ﬁlityto? %?owiss%ﬂgzgs’qt e tenperature
diffsrence Pq%meen eiiher.refr%ge ant evaﬁpratin tq&ggﬁature 15.0r
ref r Pger ant | WOIFEERES $5°F S BYSIOlY 19 HRBFEPH LB eR A R PO g 3R ur e,
thereby  making it possible.to provide an_incyeased air_ conditioning
capaci t yhis ARPEOVes operating effjciencyo s %F@“IEOCQP 'oag’lq%erv%‘aqu@ﬁMaﬂ&bi lity
Further, when there occurs sudden variation in load, the air conditioning
capaci t ympoard bed inproeeseants inyecomdonepndeakbinggd. i n t he set tenperature. This
makes it possible to 20 inprove confortability. Furthernore, when
per form ng @ufthendliatdopddndg with éither bufount imwentiom ior eher fifth heediion, the
conditioning capacity will vary depending on the inside/outside tenperature
di fferengger i@ aPY%brt BEFentifR! OKi 1M CPeRIthARDIdifdr¥nceFBEMRYAMP! & an air
conditioning capacity requiredto neet a set blow out tenperature is
det gpm $ayr i g tiLon.air, t erature
96 Q@Jﬂ%éﬁ{tgh %3{1 SIP ShiRiaY t%mﬂléxfa&gé PGBy faﬂfh%{@a‘?@?xﬁh‘%? Sch&ﬂnt? ¢an' 6EP

e
and set rtenperatu gcause o

increased for example at the beginning of an operation. For example, if the indoor
temperature is higher than a set temperature during cooling mode operations, or if the
indoor temperature is lower than a set temperature during heating mode operations, this
increases the temperature difference between either refrigerant evaporating temperature

15  or refrigerant condensing temperature and indoor suction air temperature, thereby
making it possible to provide an increased air conditioning capacity. As a result, it is
possible to provide improved comfortability

Further, when there occurs sudden variation in load, the air conditioning capacity
can be increased by making a change in the set temperature. This makes it possible to

20  improve comfortability.

Furthermore, when performing air conditioning by introducing outdoor air, the air
conditioning capacity will vary depending on the inside/outside temperature difference,
thereby further improving comfortability. For example, an air conditioning capacity
required to meet a set blow-out temperature is determined by the temperature difference

25  between suction air temperature and set blow-out air temperature. Because of this, it is



9 possible for the heat source unit (11) to control a required m ni mum
capacity, thereby neking it possible to inprove COP and extend the range
of controll able operations. Further, if it is arranged such that the target
val ue control characteristic described above can be manual |y set, an air
conditioning capacity to neet the confortability of a 5 resident can be

exhibited. This certainly inpr s confortability.. Furthernpre, if it is

o f angedb bl Brake hee Soties SR dLPCe ool b Fedutes Siipumie A tyclerPhed above
can be l'earned, then a corresponding air conditioning capacity to the air
condi t i omaldng itpassible tcamnmpvejcgg apd extsad thetrange ofreanirolableoperations.pr ovi des
further inprovenents in econony and confortability. 10 BRI EF DESCRI PTI ON

OF THE DRAWMNthekiifitrie afranged auclethat gertarmget viliecortros Bharhdigristic desdidbdtment of
the present invention. Figure 2 is a characteristic diagramshow ng the

l'oad chafipGt @5 BE hfadully §204d &P cOiditichi -(b)ellﬂ-bi%gto FleSUhe cém-fcﬁ‘ca?ility of a

characteristic diagram s%w ng the cont characteristics of a target 15

val ue of _an evapor at,.ng t erature. during cooli node operations. Figure
47 & a0 crelAet R BE Bk, B Bl P o SR by et o St o of heat g
of a building. Figure 5 js a characteristic diagram show ng the control
char act er i stiathegnorg, if ftylst afr%F&é“Eh that B dergst Kejue soptph ehareeteisticng

heati ng node operations. 20 Fi 8ure 6 is a characteristic diagramshow ng a
| oad chadesctitad above cancheslgarnedtherva corgdspordingair sonditionihg capanishiogheairi ng
cool ing node operations. Figure 7 is a characteristic diagram show ng a

| oad chagenditivhing leadvef AUbuilding rcan be et actontatisillyc rThigt providbd Fudheri ng
heati ng node operations. Figure 8 is a control characteristic diagram

show ng oveRfniY iR YcHontydC R AbilitgD characteristics of a target value
during cool 1 ng node operations.
10 BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a refrigerant circuit showing an embodiment of the present invention.
Figure 2 is a characteristic diagram showing the load characteristics of cooling of
a building.
Figure 3 is a characteristic diagram showing the control characteristics of a target
15  value of an evaporating temperature during cooling mode operations.
Figure 4 is a characteristic diagram showing the load characteristics of heating of
a building.
Figure § is a characteristic diagram showing the control characteristics of a target
value of a condensing temperature during heating mode operations.
20 Figure 6 is a characteristic diagram showing a load characteristic versus control
characteristic relationship during cooling mode operations.
Figure 7 is a characteristic diagram showing a load characteristic versus control
characteristic relationship during heating mode operations.

Figure 8 is a control characteristic diagram showing the learning of the control

25  characteristics of a target value during cooling mode operations.



10 Figure 9 is a control flow chart showi ng the controlling of capacity
during cooling node operations. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON
Herei nafter, an enbodi nent of the present invention will be described in
detail 5 with reference to the accorﬁss?anyi ng drawi ngs. As seen in Figure 1,
an air conditioning system (10) of the present enbodi ment conprises a

single outdaor unjt (11 d two i.ndoor units (.12, .13),.in other words the
i r Ccondi t WS Wi arcamirelili (Rt SOOARE Lhe ontaling ot Eigbkicy Budte RUPE . The
air conditioning system (10) is configured such that its operation is

swi t chabnedaRRefgimsa 10 cool i ng node and a heating node, and includes a
refrigerant circuit (15 and a controller (90). The present enbodi nent
enpl oys BESTIMODETOR CARRYING OUISTHEMNVENTHON d be deened as one
exanple. Accordingly, in the air conditioning system (10) of the present

i nvention, tlH&eRdRBCad ébddiBenta8E prdtehtSintdmion Wil B YeRAbEEEHBaN1d
depending on the 15 capacity and the application of the outdoor unit (11).

The _rsef r&gﬁl:&&%n&itr EH%%%Q@E?};IE%W&%W of a single outdoor circuit (20),

two i'ndoor " Circul d side connecting pipe (16), and a

gas side conpectin ipe (17).. The.two indoor circuits (60, 65) are
connect ed i rfgbéereél ‘geFBg 15 1 ke aﬂfu?‘ﬂ@&?‘m&% Bigtem (12(8)0“ hPESER anhodimenti d si de
connecting pi pe (_16% and thrqugg t he gas side connecting pipe 20 é@é?),

r espect i spapyisesTh singlegontdoes et ddhaed tveépdsopunitst @2, 3 in pthey avordy
connecting pipe (17) constitute connecting piping. The outdoor circuit
(20) is dipusaditioningheysverh d®) hasi & {cldalledhimuiti itgparcoasthdtion. rEhehnine. The
outdoor unit (11) constitutes a heat source unit whereas the outdoor
circuit &oaebtioﬁmgssgﬂsttem €MD) s beFguiUARE thitde Shefiontis swhEhab BQRkeshl CUi t

(20) includes a 25 conpressor unit (40), a four-way selector valve (21), an
out 4@or HRfhg GHENRIHE a (R4tng Mdde, and includes a refrigerant circuit (15) and a
controller (90).

The present embodiment employs the two indoor units (12, 13), which should be
deemed as one example. Accdrdingly, in the air conditioning system (10) of the present
invention, the numbers of the indoor units (12, 13) may be determined depending on the

15  capacity and the application of the outdoor unit (11).

The refrigerant circuit (15) is made up of a single outdoor circuit (20), two indoor
circuits (60, 65), a liquid side connecting pipe (16), and a gas side connecting pipe (17).
The two indoor circuits (60, 65) are connected in parallel to the outdoor circuit (20)
through the liquid side connecting pipe (16) and through the gas side connecting pipe

20 (17), respectively. The liquid side connecting pipe (16) and the gas side connecting
pipe (17) constitute connecting piping.

The outdoor circuit (20) is housed in the outdoor unit (11) which is an outdoor
machine. The outdoor unit (11) constitutes a heat source unit whereas the outdoor

circuit (20) constitutes a heat source side circuit. The outdoor circuit (20) includes a

25  compressor unit (40), a four-way selector valve (21), an outdoor heat exchanger (22), an



11 outdoor expansion valve (24), a receiver (23), a liquid side shutoff
valve (25), and a gas side shutoff valve (26). The conpressor unit (40) is
formed by connecting a first conpresigr (41) and a second conpressor (42)
.Ln a parallel arrangenent. Each conpressor (41, 42) is forned 5 by placing
a conpression nmechanismand an electric notor for driving the conpression

Th ol SB4E0E Sntaboipn VelvE Tatins s (e gl 28 SBRCE AR @, B ghbasor of

a fixed capacity type in which an electric notor is driven continuously at
a fixed sidgribetofforlvedd®)l uti ons. On the other 10 hand, the second conpressor
(42) is a conpressor of a variable capacity type in which the nunber of
revol uti ons The compe¢ssat unit (40 tioformed blgacogeettingepfifsy cempessar (dDndridnaiousl| y.
And, the conpressor unit (40) is configured such that the capacity of the

entire Wpidndi@dmpr&Sor @Ay invapirallélrvgdméit dBa¥i BEmprRskos (41, ‘i@?]\'i‘s fRfméde first

conpressor (41) "and by " making changes in the capacity of the second

CONMpEEessor d . it tion

o1 pe> (a3 Pichfila sopleBOR fisEhirkéh b2 uf RERHE A0, 18P dhving dhe BbfipRedélf, 0",
connected to.a first port of the four-way selector valve (21), ereas the
ot her - ertechRbBof & YBPdiet hausneo Neit bt e SO Eon Becsii foBdns o
suction sides of the conpressors (41, 42), respectively. One end of the

di schar gteciqyaotos s)shger ges i nto two branches which are connected to

di scharge sides 20 of the conpressors (41, 42), respectively, whereas the
ot her end t itheefirst cammessoe ¢4 Bdis taoconpresonofla fixetl capadityetypeini whigh sel ect or
valve (21). One of the branch pipes of the discharge pipe (44) that is

connect egbctt hidgorfik [dFives BMIMRDESY at 4lixddSnudibeyiddadvoliidhsa OfitBEBaepe si de
check valve (45). This discharge side check valve (45) allows only flow of

o 058 e A oG TS <l 8 i (e
the number of revolutions of an electric motor is changed step by step or continuously.
And, the compressor unit (40) is configured such that the capacity of the entire unit can
be made variable by the driving and shutdown of the first compressor (41) and by
making changes in the capacity of the second compressor (42).

15 Connected to the compressor unit (40) are a suction pipe (43) and a discharge pipe
(44). One end of the suction pipe (43) is connected to a first port of the four-way
selector valve (21), whereas the other end thereof diverges into two branches which are
connected to suction sides of the compressors (41, 42), respectively. One end of the
discharge pipe (44) diverges into two branches which are connected to discharge sides

20  of the compressors (41, 42), respectively, whereas the other end thereof is connected to
a second port of the four-way selector valve (21). One of the branch pipes of the
discharge pipe (44) that is connected to the first compressor (41) is provided with a
discharge side check valve (45). This discharge side check valve (45) allows only flow

of a refrigerant flowing out from the first compressor (41).

25 Further, the compressor unit (40) includes an oil separator (51), an oil return pipe



12 (52), and an oil anmount averaging pipe (54). The oil separator (51) is
di sposed m dway al ong the discharge pipe (44). The oil separator (51)
serves to separate refrigerating maﬁgl ne oil fromrefrigerant discharged
fromthe conmpressors (41, 42). One end of the oil return pipe (52) is
connected to the oil separator (51), whereas the other end thereof 5 is

connected.to the uct|o 4.3 0|I return serves to

Forurn 2k Andas ol g RheRr et taarnBsy fRirelo RS GBS TTINEE 1) 1 o
t he suctlon S|des of the conpressors (41 42) and i ncl udes an oil return
sol enoi cleng the disshprgeqpipe é4). oFhe eid separaton () rervay &0 sepamye sefpigerating i s

connected to the first conpressor (41), whereas the other end thereof is
connect anadhineaoipfiomi refrigefant dsckargéd ﬁumghpeor@pﬁé}asoim(cﬂhen)/i Onmerdyofahet he 10
suction side of the second conpressor (42). The oil anpbunt averaging pipe

(54) sergiegturh ? &V@QPQQ:ohH&t&méLtﬂé 611 %Epafr@tf)f (319 Whérbgs tH@ethen Endilleredfor ed in
the housings o conpressors 42) and includes an oi | anount

aver agi g aaheng) %vtﬂ sgcto%ﬂ)we%&sg”?a@%ﬁ gt B 1 SHBs S61RRRT vl ve

(21) “i s pi pi ng ctonhec ourth port
of the four-way sel ector. val ve nnected . 15 upper end
of the JEUESHINEANIC c?ibﬁ"gféFat?“(zQ‘) e AR o Batoh 3 tﬁséw}owqﬁ%oafntbi) i s

swi tchabl e between a state in which the first port and the third port
comuni ccompregsets (4baA2) and includehiah @iltrawrs eelenndd palve (3hd Qrecendafithroibor t
communi cate wth each other (indicated by a solid line in Figure 1) and a
st at e i ramdunc bvériging pipet(S)is tcoanedtedite thefirst bompressor (dwhereas the otlieh each

ot her while the second port and the third port conmmunicate 20 with each

ot her (idndithafeBtl idP¥ormeble@k6M pbrfienidT the quaﬁmlblpe RY3)V in' tHeevierhity NuF tawd t chi ng
operation of the four-way selector valve (21), the direction in which

; Z‘;g:ogg;sﬁ%% DL B the' s@é&dd%rnﬂﬂ%ssé}f {j&?‘: ‘rgé %ﬁ)anﬁy'u ﬁééklre?éf‘?@g g?o _?sjes%ﬁ%g The

IS a reservolr ape a cy re|n
refrigerant. The,receiv onne ted n i nfl ow

Lt o R erake e oY of 7otiep e BERAS pitl AGBH SR B8 ediingS s B8 | 1)

| i quid side shutof . .
g compressors (4{ 42? anc? 1ncl%?ies an oil amount averaging solenoid valve (55).

A third port of the four-way selector valve (21) is piping connected to the gas side

shutoff valve (26). A fourth port of the four-way selector valve (21) is piping connected

15  to an upper end of the outdoor heat exchanger (22). The four-way selector valve (21) is

switchable between a state in which the first port and the third port communicate with

each other while the second port and the fourth port communicate with each other

(indicated by a solid line in Figure 1) and a state in which the first port and the fourth

port communicate with each other while the second port and the third port communicate

20  with each other (indicated by a broken line in Figure 1). By virtue of the switching

operation of the four-way selector valve (21), the direction in which refrigerant in the
refrigerant circuit (15) circulates is reversed.

The receiver (23) is a reservoir shaped like a cylinder and stores therein

refrigerant. The receiver (23) is connected, through an inflow pipe (30) and an outflow

25  pipe (33), to the outdoor heat exchanger (22) and the liquid side shutoff valve (25).



13 One end of the inflow pipe (30) diverges into two branch pipes (30a,
30b), whereas the other end thereof is connected to an upper end of the
receiver (23). The first branch pipe (30a) of the inflow pipe (30) is
connected to a |lower end of the outdoor heat exchanger (22). The first
branch pipe (30a) is provided with a first inflow check 5 valve (31). The
first inflow,check valve (31) all flow af refrigerant. only fr t he

out door hea%@?c?ﬂgnﬂzei e(lﬂé? t[’)%r@%\fﬂgefgﬁéém?&w‘(? ne ngessd%n&% anch

pi pe (30b) of the inflow pipe (30) is connected to the liquid side shutoff
val ve ( 2ng¢ream@es§hqsrﬂnd tb¢raﬂ£t$ qenpect¢d3hn hepepreadiofshe wiceiven(23dcdid i nf | ow
check valve (32). The second inflow check valve (32) allows flow of

r ef ri ger first brantlypipe (304) lof thei igfiow pipedB80)5is cbmideted k0 adawercendFthd awdsod t he
receiver (23). One end of the outflow pipe (33) is connected to a | ower end

of the regeiex&angediR2). THERPRDriMR p%é@baﬁﬁ%réﬂﬁé&%thcﬂ HAE §fRwW Bkt WO
branch pipes (33a, 33b). The first  branch pipe (33a) of the outflow pipe

(39) 3 b s dndyd imfRTHOE Ble (35 MhAIMNy ob B GER NI ol dE); | I

first branc pr ovi 00T 8Xpansi-o al ve
24) . The qut door expansion valve (24), copstitutes a, heat, source side
fax pZinsi o?f‘tgﬁ’@gﬁ%?’@ﬁgngf’ﬁézﬁéﬁ‘ﬁﬂé tBﬁg Eﬁ‘ié‘ﬁerpagé %g%ﬁﬁcoﬁq E{aﬁ%h Bie (P 9fi pe (33)

is connected to the |iquid side shutoff valve (25). The second branch pipe
(33b) i stherinflowepipew(3® iarconnestéd tanthehegsiid wisdeshutadti yalva (@S uThe seconteck
valve (34) allows flow of refrigerant only fromthe receiver (23) toward
the | i qubrdnah gipes(@30bpis proaiided With)a se26ndl liveflosw icHeukr valeat(3x)x ciThegedond22)
constitutes a heat source side heat exchanger. The outdoor heat exchanger

(22) is inABheorok ’dveY(32) hllowamdw upeefﬁgaﬁmh&ﬂp fPork MR URGId flfle mab@ss fin
system In the outdoor heat exchanger (22), heat exchange takes pl ace

bet n fri j.r -ali through the refrigerant circuit (15) and
Vdvd dzgﬁi;dt%ﬂatécrl ‘,ﬁ{e et i( g g (15)

out door air. the out'door circuit (20) is provided with a gas vent
pi pe (35) angnea enc? 3¢ fE B2 orwepi%g "@i)' i§ cOitheRlel %o g‘?g\)vér end of the receiver (23),

whereas the other end thereof diverges into two branch pipes (33a, 33b). The first
branch pipe (33a) of the outflow pipe (33) is connected to a lower end of the outdoor
heat exchanger (22). The first branch pipe (33a) is provided with the outdoor expansion

15  valve (24). The outdoor expansion valve (24) constitutes a heat source side expansion
mechanism. The second branch pipe (33b) of the outflow pipe (33) is connected to the
liquid side shutoff valve (25). The second branch pipe (33b) is provided with an
outflow check valve (34). The outflow check valve (34) allows flow of refrigerant only
from the receiver (23) toward the liquid side shutoff valve (25).

20 The outdoor heat exchanger (22) constitutes a heat source side heat exchanger.
The outdoor heat exchanger (22) is implemented by a fin and tube type heat exchanger
of a cross fin system. In the outdoor heat exchanger (22), heat exchange takes place
between refrigerant circulating through the refrigerant circuit (15) and outdoor air.

Further, the outdoor circuit (20) is provided with a gas vent pipe (35) and a

25  pressure equalizing pipe (37).



14 One end of the gas vent pipe (35) is connected to the upper end of the
receiver (23), whereas the other end thereof is connected to the suction
pi pe (43). The gas vent pipe (35) constitutes a conmunication passage for
i.ntroducing gas refrigerant in the r¥tei ver (23) to the suction sides of

t he conpressors (41, 42). Further, the gas vent pipe 5 (35) is provided

with a gas vent sol enoid val ye. (3 . The gas, vent sol enojd_yal ve . (36)
constitutes §He SB‘gﬁf %"rso%qnﬁé“p%eéﬁ)aﬁi %"l’i‘f‘?‘ﬁ?d E%ﬁﬁe‘ﬂ’tpf'hﬁ“daﬂﬁt iT8edYHect i ng
fl ow of gas refrigerant in the gas vent pipe (35). One end of the pressure
equal i zi &é),pwlpﬁea(ss § other enththeeeofds eanngtted trnthesaetionppipe (4335)Thetgas wesn t he
gas vent sol enoid valve (36) and the receiver (23), whereas the other end

10 t her epibe i(35) comtittitexda tcommimicdtion passgge Pormtroddding feus kéfHperahthin theessur e
equal i zing pipe (37) is provided with a check valve (38) for pressure

equal i ZafebgPe0R8) RIhE stQiodl skd%‘é’o]f hﬁ’}&gp@f‘esﬁ&fs r(jlﬂ‘i’l"zﬁl.nﬁ%r@’rﬂ;r%hF WY gi gnd

t hereof toward t¥1e ot her end. | occurs an” abnormal “I'ncrease in

out side erat ur en the air. conditioning~.system/(1l . ut f
oper 1 o I RERBVHES T ahs Ver® 50 o6QR Mo 300 Srilisriht idny v i v
excessively 15 high. In such a case, the pressure equalizjng pipe (37)

pr event sCOMBtitUies| anpeping/glasing echapispAflr conngetingand d}éqon(“?:‘}l}‘g%o@‘fﬁ%&ﬁsst i ng.
During the operation of the air conditioning system (10), no refrigerant
f1 ows t hrefigprant irethgiges vent @ipe(38).i zi ng pi pe (37). The indoor circuits (60,
65) are provided in the indoor units (12, 13), respectively. More

speci fi cal | yOn¢ bl 61 the préssude equatizingpipe (36P)s dodndvpedstodhéd gastveat pibe §35)i ndoor
unit (12) and 20 the second indoor circuit (65) is housed in the second

i ndoor  Upltiveénl the- gasacht Eli;llerg{j@ tv%.\lgg(?%) 4431 the réckRer ¢ 5 %IHE}%H thetfferdend

utilization unit and eac I ndoor circuits , 65) constitutes a

5
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of refrigerant only from one end thereof toward the other end. If there occurs an
abnormal increase in outside temperature when the air conditioning system (10) is out
of operation, this may cause the pressure of the receiver (23) to become excessively
15 high. In such a case, the pressure equalizing pipe (37) prevents, by relief of gas
refrigerant, the receiver (23) from bursting. During the operation of the air conditioning
system (10), no refrigerant flows through the pressure equalizing pipe (37).
The indoor circuits (60, 65) are provided in the indoor units (12, 13), respectively.
More specifically, the first indoor circuit (60) is housed in the first indoor unit (12) and
20  the second indoor circuit (65) is housed in the second indoor unit (13).
Each of the indoor units (12, 13) constitutes a utilization unit and each of the
indoor circuits (60, 65) constitutes a utilization side circuit.
The first indoor circuit (60) is formed by series-connecting the first indoor heat
exchanger (61) and the first indoor expansion valve (62). The first indoor expansion

25  valve (62) is piping connected to a lower end of the first indoor heat exchanger (61),



15 constituting a utilization side expansion nechanism The second i ndoor
circuit (65) is forned by series-connecting the second indoor heat
exchanger (66) and the second |ndoor:$xpansion val ve (67). The second
i.ndoor expansion valve (67) is plplng connected to a |l ower end of the
second i ndoor heat exchanger (66), constltuting a 5 utilization side

noor FOUFUGHBRA AL 96 Eearoien forchten. ol Sédaﬁrﬁe%r drei @87

exchanger. Each indoor heat exchanger (61, 66) is inplenented by a fin and
tube typlrmedibyesesiesnegrnecting dhe seposd findoasyhsat exchangerath§) iand dhe sedendt
exchanger (61, 66), heat exchange takes place between refrigerant in the
refri germdbor izﬁ)panisibnui/alvc( 167). arithei setond iaddor Epangon vafvet (@)Iilsti?i(ﬂgSi de
connecting pipe (16) is connected to the liquid side shutoff va ve (25).

The ot hegompBéte®fto té’ﬁ)vlléroéiiddofstl{éeséém%dopgleﬁ)ﬂ BEhA&) @q’ed‘oﬂﬁﬁuﬁ two
branches one of which is connected to an end of the fi I ndoor Tircuit

(60) ©n door expansion valve (62) and the other of
whi ch50| sﬁt@%ﬁtﬁ@c 8’e8{paﬁﬁ§n§.§5 hlr(;f t he second |ndoor circuit (65) on the

side of the nd | door e nsi o al ve 67) nd of the gas side
connecting p }Eﬁa fsi'}") Q0% Eﬁnﬂ‘ggﬁ%ﬂr ?@\st%‘g tb%.é éé"d.ﬂﬂlt pt; exchanger (§6)6) . The
other end of the gas side connecting pipe (17) diverges into two branches
one of weAchifongitete ansidizattbnt sidelreat exthafiger hEa¢h msloon hedbexchaigec (61, 66668) on t he

side of the first indoor heat exchanger (61) and the other of which is

connect eidnglementedbyla din and Qulidtgps Reap BRChang @f airdss fintsytefm) InBadhigdsdrde of
t he second i ndoor heat exchanger (66). The outdoor unit (11) is provided

Wi th an gdat eaMangert61, 68). heIh&cﬁ&KgéQﬁlEesfp?d’ée béeen $EMFiEEANE 1A tAETRYSIraRUt dooOT

air to the outdoor heat exchanger Each of the first indoor wunit (12)

and {ge a?&ﬂqg%dﬁq%&odﬂ%t (13) is pI’OVI ded with an indoor fan (80). The

i ndoor fans serve to deliver indoor air to the indoor heat exchangers

61, 66). 25.Th di.t t
§ enper a% ur e 98?128 of éﬁepp gl!él O eI CShn t%nge;rﬂp«(e ](93) iscon Lge{écfi ?o the hquld31 side

shutoff valve (25). The other end of the liquid side connecting pipe (16) diverges into
two branches one of which is connected to an end of the first indoor circuit (60) on the
side of the first indoor expansion valve (62) and the other of which is connected to an
15 end of the second indoor circuit (65) on the side of the second indoor expansion valve
(67). One end of the gas side connecting pipe (17) is connected to the gas side shutoff
valve (26). The other end of the gas side connecting pipe (17) diverges into two
branches one of which is connected to an end of the first indoor circuit (60) on the side
of the first indoor heat exchanger (61) and the other of which is connected to an end of
20  the second indoor circuit (65) on the side of the second indoor heat exchanger (66).

The outdoor unit (11) is provided with an outdoor fan (70). The outdoor fan (70)
serves to deliver outdoor air to the outdoor heat exchanger (22). Each of the first indoor
unit (12) and the second indoor unit (13) is provided with an indoor fan (80). The
indoor fans (80) serve to deliver indoor air to the indoor heat exchangers (61, 66).

25 The air conditioning system (10) is provided with a temperature sensor, a pressure



16 sensor, and other sensors. Mre specifically, the outdoor unit (11) is
provided with an outside air tenperature sensor (71) for outside air
tenperature detection. The outdoor er%at exchanger (22) is provided with an
out door heat exchanger tenperature sensor (72) for heat transfer pipe
tenperature detection. The suction pipe (43) is provided with a 5 suction

pi pe tenperatur ensor (7 for detecting the te ature.of refrigerant
Rhbon <1 ok i o el e ore dppafital; tbhhddhry RAREDGs prSudis bRbandctre
sensor (74) whjch detects the pressure of refrigerant which is drawn in
t he conpPwsidepir tgmperatiye amomkﬁlg for Qubside pir emperaturedgiectionur Ehedautdenri ng
means. The di scharge pipe (44) is provided with a discharge pipe

t enper at heaeexchasger (22)53 pfodedeviecan ogdodrecheheemoharmeti tempefatirefsenpe(Z2)t 10
di scharged fromthe conpressors (41, 42), a high-pressure pressure sensor

(76) whi b hestatfRtes pifteteRipRitite YeRltitel The %ﬁétiUne;ﬂ%i ?‘??E? gﬁ)gidear%m

conpressors (41, 42) 'and which constitutes at et ecting neans,

2043 i S BRR LG RARRE UoPts) K defdling TR Rulrat BE o NAIARLaHT AR (120 19)

IS provi rnside arr nperatu sens rair

t enperat.urge detection. Each t he i ndoor heat exchangers (61, 66). is 15
pr(r)rei dec ST 3, Then RIBPreRtoss ?‘L‘xéﬁbm@gra QWrPESSSHIE PESSSWR S675OF 424) Whichneat
transfer pipe tenperature detection. Provided in portions of the indoor
circuit qeserts he)pressunernd refirigerant whichfis diawniip she cempressof (41hd42) atbwhicheat
exchangers (61, 66) are gas side tenperature sensors (83). The controller
(90) is amstitutpsrac@mperatse tdetectiny mehnst MEheogiectatgeopipe(44) e privided20ith a
conditioning system (10) in response to signals fromthe above-descri bed

sensors (ﬁMarg’éOEi‘ﬁE nt‘ém?hﬂﬂﬁ'le Sseh§?1(78) H&MBéBCtRYN e ehPeraflire tdTerelili %&?ant Mor e
the con e

specifically, roller (90) perfornms: the adjusting of t degree of

OEENGTS) TN NI Tt o) MR A RIS i,
08T 10 L 08 SRBAS R Bfiec 0l ) FOPRHAG. S By e
constitutes a temperature detecting means, and a high-pressure pressure switch (77).
Each of the indoor units (12, 13) is provided with an inside air temperature sensor
(81) for indoor air temperature detection. Each of the indoor heat exchangers (61, 66) is
15 provided with an indoor heat exchanger temperature sensor (82) for heat transfer pipe
temperature detection. Provided in portions of the indoor circuit (60, 65) in the vicinity
of the upper ends of the indoor heat exchangers (61, 66) are gas side temperature
sensors (83).
The controller (90) is configured so as to control the operation of the air
20  conditioning system (10) in response to signals from the above-described sensors and
command signals from a remote controller or the like. More specifically, the controller
(90) performs: the adjusting of the degree of opening of the outdoor expansion valve
(24) and indoor expansion valves (62, 67); the switching of the four-way selector valve
(21); and the opening/closing operation of the gas vent solenoid valve (36), oil return

25  solenoid valve (53) and oil-amount averaging solenoid valve (55).



17 The controller (90) is further provided wth a capacity controlling
neans (91) and a target value adjusting neans (92). And, the target val ue
adj usting neans (92) includes an air__conditioning capacity decidi ng neans
(93) and an air conditioning capacitf7 altering means (94). 5 The capacity
controlling nmeans (91) controls the air conditioning capacity of the

td it 11) | . that the tenperat f refri . whi ch
s a refri germontslySDLis i arePaed i cEREc big e partens fihana " ©

specifically, the capacity controlling neans (91) is configured as

f ol | ows. 2 BaiRet Nalue adinpting means (BPerAnd, dhestargehealuapdiesting meson{$2lindlydgs neans
(91) takes a refrigerant evaporating tenperature as a target value and 10
cont r ol sart hie @inditoningj tipanity glecidiyec ntegno{93)hendoan diroconditidnifgl tapacyt hat a
saturation tenperature (evaporating tenperature) corresponding to an
evapor atlfeeinphRasdva). detected by the | ow pressure pressure sensor (74)
becones a target value. Further, the capacity controlling nmeans (91) is

configured fik t ti t G Bty
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target val ye and ntrol.s the air conditioni capacity of the, outdoor

ani t ( 119udprant(1E) i e o vRg Hiak theemarapie pURsHbNick ingorefissrant
corresponding to a condensing pressure detected by the high-pressure

pr essur ePhysigabquantity), biseeraefes targetavaluet Mos¢ specifically.t the gepacitylcontralipgst i ng
means (92) is configured such that the target value of 20 the capacity
cont r ol | meapsn@ahss ¢Qifjgurel ad fedlomd. Dhrhg iceolinghmotdaropetativnd, Uke aahadiyi ng
means (92) is configured so as to predict the |oad characteristics of a
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detected by the low-pressure pressure sensor (74) becomes a target value. Further, the
capacity controlling means (91) is configured as follows. During heating mode
operations, the capacity controlling means (91) takes a refrigerant condensing
15  temperature as a target value and controls the air conditioning capacity of the outdoor
unit (11) so that a saturation temperature (condensing temperature) corresponding to a
condensing pressure detected by the high-pressure pressure sensor (76) becomes a target
value.
The target value adjusting means (92) is configured such that the target value of
20  the capacity controlling means (91) is altered. That is, the target value adjusting means
(92) is configured so as to predict the load characteristics of a building in which the air
conditioning system (10) has been installed, for altering the target value.
Because of this, the deciding means (93) determines the control characteristics of

the target value correspondingly to the air conditioning load characteristics of the

25  building. More specifically, the deciding means (93) is configured so as to determine



18 the control characteristics of the target value of the evaporating
tenperature during cooling node operations. Al so, the deciding neans (93)
is configured so as to determne the_control characteristics of the target
val ue of the condensing tenperature uri ng heating node operations.

Control characteristic determnation by the deciding 5 neans (93) may be
carried gut ejther nual |y | earni ng., Further, the alteri nmeans
(94) vartﬁgch’?{rg'{q f%éalrg&elésglgﬁ) ro(giqheg l?%/r e Wgu%(? tt}tl% Ievapé’ﬁaé?lﬁctteg’ipie Yyre ‘E’g‘flgr m ned
by the deci di ng neans g_93) and based gn the tenperature _difference between

a set tciAHPGELHPEE QPeralippom Als0.athearecidingdmeansn(93Y 18 rondigursd shas to
tenperature of outside air which is an outside tenperature, the target

val ue. Matermife theeminfrok elidracterishies af thertarpgt valae sf (24dondensimgnfenperatateso as to
variably alter the target value of the evaporating tenperature during

cool i ng dRHe KAAKEMdHRSopeitioRs. ToRtral EikddidistiTRRAFmnAdn b§ thOAELGMEed so as
to variably alter the target val ue of the condensing tenperature during

heat ishg 'ﬁpﬂﬁé%%@é%f{ﬁ?%ﬁbg%gh&fﬁﬁgg%gn lggm{\ﬁgri ably controlling the

af orenention I ng hperatures will be

descri bed below. Figure 2 shows the cooli lload characterigtics of

bui | di ngs iﬁ&ﬁe&hﬂ?&néﬁﬁ%%’g e ﬁ%n.%abﬁgsql@m(acayr ng tAsihe coolrhat s,
each building has its own inherent |oad characteristics, and the | oad

char act e@hagch%tl@fde@a@meém thengeciding degass (PReand hased om thentempsraturat  of

i nternal heat generation and the amobunt of external heat. Therefore, the 20
cool i ng diffarknch betacerra st itespesitoranof a rbomguasean’ais lconditibieing rspavet andofhei nt er nal
heat generation such as personal conputer equipnent or the like. Figure 2

shows Iomlp_efahaéaﬁ“t&ﬁéiaé afrSwhith -i§\ah Risid@téRphtutd)ehe M& Yalud, eQbreed for
actual cooling with respect to a cooling capacity (A0, BO of 100% which
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of the evaporating temperature during cooling mode operations. Also, the altering
means (94) is configured so as to variably alter the target value of the condensing
temperature during heating mode operations.

A basic principle of variably controlling the aforementioned evaporating and

15  condensing temperatures will be described below.

Figure 2 shows the cooling load characteristics of buildings in which the air
conditioning system (10) is installed. That is, each building has its own inherent load
characteristics, and the load characteristics of each building are determined based on the
amount of internal heat generation and the amount of external heat. Therefore, the

20  cooling load characteristics shown in Figure 2 show the amounts of internal heat
generation such as personal computer equipment or the like. Figure 2 shows load
characteristics (A1-AS) by ratio of the capacity required for actual cooling with respect
to a cooling capacity (AO, BO) of 100% which is a rated capacity of the air conditioning
system (10).

25 For example, if the indoor set temperature is 27 degrees Centigrade (which is a



19 standard state) and if the outside air tenperature is also 27 degrees
Centigrade, then the inside/outside tenperature difference is zero degrees
Centigrade. In such a condition, if n i nternal heat generation anount,
such as personal conputer equipnent, does not exist at all, there is no
cooling load, and the cooling capacity of the air conditioning 5 system

(10) is 0%, Therefor he operation of the.ai ondi tioning system (10) is
bi ought TSI A0 by RuSRE(H tpRBerfingt 5rol@cd” et Cemlpdr. Shoy Moy obs
Centigrade and if the outside air tenperature ijs 35 degrees Centigrade,

t he i nsiisidsioutsidecempergtve diffezenge i zare degreesCentigrade. é’ég‘ﬂcé‘easc@émoiﬂg&ade,
then the air conditioning system (10) needs a cooling capacity 10 of 100%

| n ot heranvintefnal heat sgkdematiom anmunt) suchnae rpessondleadimmeereeqtiproent, tibesr motexi st s,
for exanple, penetrating heat fromthe outside which is an external heat
amount . A§staat AICHhEré is hdRodlidg faBdhdd MRi ddelisy Shidity WPkhé airaRalbeigat its
maxi mum capacity (A0, BO . As described above, the cooling capacity of the
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tenperature difference. For exanple, if, in the above-described state that
the insi pfOPBRiiRORI Al tenperature difference is zero degrees Centigrade, the
air conditioning system (10) requires a __cooli n% capacity of 50% (see Al of
Fi gure 2), tHethernf shenimdooreset teyappsature i9 27 stegregs Ceatigragde andErthe entsideonput er
equi pnent becones a load. This cooling capacity of 50%is 20 consuned to
deal wi t&ir semperatuteosd3S dégreesbCedtiprady, itle meidefoatsidectdnipgrasurd Mifféronct is
characteristic line (A). Each building in which the air conditioning
system (dight dezrded Ceatigrade, dhdrf B irl dndiiofhjz RPstéRTP0)e8dPE ESIIng chparithr OM
anot her building. The buildings are represented by the |inear |oad
chargft et shdog 1l (WA , i 2 | e | gad
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characteristic lines ( I cate I nes

example, penetrating heat from the outside which is an external heat amount, As a
result, the air conditioning system (10) is operated at its maximum capacity (A0, B0).
As described above, the cooling capacity of the air conditioning system (10) is
determined by the internal heat generation based on the characteristics of a building and
15  the inside/outside temperature difference.
For example, if, in the above-described state that the inside/outside temperature
difference is zero degrees Centigrade, the air conditioning system (10) requires a
cooling capacity of 50% (see Al of Figure 2), then internal heat generation of for
example personal computer equipment becomes a load. This cooling capacity of 50% is
20 consumed to deal with such a load. This building is represented by a 50% load
characteristic line (A1).
Each building in which the air conditioning system (10) is installed differs in
cooling load characteristics from another building. The buildings are represented by the
linear load characteristic lines (A1-AS5), respectively.

25 In Figure 2, the load characteristic lines (A1-AS) indicated by broken lines



20 represent the |oad characteristics of the buildings in thenselves, and
the load characteristics (B1-B5) indicated by solid |ines, which take
account of the safety factor, represgnt the |oad characteristics of the
bui | di ngs which are inposed on the ai?’ conditi oni ng system (10).

Therefore, the air conditioning system (10) installed is 5 controlled al ong

a solid-line logd charagcteristic |ling. ,Further, a cooling capaci of 30%
is set a%epﬁ?sgﬁpﬁtei ??P%I SAHPCENSHSS 0}#35%@%@%0% thesnselvss, @ng tB‘{’fisti cs
(C1l-C5) aof the target_value of the evaporating tenperature corresponding
to the beharastasigtiend-R§) indicatedrwrsobid dines twhieh (aggacmpt. of the safhrfagior.ds, the
cooling capacity of the air conditioning system (10) is 10 determ ned
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characteristic lines éCl-ICE} correspondingly to the | oad characteristic
lines (BESE2@pciylowsilimits or the case of a building of the 50% | oad

characteristic line (C), the target value of the evaporating tenperature
is 11 degredSigwendi ghawe contrelhghasagteristiohpérlaChl @fathg tanget ovales odf ther
tenperature are the sane, and the air conditioning system (10) operates at
a cool i nevapenting temmrathfdborisphnding totthebuibding obolmglload cliargtafstitH@ 120 50%

| oad characteristic line (B 1), the evaporating tenperature target value is
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capacity is determined. For example, a building represented by the 50% load
characteristic line (B1) can be represented by the 50% control characteristic line (C1).
In this way, the respective buildings can be represented by the linear target value control
15  characteristic lines (C1-CS5) correspondingly to the load characteristic lines (B1-B5).

For example, for the case of a building of the 50% load characteristic line (C1),
the target value of the evaporating temperature is 11 degrees Centigrade if the set
temperature and the outside air temperature are the same, and the air conditioning
system (10) operates at a cooling capacity of 50%. And, for the case of a building of the

20  50% load characteristic line (B1), the evaporating temperature target value is altered,
based on the inside/outside temperature difference, along the control characteristic line
(C1).

For example, when the set temperature and the outside air temperature are the

same, the outdoor unit (11) controls the capacity of both the compressors (41, 42) in

25  order that the evaporating temperature may become eleven degrees Centigrade. Further,



21 a target upper linmt of the evaporating tenperature target value is set.
The same that has been applied to the cooling is applicable to the heating.
Figure 4 shows the heating | oad charzgcterl stics of buildings in which the
air conditioning system(10) is instdlled. That is, the heating |oad
characteristics shown in Fi gure 4 5 represent building internal heat
generatio uter And, Figure 4
shows a Tgaé%fe @RB?@H?IEPF |e¥ Peég%ﬁet@&%)‘/g‘ FsiSSPof the capacity
required for_actual heating to the case where the air conditioning system
(10) oper at Eke %@ﬁn%thébw&eﬁwamlleﬂoewer@&hn&gs apppisdile {o thexdeatg) Kigireh is a
rated capacity thereof. 10 For exanple, when the indoor set tenperature is
seven deqrshews Ghetheapirpd bbad nchatdeeeristest of ﬁeildihgs iremdciather air i condigivsingdegr ees
Centigrade, the inside/outside tenperature difference is zero degrees
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such as personal conputer equi pment, does not exist, there is only

transm s of h e d e ng.c |yof e air
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be operated at aC|t DO, lf the indoor s

t enper at T hlw&“ﬁﬁwsgﬂ s&]? r%tqnspé@é} Eﬁpiﬁséntegﬁb’srat“bf’%ﬁ‘ﬁces an
i nsi de/outsi de tenperature difference, and internal heat generation is
added terpaeity requinedforsacal beatingdp thevpsetwhese the aixeenditioningsysteamti®it ) t o
the outside. As a result, 20 the air conditioning system (10) wll be
oper at edopxrates atapaapdoptyl ﬁ'si;O(l%a‘maﬂiripcamityrt(DO, Eap adhidhy is( DehteEGhpacitp t he way
as descri bed above, the heating capacity of the air conditioning system
(10). istherberm ned by the internal heat generation based on the
characteristics of a building and the inside/outside tenperature
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system (10) is instafle ers I'n at1 ng 10ad. racter I CS

outside air temperature is seven degrees Centigrade, the inside/outside temperature
difference is zero degrees Centigrade. In such a condition, if an internal heat generation
amount, such as personal computer equipment, does not exist, there is only transmission
of heat to the outside and the heating capacity of the air conditioning system (10) is

15 100%. The air conditioning system (10) will be operated at its maximum capacity (DO,
EO0).

If the indoor set temperature is higher than the outside air temperature, this
produces an inside/outside temperature difference, and internal heat generation is added
to the transmission of heat (which is an external heat amount) to the outside. As a result,

20  the air conditioning system (10) will be operated at a capacity less than the maximum
capacity (DO, EO0).

In the way as described above, the heating capacity of the air conditioning system
(10). is determined by the internal heat generation based on the characteristics of a
building and the inside/outside temperature difference. In other words, each building in

25  which the air conditioning system (10) is installed differs in heating load characteristics



22 fromevery other building and is represented by the |linear |oad
characteristic line (D1). In Figure 4, the |oad characteristic line (Dl)

i ndi cated by a broken |line represent 32 the | oad characteristics of the
buil dings in thenselves, and the | oad“characteristic line (El) indicated
by a solid Iine takes account of the safety factor and represents the | oad

condi t 1 GHThG ey Stheh ki shh Eseeimented oF e Tk BRS G IGRIsNG g B bim ( 10)

installed is controlled along the solid-line |oad characteristic |ine
(El). Furt hdn Figuredathedoadcelsastaristioing (04} indicated by acbrekgraling seprasemter i mit .
Figure 5 shows a control characteristic (Fl1) of the target value of the
condensithg loall Chheneeisti¢susfethe il dimpo ivd thegselyes, rend ihe 1adid rohataeteristig lihead
characteristic(ELl). In other words, the heating capacity of the air
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i near target 15 value control characteristic line (F corre ndingly to
the I oad Nereipese Her 45 Cprdifipning erstsm (18 mstalle g?ntrfoé}ﬁd elloece SSRERR b U ng
of the load characteristic line (El), based on the inside/outside
t enper atloadechiradtesistiodine (BHg. tBartger, a/bdating shpadity ofcif¥ens setps a eapssitat ure is
altered along the control characteristic line (FI) in order that the air

condi t i dewedimiy.st em (10) may exhibit a heating capacity to the | oad
characteristic line 20 (El). Mre specifically, the air conditioning system

(10) controlrgie #R3G ddntref clipddieristid €F DYOSIE s8¢t Svaldlof the LofRenéihgt t he
condensing tenperature is along the control <characteristic line (Fl).
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correspondingly to the building heating load characteristics (E1), so that a target value
of the condensing temperature for exhibiting such a determined heating capacity is
determined. In this way, the respective buildings can be represented by the linear target
15  value control characteristic line (F1) correspondingly to the load characteristic line (E1).
For example, for the case of a building of the load characteristic line (E1), based
on the inside/outside temperature difference, the target value of the condensing
temperature is altered along the control characteristic line (F1) in order that the air
conditioning system (10) may exhibit a heating capacity to the load characteristic line
20 (El). More specifically, the air conditioning system (10) controls the capacity of both
the compressors (41, 42) so that the condensing temperature is along the control
characteristic line (F1). Further, a target lower limit of the condensing temperature
target value is set.

Next, the learning control of the deciding means (93) will be described.

25 The deciding means (93) is configured so as to set the control characteristics of



23 the target value by | eaning according to the nunber of tines air
bonditioning operation is brought to a halt. A halt in cooling and heating
operation is a so-called "therno off', state in which an indoor fan is
driven and refrigerant circulation h&Pts. On the other hand, if the
refrigerant C|rculat|on is resuned fron1such a halt state, this is a
so-calleﬂ state.in 00l or.the like is

oper at | dhe 1B IABGISENEE PESTIPRLS ot aLRmeG S GO HEMRBABBRER at  ons.
Figure 7 shows [earning control durlng heati ng node operatlons In Figure
6, it i dsbrpuightioehhalt hAthalttie coeling 4ndghestipg opergtiass istarre-called Edattre pffhi ng
system (10) be altered so as to conformto a building | oad characteristic
| i ne ( Gstatd e whighaa indoehfinas tdeives ahd réftigerattQirduiondiattsl bPnahd Gtiepl i d | i ne
is for exanple an initial characteristic line set at the time of
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alters, based on the number of times the "therno of state occurs during
coollng operation ac aC| har.acter i stlcllne(H) to determne
a target Nf Vué’%off"‘#%@% BidfeRRe R e iR BRNFROL ke the bul i ding | oad 15
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i nside/outside tenperature difference are determned, this determ nes the
capaci t Yearhimgatsmesol during héating (f)de apesationapdoiligure aitaist sufficierit ghatithe (H is
aratio with respect to a capacity of 100% and is a capacity target ratio.
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sufficient that the heating capacity of the air conditioning system (10)
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The deciding means (93) alters, based on the number of times the “thermo off”
state occurs during cooling mode operations, a capacity characteristic line (H), to
determine a target value of the evaporating temperature. Like the building load

15  characteristic line (G), the capacity characteristic line (H) is linear. Therefore, if the
capacity characteristics of two points differing in the inside/outside temperature
difference are determined, this determines the capacity characteristic line (H). The
capacity characteristic line (H) is a ratio with respect to a capacity of 100% and is a
capacity target ratio.

20 Further, the same is applicable to the heating. In Figure 7, it is sufficient that the
heating capacity of the air conditioning system (10) be altered so as to conform to a
building load characteristic line (J). The capacity characteristic line (J) indicated by a
solid line is for example an initial characteristic line set at the time of installation and is
a building load factor.

25 The deciding means (93) alters, based on the number of times the “thermo off”



24 state occurs during heating node operations, a capacity characteristic
line (L), to determine a target value of the condensing tenperature. Like
the building load characteristic I|i %(J), the capacity characteristic
|line (L) is linear. Therefore, if th capacity characteristics of two
points differing in the inside/outside tenperature 5 difference are

determ ne this determ nes the capacity characteristic.l.ine (L), .The
capac itk chuRefiE Beftigemefs FHBRAGopd, § ST Tabiskdistedhe Mhdti ty o
100% and is a capacity target rate, The principle_of |earning for exanple
during cdssgrmine motsgepailue onthencondeping desipeiapie. Like dhpolmildingrlogdre 8, a
region Mwhere the difference between inside and 10 outside tenperature

i ncr easechatugtenistie linb ), fthe eamhelyy ebara@ensticglimed d Jaisdirdaer ddfetefored efctheases by
| ess than three degrees Centigrade, and a region N where the inside/outside

tenper at yhecifli ichaheRARidesr Q%egoﬂaw WEFRSinghan thdiRGd&I8GIERIB StefpRtdngreade and
thereafter i'ncreases by nore than five degrees Centigrade, are set. The
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state occurs, then the capacity value (K2) is increased. Further, the
nunber ofapa¢itydargeheate.t herno of f' state occurs in the region Nis counted,
and if the "therno off' state often occurs, a capacity value (K1) at a
specified ZDhevptingplezef lrathigy fesexampld durde poalingt hedopemtionsneiltideout si de
tenperature difference is decreased. On the other hand, if no "therno off’

state ocqddésvedt NEDshdvn GPig6iel8] avidbide M (Whiee the differef@sbslweMhBRideage t wo
poi nts (K1, K2) of the regions Mand N are determ ned, the capacity
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25 of f' state octurs 1s a coun one hour duri ng ating no

operati Oftreades yI lgs?sa}lilzllﬁ/ thtrgeedegrees Centigrade, and a region N where the inside/outside

temperature difference decreases by less than three degrees Centigrade and thereafter
increases by more than five degrees Centigrade, are set.
The number of times the “thermo off” state occurs in the region M is counted, and
15  if the “thermo off’ state often occurs, a capacity value (K2) at a specified value (eight
degrees Centigrade) of the preset inside/outside temperature difference is decreased. On
the other hand, if no “thermo off” state occurs, then the capacity value (K2) is increased.
Further, the number of times the “thermo off” state occurs in the region N is
counted, and if the “thermo off” state often occurs, a capacity value (K1) at a specified
20  value (zero degrees Centigrade) of the preset inside/outside temperature difference is
decreased. On the other hand, if no “thermo off” state occurs, then the capacity value
(K1) is increased.
When these two points (K1, K2) of the regions M and N are determined, the
capacity characteristic line (G) can be determined. The number of times the “thermo

25  off” state occurs is a count for one hour during heating mode operations, and ideally the



25 smal | est possible "therno off' count is preferable. Operation
Hereinafter, the operation of the air conditioning system (10) will be
described. In the air conditioning sy%tem (10), refrigerant circulates in
the refrigerant circuit 5 (15) whil ¢ under goi ng a change of phase, and

swi tching between a cooling node operation and a heating node operation is
carried out, Cool.i,ng,Vode eration ring cooling node operations, cooling
operatio ,at“Fﬁp\%ﬁﬂ%}ﬁ @5%0 ]%S%lfn f"Fe%{F%Jaé) thanger (61, 66) acts as an
evaporator, is carried out. In such cooling operation, the 10 four-way

sel ect orOpesaiOn( 21) is placed in the state indicated by a solid |ine of
Figure 1. Further, the outdoor expansion valve (24) is fully opened, and

t he degree dieremefiemtheafperation of thesdir ¢omdivioning spsiern i(b0) willlbeeegcbiBed.and t hat of
t he second i ndoor expansion valve (67) are adjusted to respective

speci fied vanugs gir-EBﬁdiﬁaﬁing%?;*,telﬁF(hGﬂQéfﬂg&ﬁht\/ﬁr&fa@és inq@n&tdTggdrint difegitcl osed
state, and the oil return solenoid valve (53) and the oil anobunt averagi ng

15 sal engi AY r.e t opened:. and. Gl .

compresiel il Sogsyitind an dREE R Sleke, BE"SH B3 HeBRRH-o 5l Hode
refrigerant conpressed in each of t.hese conpressors (41, 42) is discharged
to the YeERHOR Qagﬁe g ma ‘%Oﬂ%t'%fﬁfa@?a{f.‘?, after passing through the
four-way selector valve (21), flows in the outdoor heat exchanger (22). In
t he out deesling=ModeQnexaden (22), the 20 refrigerant gives off the heat to
outdoor air and then condenses. The refrigerant thus condensed fl ows

t hr ough t he Dunigt cholmgcinope peeraBoms) coblirighepératfidmvin pyipeh €36h indpars hes

through the first inflow check valve (31), and flows into the receiver

(23) . ThedicRaide£(61 “?Qctﬁ 8§ hh @QdpRRdtol, @AV RHed B&. AGAEN ebolingDperdiibAVhet hr ough
the outfl ow pi pe (33 , passes through the outflow check valve (34), and

flovwy | Nfolr-bR§ sbieidt JaiSt €£1)GOBRREd il Ge RS IndReatdd ) a solid line of Figure 1.

Further, the outdoor expansion valve (24) is fully opened, and the degree of opening of

the first indoor expansion valve (62) and that of the second indoor expansion valve (67)

are adjusted to respective specified values. The gas vent solenoid valve (36) remains in

the closed state, and the oil return solenoid valve (53) and the oil amount averaging
15  solenoid valve (55) are adequately opened and closed.

When the compressors (41, 42) of the compressor unit (40) are in operation,
refrigerant compressed in each of these compressors (41, 42) is discharged to the
discharge pipe (44). The refrigerant, after passing through the four-way selector valve
(21), flows in the outdoor heat exchanger (22). In the outdoor heat exchanger (22), the

20 refrigerant gives off the heat to outdoor air and then condenses. The refrigerant thus
condensed flows through the first branch pipe (30a) of the inflow pipe (30), passes
through the first inflow check valve (31), and flows into the receiver (23). Thereafter,
the refrigerant leaves the receiver (23), flows through the outflow pipe (33), passes
through the outflow check valve (34), and flows into the liquid side connecting pipe

25  (16).



26 After having flowed through the Iiquid side connecting pipe (16), the
refrigerant diverges into two flows one of which enters into the first

i ndoor circuit (60) and the other of which enters into the second indoor
circuit (65). In the indoor circuit (%b, 65), the refrigerant is
depressuri zed in the indoor expansion valve (62, 67) and thereafter 5 fl ows

into the indggr heat exch er (61,.66)...In the.indpor beat exchanger (61,

66) . the  reRRrirate TaHen HOUHbLE ke HrefoRmkans RReL16) B oREera ds. i h
the i ndoor heat exchanger (61, 66), indoor air is cooled. The

ref ri ger diverges winp dworiaves peeaf ahighosniers dntorthe issti indrasrcitguint(6@xadbathger s (61,
66), flow through the gas side connecting pipe (17), nerge, and flow into

t he out dother oflWhich eaters inf@the.seddndrirdddr @ircuit (65)r &i thiedadeortcingais $605 65)r ough
the four-way selector valve (21) and the suction pipe (43) and is drawn

into t hethe%ﬁ%%ﬁa%ggs; détdssufizad B thEhﬁd&d}‘rG%?%_?s?&f val'v'é‘iéﬁz,(ﬁf‘ﬁ%eﬂd-lfﬂééﬁier

conpressors ( each conpress the refrigerant drawn ereirnto and

et iper ans B9 Bihget ek inab 1080, ThBihdodr kit ndaliehs 66R0r Tng”

heat i ng de operations, heating operation, in which each indoor heat
exchange%?rC@I?ntG‘iﬁso%Pét Eeaaéna heh ryARAtes sinc giher svprdutin the wdeer heaiting
operation, the four-way selector valve (21) is placed in the state

i ndi cat eexchgngsr hlek6); indoge aivfis @olpdr e 1.  Further, the outdoor expansion

val ve (24), the first indoor expansion valve (62), and the 20 second i ndoor
expansi on valkerefigdrams ewhidh havebednoevapsiardtih\the Hdeoct héa dxchaagérpgeLegr ees.
The oil return solenoid valve (53) and the oil anobunt averagi ng sol enoid

val ve (5gg), ab& thg%i%ﬂittgé %hysiaeemcﬁﬁgip@mmm S talhlarﬂo“r fifo GRS EGr

sol enoi d vélve_( eld in the opened state all the time during the
et 110, SREAROPT et OE SPABAGEARES i )l oS ROBPLFREEED ™
COmpressols thgdé%étiodﬁzgipé f4 ia%& ?sa crh%v%g i;[lt% t}xg gompressors (41, 42) of the compressor
unit (40). These compressors (41, 42) each compress the refrigerant drawn thereinto
and discharge it again. In the refrigerant circuit (15), such a circulation of refrigerant is
repeatedly carried out.
15 Heating Mode Operation
During heating mode operations, heating operation, in which each indoor heat
exchanger (61, 66) acts as a condenser, is carried out. In such heating operation, the
four-way selector valve (21) is placed in the state indicated by a broken line of Figure 1.
Further, the outdoor expansion valve (24), the first indoor expansion valve (62), and the
20  second indoor expansion valve (67) are adjusted to respective specified opening degrees.
The oil return solenoid valve (§3) and the oil amount averaging solenoid valve (55) are
adequately opened and closed. Further, the gas vent solenoid valve (36) is held in the
opened state all the time during the heating operation.

When the compressors (41, 42) of the compressor unit (40) are in operation,

25  refrigerant compressed in each of these compressors (41, 42) is discharged to the



27 discharge pipe (44). The refrigerant, after passing through the four-way
sel ector valve (21), flows through the gas side connecting pipe (17) and
is distributed to each indoor circui 7(60, 65). The refrigerants, which
have flowed into the indoor circuits %60, 65), give off the 5 heat to

i ndoor air and then condense in the indoor heat exchangers (61, 65). In

each indogr heat h er .(61 6 i ndoor air s_.heated heat given
of 't roneHEres pp TABr aE Tertesner Hies ar e Loeb e P el aAvead 1
each indoor expansion valve (62, 67), passes through the |iquid side
connect i ). Jlqyes thiengh the @as sidasonpacsng Repeddhawst is distribyfed te gaph indgorThe
refrigerant, which has flowed into the outdoor circuit (20), flows through
the secarditl(6&GS). pi pe (30b) of the inflow pipe (30), passes through the
second inflow check valve (32), and flows into the receiver (23).

Thereafter, tTherdhi@idrats which hedy gswedto HRGRIYS circdids (60 69)\givehdrpugh t he
outfl ow pi pe (33), passes through the outdoor expansion valve (24), and

t1 owss | nydgo HHodP T AABRheS XGIBRGEM 4 3hdodk hehEecRIMAACI61"S]). HpefChaNger
g Es eget % 8‘ nd

(22), the retrigerant absor rom outdoor air thei’ evapor at es.

The evapqrated refrigera passes through the four-way sel gcfor valve
(51) B8l Bratofushatiosclby, B8 oidppmah Boheate, by eah-eyaa pift Bopniie
conpressors (41, 42) of the conpressor unit, @;1('40)' These conpressors (41,
42) eachrefiigpsads sThetrefrigerant gendenseddis dapressyaized i epchirfoogiespansiogevalve agai n.
In the refrigerant circuit (15), such a circulation of refrigerant is 20
r epeat ed(62, 6@y, passes thndughGhe liquitl\sidéasonnedtinRepiper (16)) @nd dotis gntoehOouttiber
capacity control of the outdoor unit (11) will be described. Figure 9
shows a gaeiti(@@). node operation. In the first place, in STEP STl it is

deci ded whether to learn the load 25 characteristics of a building in

whi cfpy the al fheQRdhdrh AN WRELHAS FoWel Hitb tHESutaB& CitcDR(20), Fiws through the
second branch pipe (30b) of the inflow pipe (30), passes through the second inflow
check valve (32), and flows into the receiver (23). Thereafter, the refrigerant leaves the
receiver (23), flows through the outflow pipe (33), passes through the outdoor
expansion valve (24), and flows in the outdoor heat exchanger (22). In the outdoor heat
15  exchanger (22), the refrigerant absorbs heat from outdoor air and then evaporates. The
evaporated refrigerant passes through the four-way selector valve (21), passes through
the suction pipe (43), and is drawn into the compressors (41, 42) of the compressor unit
(40). These compressors (41, 42) each compress the refrigerant drawn thereinto and
discharge it again. In the refrigerant circuit (15), such a circulation of refrigerant is
20  repeatedly carried out.
Capacity Control
Referring to Figure 9, the capacity control of the outdoor unit (11) will be
described. Figure 9 shows a cooling mode operation.
In the first place, in STEP ST1 it is decided whether to learn the load

25  characteristics of a building in which the air conditioning system (10) has been installed,



28 at the tinme of installation of the air conditioning system (10) or at
the tinme when the air conditioning system (10) is brought into a halt.
Such a decision on whether to learn the |oad characteristics of the
building is made, for exanple by perfrmng a setting on a control part of
each indoor unit (12, 13). 5 If the building | oad characteristics are not

to be | earne t he pr.ocedur roceeds to STEP ST2. In STEP ST2, an

|t er nal arBs ping.tar B AR 0 e HEET R svster (D) Bt e Agperwhene B o
internal heat generation |oad factor (KI) is equivalent to the |oad

char act e¢qngiticningssystom (19) i3 bronehtinteraghals Such aslgcisinaoacvhethes to dearhthe t he

i nside/outside tenperature difference is zero degrees Centigrade. 10 Next,
shi f ti ngload chirectenstiosalf tHeibiibdjing domiade fo exanogie bytpecfosming 4 setiygt ovapaci ty
ratio (Q is calculated in STEP ST3. This target capacity ratio (Q is

equi val egintioP pard 8f edchRAddok Yini (BY,a8f eri stics shown in Figure 4. Mre
specifically, based on the following equation (1), the target capacity

L BN LT Gl fhah LRR B CIRSHA L bE bl e R Sceq BE pHERAAAR O 9
i i 2, 13). Q= - KlL)/8 To -. Ti + AT
ieﬂ})e{ T; gﬁﬁ? gtf?f] Qg Sﬁgioﬁf 2538 E{tgra%l]*(efs g?@f%l%é?éﬂgaeer 1S ﬁ@ﬁélcﬁ)@s ig 'saf et y)

factor. Further, "8" in Equation (1) is an inside/outside tenperature
di f f er ensed i This dnternshr heat ogetieration. loadyfactesr (Kbhés teguiyelent apathet Joadati o (Q
has a value not nore than 1.0 nor less than 0.3 (0.3 20 :!~ Q:51.0). In

ot her wocldsactdrisecs shiayai irc Rigmce 2 yand as iacload)charactenstici whére theaiaside/otiglde i n t he
range in which efficient operations can be carried out. Next, the procedure

pocee gl ks TS A Camgpunr 2 10, LaToeat s gl vl e
tempgyature l(I&tz 'shi’iz’f'i_hg-r?oS e Tdont 3l 'd(u-ﬂ)g' %oél?x?go)no)ée %p@tza}ions, a target capacity
ratio (Q) ts calculated in STEP ST3. This target capacity ratio (Q) is equivalent to the
capacity characteristics shown in Figure 4. More specifically, based on the following
equation (1), the target capacity ratio (Q) is calculated from the temperature difference
between an outside air temperature (To) and a set temperature (Ti) of the lower in set
15  temperature of the indoor units (12, 13).
Q={(1-K1)/8} x (To-Ti+AT)+ K1 (1)
Note that AT in Equation (1) is a value corresponding to a safety factor. Further,
“8” in Equation (1) is an inside/outside temperature difference in a standard condition.
Further, the target capacity ratio (Q) has a value not more than 1.0 nor less than 0.3 (0.3
20 < Q< 1.0). In other words, the target capacity ratio (Q) is so limited as to fall in the
range in which efficient operations can be carried out.
Next, the procedure proceeds to STEP ST4. In STEP ST4, an evaporating
temperature target value (Tes) is determined based on the target capacity ratio (Q) and

the set temperature (Ti).

25 Tes=(Ti-8)-(Ti—-8-Teo)xQ (2)



29 Note that the target value (Tes) in Equation (2) is a value not |ess

than zero and is a tenperature at which the indoor units (12, 13) will not
undergo freezing. Further, "Teo" isczy evaporating tenperature during
rated operation. Thereafter, the procedure proceeds to STEP ST5 in which

the outdoor unit (11) 5 controls the capacity of the conpressors (41, 42)

in order th refrigerant evapqratin enper at ur T may becone the
target val ugﬁf’éﬁggﬁt.tgé?rgﬁé’ag’ler@?%ﬂgﬁﬂf‘atﬁ“g@ﬁ 1sin£vad|éecp<gjas<sitﬁ2nsz|e£¥>a ¥ t hat
the | oad characteristics of the building are to be |earned, then the

pr ocedur & tgmpRrtaEs att whisirthe gxdpor upits 1012 19YeRIlgIR undergptfregringal Fusthef,or t he
buil ding internal heat generation |oad factor (K1) and the building 10
maxi mum TPed i§ acevapofakiny tamperatete. dufing satedwperatiod. oad factor (K2) is
equivalent to the |oad characteristics shown in Figure 2 and is a | oad

charact er i st TRerddTeiR, %@%roédﬂﬁiedﬁ/oeégﬁ it STEPNTES af WhRhdhé (afRBE Bnit ilﬁi ght
degrees Centigrade. Subsequently, shifting to the control during cooling

node Qpe i t .arqget.. c i | 0, 4\Q) i Lcul ated d.n STEP ST7.
Vor o Spesctitofiihe Afadd 88 he ARG 41,010 % SeFD il ool se,
capacity ratio.é i s cal 5ate frongpthe tenﬁgr tlﬂre di fference between
the out sPFROEUPE ¢ gtutele) ey Pecomp Wf targelva r@%‘rature (Ti) of the |ower
in set tenperature of the indoor units (12, 13). Q= ((K2 - K1)/8) x (To -
Ti) + K1 (3)Ondkeothpmhandgif i iy deeided inohTEB STl shatthe losd dhdracteristige of theper at ur e
difference in a 20 standard condition. Further, the target capacity ratio
(Q has buildihgiarenobe tearred] then the frocetnre proseeds @8TBP 3TE0 IR this STBPBIQ), as in
STEP ST3. Next, the procedure proceeds to STEP ST4. In STEP ST4, based on

t he t ar gRitial GaRRS Fdrthé Bhil Aing HterdROhda QefeRitiocnSIBRE FRIH (K 1§ Thd thelth@dingr get
value (Tes) of the evaporating tenperature (Te) is determ ned from

e
Coeid ok S AT SPGB, SRR RSy GO i U
load characteristics shown in Figure 2 and is a load characteristic when the
inside/outside temperature difference is eight degrees Centigrade.
Subsequently, shifting to the control during cooling mode operations, the target
capacity ratio (Q) is calculated in STEP ST7. More specifically, based on the following
15  equation (3), the target capacity ratio (Q) is calculated from the temperature difference
between the outside air temperature (To) and the set temperature (Ti) of the lower in set
temperature of the indoor units (12, 13).
Q={(K2-K1)/8} x(To-Ti)+K1 (3)
Note that “8” in Equation (3) is an inside/outside temperature difference in a
20  standard condition. Further, the target capacity ratio (Q) has a value not more than 1.0
nor less than 0.3 (0.3 < Q < 1.0), as in STEP ST3.
Next, the procedure proceeds to STEP ST4. In STEP ST4, based on the target
capacity ratio (Q) and the set temperature (Ti), the target value (Tes) of the evaporating
temperature (Te) is determined from Equation (2) in the same way as described above.

25 Thereafter, the procedure proceeds to STEP STS5 in which the outdoor unit (11)



30 controls the capacity of the conpressors (41, 42) in order that the
refrigerant evaporating tenperature (Te) may becone the target val ue
(Tes). On the other hand, also duri n% heati ng node operations, the target
capacity ratio (Q is calculated, a %n the cool i ng node operations, and a
target value (Tcs) of the 5 condensing tenperature is determ ned.

Thereafter he outdoor upit (11) contr e.capaci of the.conpressors
(41, 42)°an°E§rg}éGr CEPAHYt A tE“’éfcrc’i P3RS g%lnsﬂd%ﬁsi‘%gd% re%ér u‘?egr'%ef%ﬁ may
becone the target value (Tcs). Conventionally, both the target value (Tes)
of the eSvapefietiig tepesatper(deLmay baugyne thetargeiealug(Ge®). val ue (Tcs) of the
condensing tenperature are fixed. On the other hand, 10 as shown in

Fi gures 3 an@n%he other kardpalsatdurigg heatpr mbde epdrditgns) the ntargstecapheinatibe
control characteristic line (CO FO and the condensing tenperature (Tc)

decr ease®) i harc@fat@iNasGhtRE Solfg md8e BPRAHLAL Ahd AStaf&s GaluRqT cdPV e | N

accordance with the present enbadi nent, the air 15 Tonditioni'ng capacity

o phlafing Mlpeladre i JefoRlred | PbrBte! e oo BASTE1PRrufrop it o 09

air con ad, "a refrigerant tehrperature ge & result
of such arr.an nt, it is possible to provide an operation correspondi ng
to the b“(?PF‘dTyng’?n&er CEWﬂEﬁsfqrgn Hy %ﬁab“. Sersﬁbﬁtug’,e BECTARL CQNAERSINgci ent

for each indoor unit (12, 13) to operate at a small 20 air conditioning
capaci t ytemperatuse fbe)gnay kecome thaigeget Meluo(Kasbor unit (11) to operate al so at
a small air conditioning capacity. As a result of the above, each indoor
unit (12, 13Forventiorelignbetth the amgeinvkdug (Tesy of aire evapemsingfterapgratuird YTe)f or
exanple in an internedi ate period. Because of this, it is possible to

SULES 108 ARSI eSS B L Rl e Bt B Oe (1o
reduged Jshghold tPFigiles 3 and 5, the evaporating temperature (Te) increases from the
control characteristic line (CO, FO) and the condensing temperature (Tc) decreases
therefrom.
Effects of the Embodiment
As described above, in accordance with the present embodiment, the air
15  conditioning capacity of the outdoor unit (11) is controlled by altering, based on a
building air conditioning load, a refrigerant temperature target value. As a result of
such arrangement, it is possible to provide an operation corresponding to the building
air conditioning load.
To sum up, when it is sufficient for each indoor unit (12, 13) to operate at a small
20  air conditioning capacity, it is possible to cause the outdoor unit (11) to operate also at a
small air conditioning capacity.
As a result of the above, each indoor unit (12, 13) is prevented from undergoing
an excess of capacity, for example in an intermediate period. Because of this, it is

possible to reduce the frequency at each indoor unit (12, 13) repeatedly undergoes the

25  “thermo off’ state and the “thermo on” state. And, it is possible to reduced the variation



31 in indoor tenperature, and it is also possible to stabilize the capacity
of the conpressors (41, 42). Furthernore, the frequency at which each
conpressor (41, 42) is repeatedly drjven and shut down can be reduced, as
a result of which stress which is protduced at 5 the tine of driving and
stoppi ng each conpressor (41, 42) can be reduced thereby nmaking it
possi bl e. t.o,i nprove the dutabilit f. the c essors , 42).

Adai ¢ 1 oniBifgooT3pRuature a6 i3 alsp plssibe 4 SR BERE Raieku bt teyceglressors
conditioning capacity, this provides inprovenent in operating efficiency

t hereby dkf#g it possible to provide inprovements not only in COP
(Coefficient O Performance) but also in econony. 10 Further, a target

val ue can beFuatlieemere, thes drkqoencyhat dihicheeazhceonhmesveer(4h 42} is repegtedigt ure and
an outside air tenperature, thereby naking it possible to provide an

i ncr easegrivin’ ardOshet HHWAICAY be 2RRcEd, Yas falles B 8 RhRh&trebWWhi2R ¢ PRYdOSedCdt an
operation. For exanple, if the indoor tenperature is higher than a set

tenpey at gD o R0 B TG BingCRRh AUdriessBl (A, 42 Sah WP EQIRREBL Ur © S
t te & a e’l thr's

| ower” t han a se ratur eati'ng no operation, ncr eases
the difference between, the eyaporatin enperature of . refrigerant or the
condensiWQMP%HM%%,YEF%“’H?TOY%%{W%@QHY gﬁ&‘ﬂ CPWBretS%é‘ﬁaf‘a}-e of indoor

suction air. Therefore it is possible to provide an increased air

condi ti oni ng\dshitienallyysince/dtisgpossblglte suppressansuesss bf air conditioning eapagity,oved
confortability. Further, even when there occurs sudden variation in |oad,

t he air thisyshovidesiinngrovetflent apaperhtyngefficieacy therebg seakiyyit poksivligtcpanges i n set
tenperature. This nmakes it possible to inprove confortability.

Fur t her npiRoveiats MR hRTNOUP @0 deffickitl OfiPeffofitanly) tutlalse Gt eddagmQut door air,
the air conditioning capacity varies based on the inside/outSide

tempgyature gidfepr Erlﬁfge% VEREGRN bd Wlibreg rbaké[ﬁ%ﬂ"éh@?di@%’é?&r batileks Y setFOr

exanpl e, the capacity of air conditioning requir 0 nmeet a set bl owout

tenperat {“é;n%e}a urgee;[n fan c'?ueigldg %irttgx%pgr'amrg,rt Qrcegy bn?a \{\ﬁegeﬂ 1;[or§§ble to provide an

increased air conditioning capacity for example at the beginning of an operation. For
example, if the indoor temperature is higher than a set temperature in a cooling mode
operation, or if the indoor temperature is lower than a set temperature in a heating mode
15  operation, this increases the difference between the evaporating temperature of
refrigerant or the condensing temperature of refrigerant and the temperature of indoor
suction air. Therefore it is possible to provide an increased air conditioning capacity.
As a result, it is possible to provide improved comfortability.
Further, even when there occurs sudden variation in load, the air conditioning
20  capacity can be increased by making changes in set temperature. This makes it possible
to improve comfortability.
Furthermore, when performing air conditioning by introducing outdoor air, the air
conditioning capacity varies based on the inside/outside temperature difference, thereby
further improving comfortability. For example, the capacity of air conditioning

25  required to meet a set blowout temperature is determined by the difference between the



32 tenperature of suction air and the set tenperature of blowout air. In
accordance with the present invention, the heat source unit (11) is able
to control required mnimum capaci tyj thereby naking it possible to
inmprove COP and extend the range of ontrol | abl e operation. 5 Further, if
it is arranged such that the control characteristics of the target val ue

can be manual | et ... thi.s vid ai r condi,tioning capacity to the
confort atﬁp’lpf“tab’rgp§ uctjo si?"aglﬁ‘{. eggf?eégpgﬁ%?rg ,o(%:cb ?W?Weaqrcaﬁga%fmén?ee‘é’i“gent who
is interested in energy savings, energy-saving operations can be carried
out. Thitheqsesenl Hvontinh\theldeat; Wr@mgﬁé i gblect@opnntip! seguited migknym
confortability. 10 Furthernore, if it is arranged such that the target

val ue cocapacity, ctharebyt makiagi tSpessible he ingmovee COPR hand aktend atheli tahgeniafg
capacity corresponding to an air conditioning |load of the building can be

set aut ofpatlofiatlé Yperdtibrs Provi des further inprovements in econony as well
as in confortability. O her Enbodi ments 15 Al though in the above-descri bed

enbo%i ment te ﬂeﬁﬁgﬁﬁ]se%/r\?\%l% d%@%;tfl&lthe ﬁm{o?glrla%ét%@.rt%gpﬂhg é%%%tnmglfueranual ly

set or learn whi'ch I's an ex means may be
used. re specgifically, as, indicated.by a |ong dashed short .. dashed |ine
oF °Fi gurte. TSI sfia % RRTi R HiB N CHEEN 18 BB OO TRy SOk nnect od,
t hrough the communication |ine (9a‘), to the network (9b) and the control
char act etiebidentc sForxxamplen ferathgeaase, of & aesideat o iyiinterested intenesgk se@ibgs, The
target val ue adjusting neans (92) of the above-described enbodi nent

i ncl udeseretyy-shemgdopegatiohacan OB prried cout h&hidl teetainhy provédes imPdgvemenatssium up, it
is sufficient for the present invention that target val ues can be

cont r ol | dn¥@y etk as ifSorabAbBIBlY, it is sufficient that the target value
adjusting neans (92) is configured so 25 as to variably control a target

val ugy corr esRpflRGleYifliistdMangdd sueR Rt theO kM vhRi@Lontrol characteristics can

be learned, then air conditioning capacity corresponding to an air conditioning load of
the building can be set automatically. This provides further improvements in economy
as well as in comfortability.
Other Embodiments

15 Although in the above-described embodiment the target wvalue control
characteristics are either manually set or learned, the network (9b) which is an external
setting means may be used. More specifically, as indicated by a long dashed short
dashed line of Figure 1, an arrangement may be made in which a controller is connected,
through the communication line (9a), to the network (9b) and the control characteristics

20  of atarget value are set via the network (9b).

The target value adjusting means (92) of the above-described embodiment
includes the deciding means (93) and the altering means (94). To sum up, it is
sufficient for the present invention that target values can be controlled variably.
Accordingly, it is sufficient that the target value adjusting means (92) is configured so

25 as to variably control a target value correspondingly to the air conditioning load



33 characteristics of a building. Further, the target val ue adjusting nmeans
{92) may be configured so as to variably control, according to the control
characteristics of a target value and based on the difference between the
set tenperature of an air conditioni n@ space and external tenperature, the
target value. 5 Furthernore, for the case of the capacity controlling nmeans
(91) and . the. tar.get . value adjustin ans 2) of the above-descri bed
enbodi meffrack lsggf Qfé‘etfu‘@éﬂgue]l:b\ﬂf‘?fhghqn&%?t rvéﬁ’rei Eysting %Wéi(g?a] maksnt |
evaporating tenperature and condensing tenperature are used. However, the
target veQNIBUFAgySOHEs tarvaélaldydaoatrphgciﬂrg@g i ehedenntrabcharaateristias) of ataraet
operation and a condensing pressure during a heating node operation

det ect edvdiye add based dothepdifference betmess thiee ses aamperatuiet pf amdirbyontdii@ning

hi gh- pressure pressure sensor (76). Further, these tenperature detecting

means mypa@@aﬁd“@ct&%ﬁlttkﬂﬂerﬁhﬂ@, th;@fﬁpgé't%lﬂé.e sensor (73) and the discharge
pi pe tenperature sensor (75). Finally, the air conditioning system (10) may

be ancair c¢ Ik | r b L. Y cool | or ir
condi 1 oner FAisERE L8 el 8F b FPAHEL BPETie SRRn O YreiBe Pret
conpr essor,s be one. STRI AL PLI CABI LI TY As descri bed above, the
air condY%W%i%ﬁﬁ‘%?%(w%ﬁge bqeaisscribed embodiment, asadarget valyg Wgtﬁ%l di ng
air conditioning or the like and is particularly suitable when provided
with a islarediigergntofhysigalosmounti ewaporating 4erapesptive sdATondgnsbightdviiortee 1. An
air conditioning systemfor providing air conditioning, said air

condi t i omienged.s Hivevers olptargdt vglua m®f bé ge eaaporatingcpriessuteldrinigos seslingy

connection of a heat source unit
mode operation and a condensing pressure during a heating mode operation detected by
10  the low-pressure pressure sensor (74) and by the high-pressure pressure sensor (76).
Further, these temperature detecting means may be the suction pipe temperature
sensor (73) and the discharge pipe temperature sensor (75).
Finally, the air conditioning system (10) may be an air conditioner capable of
providing only cooling or an air conditioner capable of providing only heating and the
15 number of compressors may be one.
INDUSTRIAL APPLICABILITY
As described above, the air conditioning system of the present invention is useful
for building air conditioning or the like and is particularly suitable when provided with

a plurality of indoor units.

20



5 (11) and a plurality of utilization units (12, 13, ...), wherein the air
condi tioning capacity of said heat source unit (11) is controlled such
that a physical quantity of refri geraﬁ circulating through said
refrigerant circuit (15) becones a tatget value, and wherein said target
value is altered and set. 2. An air conditioning systemfor providing air
conditioning conprising a 10 refrim% circuit (15) formed by connection
of a heat source unit (11) and a pl y of utilization units (12, 183,
...), said air conditioning systemfurther conprising: capacity controlling
nmeans (91) f¥WHAJMS GLA; ﬁé‘ air conditioning capacity of said heat
source unit (11) so that a physical quantity of refrigerant becones a
target val ub, Aamdr ddnditimningtsystemufer pjvidiing aig combsiening) 2hidfadr coalditoningy sai d
target value of said capacity controlling neans (91). 3. The air

condi ti Ogysidn siBpRThEE refridenLeirdde(1S) foriel @Pltc%ﬁ_ﬂéaioﬂ %k"'d%e?tdsioﬂﬁei Ut means

(92) is configured s0 as to variably “control said target val ue

Cory spportl) kY S Rl BT QOLAE £ st e st e of g 20

I
Ioning mof claim2, wherein said target
val ue adj usti means .(92)...s.configuredq sqQ.as to variably  control,
accor di ng towg%émcg’ﬁ'tqlé)fx’ é‘mag‘lt)f@ S't‘)‘a heat soureg yait (’vléllﬁléoﬁtr‘iﬁlqgased on
the tenperature difference between a set tenperature of an air
condi t i ofHchthatoapbyaed quantity Df gefrigethat ciseylating threyghssaidi refeigerent ciduite. 35 5.
The air conditioning systemof claim?2, wherein said target val ue adjusting

means ( 9Q15) beaimmdastacberyahie) gndradhaein( Q) tafget valdeisaitsiediand séthe contr ol
characteristics of said target value correspondingly to the air

?gPdL; Ir Ioglblngzl oad §iadonaitRhingt bysfen®ifod ppoNilidpNgr RAMitidhing" EStEpiERS (94)
10 refrigerant circuit (15) formed by connection of a heat source unit (11) and a plurality of
utilization units (12, 13, ...), said air conditioning system further comprising;
capacity controlling means (91) for controlling the air conditioning capacity of
said heat source unit (11) so that a physical quantity of refrigerant becomes a target
value, and
15 target value adjusting means (92) for altering said target value of said capacity
controlling means (91).
3. The air conditioning system of claim 2,
wherein said target value adjusting means (92) is configured so as to variably
control said target value correspondingly to the air conditioning load characteristics of a
20  building.
4. The air conditioning system of claim 2,
wherein said target value adjusting means (92) is configured so as to variably
control, according to the control characteristics of said target value and based on the

temperature difference between a set temperature of an air conditioning space and an

25  outside temperature, said target value.



5 controlling, according to said target value control characteristics
determ ned by said deciding neans (93) and based on the tenperature

di fference between a set tenperature f an air conditioning space and an
outside tenperature, said target valuel 6. The air conditioning system of
any one of clainms 1-5, wherein during cooling node operations said
refrigerant physical antity is ap. .10 evaporating pressure. 7. The air
condi ti oni ngg's ?8%08'?&{%\?1‘9“%%@%’? Og?l%ﬂnr?s 1-5, wherein during cooling node
operations said refrigerant physical quantity is an evaporating

t enper at ur e. Whereimgaidfargetombier adpusting mepss £93)dncludes degisling meray (83) fors, 15
wherei n during heating node operations said refrigerant physical quantity
is a codeemsining the esstiolechagactéfisecsafl saidnaiigts valuegossspoadinglly @nthe @ire of
clainms 1-5, wherein during heating node operations said refrigerant

physi cal céiéadridg/ 1dad éhardefiHAES bPA BBIIRRY Al rerid ! i tioning
system o? any (l)ng/e of clazrai ms 1-5, wherein the aieil %é’?ﬁf‘?ﬁgﬁ r?%r ‘(/:ag%g ity of

sai d fea { Lo I t ntr.oll i t he acity of
cach Sones i afibriry ) e il ave R sfAPlerRics Beried B9 3
condi tioning syste either claim3 or claim5, wherein said building
| oad cha?i?f&‘ﬁgg %ﬁpg@%;?%‘i B@egpﬁitﬁ%ﬁnﬂ’&%‘ﬁe qreReehebliean dotet tomperguer nal
heat generation of said building and the anount of external heat. 36 12.
The air el#Ait cditingingspeeeandranciusgida tsmpenatise,said: tangehyrlweat ur e det ecti ng

means (74) for the detection of refrigerant evaporating tenperatures
during cool i 6gThedie copbti@tingsystensofung\ond eficlaims 1-5,

wherein during cooling mode operations said refrigerant physical quantity is an
10  evaporating pressure.
7. The air conditioning system of any one of claims 1-5,
wherein during cooling mode operations said refrigerant physical quantity is an
evaporating temperature,
8. The air conditioning system of any one of claims 1-5,
15 wherein during heating mode operations said refrigerant physical quantity is a
condensing pressure.
9. The air conditioning system of any one of claims 1-5,
wherein during heating mode operations said refrigerant physical quantity is a
condensing temperature.
20 10. The air conditioning system of any one of claims 1-5,
wherein the air conditioning capacity of said heat source unit (11) is controlled by
controlling the capacity of each compressor (41, 42) of said heat source unit (11).
11. The air conditioning system of either claim 3 or claim 5,
wherein said building load characteristics are determined based on the amount of

25  internal heat generation of said building and the amount of external heat.



5 said capacity controlling neans (91), which takes as a refrigerant
Bvaporating tenperature a target value during cooling node operations, is
configured to control the air conditjoning capacity of said heat source
unit (11) so that an evaporating tené)%rature that said tenperature
detecting neans (74) detects becones said target value, 10 said deciding
nmeans (93) of,sajd .target val ue adjusti means (92) is configured so as
to det(erm')nei%'hik%%lﬁf’?'gﬁt’%%’é&e&‘%#ﬁql@gof said target value of said
evaporating tenperature, and said altering nmeans (94) of said target val ue
adj usting meWhere2) is configured so as to variably control said target
val ue of said evaporating tenperature. 15 13. The air conditioning system
of claimb5, temperatine: ddtentingrmeamse(7d@tfer thegeteetions of #éfrigbant ehgpodaingct i on of
refrigerant condensing tenperatures during heating node operations is

provi dedienfpitures Bdghd doolifg hiodk bpadtismanprdviikl, which takes as a
refrigerant condensing 20 tenperature a target val ue during heating node

operaions, | [ c 0 . Al ondj t ioni apaci.ty of said
neat sour ce 1 Fapiety teitolfie"RBds lonh P OACh rbB-{iR EARRR G
tenperature detectin ans (76) detects becones said_ target val ue, said
de(r:r}) di ng'HPg ur(e%)‘”%f U%EJH? au{"éﬁ ﬁ‘é‘g"‘gdp QRFFAHOPS NS Cﬁﬁ%ge‘?@zﬁom@ygﬁnfi gur ed
so as to determne the control characteristics of said target value of said
condensi #§ congitianinge capasity, ofri@id3 heataiseurae tenit fdlvsanthat ) ewdposating t ar get
val ue adjusting neans (92) is configured so as to variably control said
target vemperatiresthatd saidnelaparamge deteptingimenns (24). détéwes decomesngiid itarpétng
system of any one of clains 4, 5, 12, and 13, wherein said target val ue

adj usti ngalggans (92) is configured such that said target

10 said deciding means (93) of said target value adjusting means (92) is configured
so as to determine the control characteristics of said target value of said evaporating
temperature, and

said altering means (94) of said target value adjusting means (92) is configured so
as to variably control said target value of said evaporating temperature.

15 13. The air conditioning system of claim 5,

wherein:

temperature detecting means (76) for the detection of refrigerant condensing
temperatures during heating mode operations is provided,

said capacity controlling means (91), which takes as a refrigerant condensing

20  temperature a target value during heating mode operations, is configured to control the
air conditioning capacity of said heat source unit (11) so that a condensing temperature
that said temperature detecting means (76) detects becomes said target value,

said deciding means (93) of said target value adjusting means (92) is configured
so as to determine the control characteristics of said target value of said condensing

25  temperature, and



5 value control characteristics are set nmanually. 15. The air conditioning
System of any one of clains 4, 5, 12, and 13, wherein said target val ue
adj usting neans (92) is configured such that said target value control
characteristics are set based on an iﬁ%ut signal fed fromexternal setting
means (9b) via a conmunication line (9a). 10 16. The air conditioning
system of an wherein said target val ue

.qne of cl ai 4,.5,.12, and 13, .
adj usting mag?'@ aft%g P@aW@ﬂ Qlusaidyta éHQE%P‘guft&gg‘éFaf\?é?ae‘s cepfigured so
characteristics are automatically set by |earning according to the state of
an oper a8 foyerigblyicestral saidcteraet valaephigid conderBing teinperatmeli t i oni ng syst em of
claim 16, 15 wherein said deciding means (93) of said target value
adj usti ng medds Thea) cosditioning sygtenedf Ayane bhalkingad, &, 1Rra@a@t13yal ue control
characteristics are set by learning according to the nunber of times air
condi ti oni NgwhRRNM i@ ParP@! Vafue adjusting means (92) is configured such that said target
5  value control characteristics are set manually.
15. The air conditioning system of any one of claims 4, 5, 12, and 13,
wherein said target value adjusting means (92) is configured such that said target
value control characteristics are set based on an input signal fed from external setting
means (9b) via a communication line (9a).
10 16. The air conditioning system of any one of claims 4, 5, 12, and 13,
wherein said target value adjusting means (92) is configured such said target value
control characteristics are automatically set by learning according to the state of an
operation during air conditioning.
17. The air conditioning system of claim 16,
15 wherein said deciding means (93) of said target value adjusting means (92) is

configured such that said target value control characteristics are set by learning

according to the number of times air conditioning operation halts.

* * * * *



