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f CONTROLLER OF Al R- CONDI TI ONER BACKGROUND OF THE | NVENTI ON Thi's invention

relates t@ a controller of an air- conditioner whichgRas a first blow. port
and a second blom“pdrt for returning air alr-coqd|€V by a heat

- first blowi ng fan and a second bl owi ng fan

ports,

sponding to these bl ow

exchanger on the uti.lization side to a roon1t§ air conditioned, and a

respectively. A conventional air-conditioner is described in

Japanese Pat ént Lai d-Open No. 2- 115652} 1990. This air-conditioner
i ncreases the bl ow quantity f%ﬁ& m a _bl ower when both of a signal froma

cl oggi ng judgnent section of©

RQLLER pFeAIEnHO%D%W%ﬂﬂﬁ froma freezing

judgnent section are outputted, and prevents freezing of an evaporator that
m ght occur due to clogging of the air filter and the drop of the bl ow

quantity. Another conventionags@{drdipidoF! aﬁrlﬁﬁEﬁ¥¥ﬂNﬂ bed in Japanese

Pat ent

Lai d- Open No. 3- IT2537 1991 TET fretenperature of a heat

exchanger for covhisg méﬂﬁdxporﬁeaadesdrﬁ@s &lurdoitrohg e@PebRl | @R 041/
cooling/refrigeration cycle, this air-conditioner heats t he heat exchanger

for cooling aondigionen swiéchyhaeata riddistt baowl pont camead sauiaNgeLowor
heati ng on the room side, which is disposed adjacent to the forner, and
prevent s fre@aniy dor H‘théatinax%hlar@m dopditdohedgbyna theatr ommchiagger 2

on the utilization side to a room to be air conditioned, and
a first blowing fan and a second blowing fan corresponding
to these blow ports, respectiveiy.

A conventional dir—conditioner is described in Japanese
Patent Laid—Opeﬁ No. 2-115652/1990. This air-conditioner B

increases the blow quantity from a blower when both of a

" signal from a clogging judgment section of an air filter and

a signal from a freezing judgment section are outputted, and
prevents freezing of an evaporator that might occur due to
clogging of the air filter and the drop of the blow
quantity.

‘Another conventional air-conditioner 1is described in
Japanese Patent Laid-Open No. 3-11253/1991. When the
temperature of a heat exchanger for cooling on the room side
drops during the operation of a cooling/refrigeration cycle,
this air-conditioner heats the heat exchanger for cooling on

the room side by heat radiation from a heat exchanger for

" heating on the room side, which is disposed adjacent to the

former, and prevents freezing of the heat exchanger for

cooling on the room side.



The conventi onal technol ogi es for preventing freezing descri bed above start
the protection operation only after the state that the heat exchanger m ght
be.frozen is judged or predicted. Depending on the condition of the blow
course or its design, however, there is the case where freezing of the heat
" excharniger (or the heat radiator) is predicted in advance during a nornal
continuous operation. In such a case, the function of preventing freezing
is desirably operated in advance,” but by t©he conventional technol ogies, the
freezing prevention function becones effective only after the condition

whi ch mi ght bringhaboconyertixnal i Sejchidgddgbes pfaxdi giredrentdndes€riebetdng
above. Wen, for exanple, blowing is conducted fromonly one of the bl ow
ports (first %WM @boyecsharp| Bhe pratecitioanopgratbemli t9mwiser ,affterch
has a first bJ.owing fan.sq disposed on one of the sjdes as to oppose the
same surface gt¢ & q@?@h&hﬁepeﬁﬁ t¥hanger pdehsnbe; frozen 18 s d
blowing fan s ghap sq%dpn the other side as to oppose the heat exchanger
and first and secon oW ports for returning air heat-exchanged by the

“heat exchanger Oﬂebgﬁd#%LL&ﬁt Q1% %iogx‘airti)oﬁoéfmfﬂé R aicroug_ggdi E,Lon§?%ea

region or area at whic | ow quantity one of the surfaces of

heat exchangedeBaOMEhoM@velrGUl 8héYe SIRIdhd Takel WRErdULriSzifle Tt atdnshi p
with the air course (particularly the positions of the blowng fan), and

freezing occursatat exqgimmnigerof (orhethe et ewdhamge) even piredigHtdde ior mal
operation is carried out.
advance during a normal continuous operation. In such a
.case, the function of preventing freezing is desirably-
operated in advance, but by the conventional technologies,
the freezing prevention function becomes effective only
after the condition which might bring about <freezing is
judged or predicted, as described above.

When, for example, blowing is conducted from only one of
the blow ports (first blow port or second blow port) in an
.air-conditioner, which has a first blowing fan so disposed
on one of the sides as to oppose the same surface of a heat
exchanger on the utilization side and a second blowing fan
so disposed on the other side as to oppose the heat
exchanggr and first and second blow ports for returning air
heat-exchanged by the heat exchanger on the utilization side
to a room to be air conditioned, a region or-area at which
the blow quantity for one of the surfaces of- the heat
exchanger pecomes particularly small is formed due to the

relationship with the air course (particularly the positions

. of the blowing fan), and freezing occurs-at a part of the
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According to the conventional technol ogies, the function of preventing
freezing is not performed until a detector detegts eezing prevention,

even though freezing is anticipated. SUNNA'; ENTFS=fAAN obj ect
r of an

of the present invention is tp provide a neM/anL_;
air cohditioner which can solve the probl em encou = ‘L—lELEEJ enti onal
air conditioner and can conduct th freezing prevent 1 om operation
before the detector detects freezing prevention when freezing is
antici pat ed. heat eexdhangerasheaghothé heornmieriperation Wi €drr Béd owd [ -
conditioner including at |east a refrigeration cycle forned by connecting
in a |loop a conphesovding to vihe alsinvepdjavalytegimolegiesat thechdngetion t he
heat source side, an expansi on devi ce and a heat exchanger on the
utilization sPHe PERVentings firgezingoks fpinarforasd untiheaa detafitaror
integrally co&séituted n one of the saé%aces of the heat exchanger on the
utilization sTaeSCHr JNSAFALEE nBrRBEN IRy (AV&Tet FPEUGR, EBresmin®| | & of
the air-condif.] ﬁgﬂprises a first blowing fan so di sposed on one of -
t he sides as£ﬁ€%gg%posé the sane surface of the heat exchanger on the
utilization side and a second blowi ng fan so di sposed on the other side as
to oppose the sane surface; a first bl ow port 4 and a second bl ow port
for returning air heat-exchangsUMMARYhOF hverE ENVENIT@ST on the utilization
side to a roomto be

An object of the present invention is to provide a new

and 1improved controller of an air conditioner which can
.solve the problem encountered in the conventional air
conditioner and can conduct the freezing prevention
operation Before the detector detects freezing prevention
when freezing is anticipated.

In a first aspect of the invention in which an air-
conditioner including at least a réfrigération cyéle formed
by connecting in a ring form a compressor of a variable
capacity type, a heat gxchanger on the heat source side, an
expansion device and a heat exchanger on the wutilization
side by a refrigeration piping, and a heat ra&iator
‘integrally constituted on one of the surfaces of the heat
exchanger on the utilization side, for circulating hot water
therethrough, a controller of.the air-conditioner comprises
a Tfirst blowing fan so disposed on one of the sides as to
oppose the same surface of the heat exchanger on the
utilization side and a second blowing fan so disposed on the

other side as to oppose the same surface; a first blow port

i
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air-anditioned, di sposed in such a manner as to correspond to the bl ow ng
fans, respectively; a flap for closing the first bl owmport—anrd—controt—;
means for increasing the blow quantity of the second plGWSEEAHASBEEN He
flap closes the blow port, to a value greater than thg bl ovRERIARERY of |f he
second bl owi ng fan when the flap does not close the frrst bfow port, wile
the set blow quantity is the sanme; whergby this controller prevents
freezing resulting fromthe drop of the blow quantity by increasing the

bl ow quantityangf teheseslomdi bjowaport nfom retmeaidgaspe clied- ddthangeant bgn in
whi ch an air- conditioner includes at |least a refrigeration cycle forned
by connecti ngdthe daadosxghepepr eerothefutd hMgaitdbhestdgao tay riopme toa beat
exchanger on the heat, source side, an expansi on device and a heat exchanger
on the utili 25 @endiddongd, dispesed jar suchna papRey as &ind cerrigsaond

radi ator integrall nst.itut,ed on one of the surfaces_ of the heat
exchanger on ’ig(he Rﬁ% ﬁ)ﬂ‘?gtiflgn%g{lﬁe,r?ﬁe%qlrv@&%t EnflaRt It &Losidget khsugh,
a controller of € 1Rt~ itLope ri apfirst blown an '
di sposed on oiir?leréot%:I tb%g%sigjggg’aéﬂﬁoé%rg%{)@e mt%%éssg% ilb?lfeaacsem(%? 1:{t’ﬁe ﬁggf"
exchanger on quihstigyl ioZaich@nssbefa Mrbvd i GRJwRER VNG {13b 3 odegPORRY ON
the other side as to oppose the sane surface; a first blow port and a
second bl ow purdw fparrtr,ettor B wglaé rghesierexthangid byow qiantieyheat the
exchanger on the utilization side to a roomto be air-conditioned, disposed
in such a margrgongs tbdowdngefponwhen the flap does not close the Tirst

blow port, while the set blow quantity is the same; whereby
this controller prevents freezing resulting from the drop of
the blow quantity by increasing the blow quantity of the
blowing fan.

In a second aspect of the invention in which an air-
conditioner includes at least a refrigeration cycle formed
by connecting in a ring form a cdmpressor ‘of a variable
capacity type, a heat exchanger on thelheat source side, an
expansion device and a heat exchanger on the utilization
side by a _refrigeration piping, and a heat radiator
integrally constituted on one of the surfaces of the. heat
exchanger on the utilization side, for circulating hot water
therethrough, a controller of the air-conditioner cdmprises
a first blowing fan so disposed on one of the sides as to
oppose the same surface of the heat exchanger on the
utilization side and a second blowing fan so disposed on the
other side as to oppose the same surface; a first blow port
and a second blow port fér returning airiheat-exchanged by
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{o the bl owi ng fans, respectively; a flap for closing the first bl ow.port;
and control neans conprising fan control neans for controlling the bl ow
uantity of the second blowi ng fan when the flap c _
gort, tg a val ue greater than the bl ow quantity of tﬁé5§%ﬂ%fkﬁ%%§ﬁﬁﬂg fan
when the flap does not close the first blow port, il e BRBLAGEDD| ow
quantity is the sanme, and capacity regﬁ%ation means for reducing the
capacity of the conpressor when the tenperature of the heat radiator falls
bel ow a predegify Nt exeRanabhr6n thfa0Y ZhRi SnCONGE Ofd & FYRY Y S be
freezing . due to the drop of the blow quantity by increasing the bl ow
quantity of tdier-danditdohed, abspepsede Sucheazinatndy 4OV i ibrridiond
operation capacity of the conpressor when the tenperature of the heat
radi ator drope® |the bjowihgr fansspeespeatfiveilre ai fivamtfan dlosiwg clthe an
air-conditioner including at least a refrigeration cycle formed by
connecting i fi8tooP 1% 8RBt esaBd eantrolameapsece ine t yisn  gondarol

exchanger on the he source_si an_expansi on devjce and a_heat exchanger
° R8s oﬁlorsi 88H%B§}ifgﬁ$ ef‘ibregg’ié?f”i ofudnpht gy, ohindhe, sgegnd

on the * utill?Z

radiator int agfhink X8 bhhotnOne e dosklie BT EROES Blod Nlicaky o

exchanger on e utilization si circul atrng her

a controller yfiddie ghichtendhhh OPRS &W@ﬁﬁ%i@féf Sthd! f%ﬁ.}p%v(ihlg |
di sposed on one.of the 6 sides as to oppose the sane surface oOf 't heat
exchanger on fdre whenl ithat f0apSddes aivk &198e0BHe bf oMb Fw pr-tdi SRAZgd on
the set blow quantity is the same, and capacity regulation
-means for reducing the capacity.of the compressor when the
" temperature of the heat rédiator falls below a predetermined
temperature; whereby this controller prevents freezing due
to the drop of the blow quantity by increasing the blow
quantity of the blowing fan, and prevents freezing by
1owerin§. the operation capacity of the compressor when the
temperature of the heat radiator drops.
In a third aspect of the invention in which an
air-conditioner including at least a refrigeration cycle
formed ‘by connecting in a ring form a compressor of a
variable capacity'type, a heat exchanger on the heat source
side, an expansion device and a heat exchanger on the
. utilization side Dby a refrigeration piping{ and a heat
radiatof integrally constituted on one of the surfaces of
the heat exchanger on the utilization side, for circulating
hot water therethrough, a controller of the air-conditioner

comprises a first blowing fan so disposed on one of the
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the other side as to oppose the sane surface; a first blow port and a
second bl ow port for returning air heat-exchanged by the heat exchanger on
the utilization side to a roomto be air-conditioned, disposed in such
a nmanner as to correspond to the blowi ng fans, respectively; a flap for
closing the first blow port; and control neans conprising fan control neans
for controlling the blow quantity of the second bl owi ng fan when the flap
closes the first blow port, to a value greater than the bl ow quantity of

the second blsddiesgakasonbpposdietiid apmdogarf@te CbPSEhd hadt lekichhewrPeht .
while the set blow quantity is the sane, capacity regul ati on nmeans for
reduci ng thet@apa&dﬂﬁzetiohest@mpnﬂtaosenbaﬂ bhewirgfamtisy diebokkd baat
radiator falls bel ow a predeterm ned tenperature, and hot water control
means for coﬁﬁwblpﬁﬁgrtﬁédﬂlﬁﬁviﬁ apposgatbe same slirfassdor ifiirstti chlowe
tenperature heat ri ses when the tenperature of the

di at
heat radlatoPQQﬂ b@l8ﬁF83é3§BﬁH%%Hﬁb§P§tHPE“¥Q$R§ draded tyeEgbergained
f tt b t || f | t :
from the O ofr 156 B buctchifey Bl Mo PEALH FEME iR A EREP ofOt ne
bl owi ng fan, u@e\aqalt%ohafezw&dm%stp%% he”Eﬁraéﬁkﬁ? £ mafn%%rheag r agj,at or

drops, by lowering the operation Capacity of the conpressor, and

prevents freeori@spynder fot t tHg BIVwita! eank? féé#%é&mvéﬂyﬁ %hefﬁﬁat ?aé'ator
7 when-the tenperature of the heat radiator further drops Ina fourth
aspect of theliosiagti dhei iinét dbilewn poirts and control means comprising
fan control means for controlling the blow quantity of the
.second blowing fan when the flap closes the first blow port,
to a value greater than the blow quantity of the second
blowing fan when the flap does not close the ~first blow
-port, while the set blow quantity is the same, capacity
regulation means for reducing the capacity of the compressor
when the temperature of the heat radiator falls below a
predetermined temperature, and hot water control means for
controlling the flow of hot water in a direction in which
the temperature of the heat radiator rises, 'when the
temperature of the heat radiator falls below a eecond
temperature 1oWer than a predetermined first temperature;

' whereby, this controller prevents freezing resulting from
the drop of the blow quantity by increasing. the blow
quantity of the blowing fan, prevents freezing when the
temperature of the heat radiator drops, by lowering the

operation capacity of the compressor, and prevents freezing

by permitting hot water to flow through the heat radiator



conditioner including at least a refrigeration cycle forned by connecting
in a loop a conpressor of a variable capacity type, a heat exchanger on the
‘heat source side, an expansi on device and a heat _ex

utilization side by a refrigeration piping,
air-conditioner conprises a first blowng fan $
the sides as to oppose the sane surfaceg of the lkesd
utilization side and a second bl owing fan so di sposed.on the ot her' si de as
to oppose thevheameheutemperatufé ret tHeOWeRdr Faaldtér SEaobL! @Ppsnort for
returning air heat-exchanged by the heat exchanger on the utlllzatlon si de
to a roomto be Hir-zonthurntinesdpeditspbstite i inwntiionaiman®BichAS 49 air-.
correspond to the blomnng fans, respectively; a flap for closing the first
bl ow port; C<oRditdrnes rekndingrat deassl bi ngfrhee s bion erale y fofrmete
second blomnqgrfan when .t he {Ia% closes the first blow port, to a val ue
greater than Phe OPFCEERAL | T e TOXToAJCHPRLE $RPY arPﬁ/\,hé‘n Ve ipbag does

| h f le.th b '
Wher by thi o SRR SPY5E b ched 'f‘?§°é§ﬁfﬁe$§%ret8§u¥’§?n‘3é’ ¥ e’ 2198 or gﬁhe
bl ow quant i tkﬂﬁénsﬂ%heaabf?gce hey }@éﬁntektzﬂaﬂéef hén blcﬁ%@ anti@LEZalt[E

fifth aspect of the invention |n arr- con | oner nclualng at

| east a refriggeieat bgn ayckert og&Pdkion 8pﬁ$1ﬁenne&tl6&1ﬂfb1aér0%fa the
conpressor of a variable capacity type, a heat exchanger on the heat source

si de, an air-conditioner comprises a first blowing fan so disposed

on one of the sides as to oppose the same surface of the
.heat exchanger on the utilization side and a second blowing
fan so disposed on the other side as to oppose the same
surface; a first blow port and a second blow. port for
returning air heat-exchanged by the heat exchanger on the
utilization side to a room to be air-conditioned, disposed
in such. a manner as to correspond to the blowing . fans,
respectively; a flap for closing the first blow port; and
control means fpr controlling the blow quentity of the
second blowing fan when the flap closes the first blow port,
to a value greater than the blow quantity of the eecond
blowing fan when the flap does not close the first blow
port, while the set blow quantity is the same; whereby this
controller prevents freezing resulting from the drop of the
blow quantity by increasing the blow quantity of the blowing
fan.

In a fifth aspect of the invention in which an air-

conditioner including at least a refrigeration cycle formed

“\\iifi\\\\\\\\\\ii\iﬁ\‘ii“‘
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expansion device and a heat exchanger on the wutilization side Db

La.
refrigeration piping, a controller of t he air-TSﬁﬁrfiu_EIAAC es a
first blowng fan so di sposed on one of the sides Tﬁﬁsgﬁ 6% e sa
surface of the heat exchanger on the utilization sigle an i Ng

fan so di sposed on the other side as to oppose the same surface; a first
bl ow port and a second bl ow port for ret8irning air heat-exchanged by the
heat exchanger on the utilization side to a roomto be air-conditioned,
di sposed in bychcanneetimg am ta0 rdoigr €opang &ompesdYroWoFy Rangariable

respectively; a flap for closing the first blow port; and control
means conpri SRRECLEY EORR r @ headnexichangent owl thedraate sourweqeddei t yan of

t he second bl owi ng,fan en the flap_closes the first blow port, to a val ue
greater thanefﬁﬁngiﬁﬂ/ WG4 y ard ehbeatcsrehangry /e f dhewhanilheation does
not cl ose thg Eirsﬁ b|OMIPQ%$, whil.e the,set bl ow uantité IS the sane, and
capacity regirafi of® medins' S &S qIdoRy PhRIREpac t PR TORdeLonBE essBRE when
t he tenperat _ r.o i 1] i Qn si de falls-
below a g?gdg{)gégﬁr@g@% errpgr a%%r%e;&1 ?\%\kgfe%lyéwtdrﬁ éf%rhc%ﬁt A5FPered ;P Ryent s

freezing resuhbintffH%néiH%é“dEJﬂ%fobB@sQ'@MécggﬁEiéﬁ%fQEeiB@reﬁﬁinﬂeéPe
e

bl ow quantity of the blow ng fan, and prevents freezing when

tenperat ure ekchhngbeaton atliatutildzapsonbyidevaid 0 sekenarsiswing CAPRCi ty
of the conpressor. REPLACEMENT SHEET In a sixth aspect of the

i nvention i nsowdigposed omjthe ohbeirt sdder as nbod wnfipugeatthlecaameasurface;
refrigeratiog C¥%L§tf§{£$“Lort and a second blow port for returﬁin i

_ g air

'heat—exchanged by the heat exchanger on the utilization side

to a room to be air-conditioned, disposed in such a manner

as to correspond to the blowing fans, respectively; a flap

for closing the first blow port; and control means

comprising fan control means for controlling the blow

quantity of the second blowing fan when the flap closes the

first blow port, to a value greater than the blow quantity

of the second blowing fan when the flap does hot close tﬁe

first blow port, while the sef blow quantity is the same,

and capacity regulation means for reducing the capacit& of

the compressor when the temperature of the heat exchanger on

the utilization side falls below a predetermined

temperature; whereby this controller prevents freezing

resulting from the drop of the blow quantity by increasing

the blow quantity of the blowing fan, and prevents freezing

when .the temperature of the heat radiator drops, by lowering

the operation capacity of'the compressor.

_———///
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Hy coHnecting in a.loop a conpressor of a variable capacity type, a heat
exchanger on the heat source side, an expansion device and a heat
exchanger on the utilization side by a refrigeration

controller of the air-conditioner conprises a f on
one of the sides as to oppose the sane surface of f don t he
utilization side and a second bl owi ng f9an so di spog de as

to oppose the same surface; a first blow port and a second bl ow port for
returning air heht-exchaingdd lgpebe bfathexiahangeonofint hehiéh | i@t iLr-si de
to aroomto be air-conditioned, disposed in such a manner as to
correspond t ¢omidd tioagrninclagine atedpasti et ¢frigemhtdom coiclenedpsmed
conprising fan control neans_for controlling the blow quantity of the
second bIomA%B’f&HnﬂﬁEﬁipﬁe IR rarinendorg patomRRsSSt &fer &t evardableal ue

than th I tit f th id b i.ng fan when e first
0l oni o 1 on SERRelsd tHET oo Het AXeRRER G PR T pputhens188,g B

capaci [y T eQalidddn "BERTce! Und 'L WG xonklifer PACInE Oty FE-ERTBY eSSOT

when the tenperature of the heat exchanger Bi de

falls = belOWiaed Bydg! CkarpRged AR abipEng N Cdorliol1cant Bg'y' ®Ene

prevents freezing resulting fromthe drop o the blow quantity
i ncreasi ng t halcowddtabhiet YeohpriseDlaowipgtli fin so dikpBEleldF oRESERI PIFON OF

THE DRAWNGS Fig. 1 is arefrigeration circuit diagram show ng a

refrigeratiortheyclsddes aamsai tecombidseortbe usamg tserflacesemtf the heat
exchanger on the utilization side and a second blowing fan
.so disposed on the other side as to_pppose the same Surface;
a first blow port and a second blow port for returning air
heat-exchanged by the heat exchanger on the utilization side
to a room to be air-conditioned, disposed in such a manner
as to correspond to the blowing fans, respectively; and
éontrol . means comprising'fan control means for controlling -
the blow quantity of the second blowing fén when the first
blowing fan does not operate, to a value greater than the
blow quantity of the second blowing fan when the first
blowing fan operates, while the set blow quantity ié the
same, and capacity' regulation means for reducing the
capacity of the compressor when the temperature of the heat
exchanger on the utilization side falls below a
predetermined temperature; whereby this controller prevents
freezing resulting from the drop of the blow quantity by

increasing the blow quantity of the blowing fan.

. This Sheet Has Been Relplaced o
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invention. Fig. 2 is a partially expl oded perspective view of a room unit
shown in Fig. 1. Fig. 3.is a schematic view of a controller used for the
air-conditioner shown in Figs. 1 and 2. Fig. 4 is a diagram showing
control of flaps and fans by the controller shown in Fify
diagramlinked to "A" of Fig. 4. Fig. I's an expl and
the flow of air during a cooling operagpon PREFERRED FFS
| NVENTI ON Herei nafter, an embodi nent of the present invention mnll be

expl ai ned with.reference tBRIER DESORIRGIONFOB. THE iDRAWINGSK i ger ati on circuit
di agram and shows a refrigeration cycle of an air conditioner using the
present inventi dhl&- | nltHeé deakiedylepssblemos nowisr addagrand shoeimg e an
outdoor unit a d an r% munit, respectively, and devices that constitute
the refriger é'tei S EEY g°3r Eyﬁ%%n‘f%cﬁrﬂla&rdéélwiﬂ)o%%‘f Mme Hdee pHessntA
conpr essor Q.fn e%ti ﬁl’l able capacity type, a heat exchanger on the
heat source S$i0 an éxpansi on device 5 (capillary tube), a muffler 7

and an accunulat e ile,a heat’

exchanger 6 on t e ut| iziast iaé% ' Qﬁg %&Jf{&épg qgﬁgc?gg%n% XY? 2°farﬂflthe
conpressor 3rdoie undat sﬁzgﬁﬁapﬂepiél on, the heat source side, the expansion

device 5, the heat exchanger 6 on the

Fig. 3 is a schematic view of a controller used for the

air—cqnditioner shown in Figs. 1 and 2.

Fig. 4 is a di#gram showing the control of flaps and fans
.by the controller shown in Fig. 3.

Fig. 5 is a diagram linked to "A" of Fig. 4.

Fig. 6 1is an explanatory view showing the flow of air

during a cooling operation.

PREFERRED EMBODIMENTS OF _THE INVENTION

Hereinafter, an embodiment of the present invention will
be explained with reference to the drawings. Fig; 1 is a
refrigeration circuit diagram and shows a refrigeration
cycle of-an air conditioner using the present 1nvéntioﬁ. In
the drawing, reference numerals 1l and 2 denote an outdoor
unit and an room unit, respectively, and devices that
.constitute the refrigeration cycle are mounted dividedly to
both of these units.
A compressor of a variable capacity type, a heat
exchanger on the heat source side; an expénsion device 5

(capillary tube), a muffler 7 and an accumulator 8 are

_—’/
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i" \ ) ,
utilization side, the muffler 7 and the accunul ator 8 are connected in a
| oop in the order nentioned by refrigeration piping and constitute

refrigeration cycle. A service valve 9 on the capillar g%; 464 2NdEEN
nipple 10 on the capillary side, are connected by a re r‘a réﬁie&cgbping
(thin- pipe having a diameter [err] of 6.35) tha
outdoor unit 1 and the roomunit 2. A sefpyice valve 11 on the |arge pipe
side and a nipple 12 on the large pipe side are connected by a
refrigerati omguntiedg tbathe papdodaviniad a @hanet £rhé£t rdxHanFe?5) st hah
connects the outdoor unit 1 and the roomunit 2. Wien an induction notor is
used for a drihe ngiddaationfside ompuatedr t8, the roomentrdrt Xt @andi sthsed as
t he capacity varying neans of the conpressor 3 and changes the nunber of
revol uti ons CTORPHESEOKpPesthe Bgat dtabsmegerg4t pe thedqiraicsasfrca Csidevwer
.supplied to the inductign notor, Wien a D.C. _notor is used for the driving
t

source of thdHoms*Baasion (devithheét oftheevBeati oprchangste SonPhesdbe s

changed by c ral | i artificiglly t vol.t a choppi the Q. C.__power
supplied to t élg?éﬁqgﬁto%iaﬁnrﬂﬂ%ﬁﬁgagfrtheagﬁsgﬁ%ﬁﬁﬁp tory gf Pﬁg

conpr essor leigeét! h ﬂg?q Vs di sl nﬁ%ﬂﬁ ' ntgo
val ve in thgaﬁgﬁg?gﬁgbgg %ﬁgefec rf%“%%%gﬁsﬁgnégglﬁgﬂﬂgy e &?%é ?2 pl'ace

of the capil vyt ilgedetasnt pep ExPANEIDTHESY cofisbit@td Nae t R FPIRRPEILIBN
guantity can be adjusted in accordance with the

cycle.

A service valve 9 on the capillary tube side and a nipple
-10 on the capillary side, are connected by a refrigeration
piping (thin pipe having a diameter ¢ of 6.35) that
connects the outdoor unit 1 and the robm unit 2. A service
valve 11 on the large pipe side and a nipple 12 on the large
pipe side are connected by a refrigeration piping (large
pipe having a diameter ¢ of 9.25)'that connects the outdoor
unit 1 and the room unit 2.

When an induction motor is used for a driving soﬁrce of
the compressor 3, an inverter, etc, is used as the capacity
varying means of the compressor 3 and changes the numbér of
revolution of the compressor by controlling the frequency of
A.C. power supplied to the induction motor. When a D.C.
motor is used for the driving source of tﬂe compressor, the
number of revolution of the compressor 1is changed by
controlling artificlally the voltage by chopping the D.C.
power supplied to this D.C. motor. Furthermore, ﬁhe'

discharge quantity of the compressor may be directly changed
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operation capacity of the conpressor 3. The heat exchanger 6 on the
utilization side conprises an evaporator 6a .through which the refrigerant
flows and which functions as an evaporator, and a heat radi ator 6b through
whi ch hot water flows. A first blowng fan 13 (cross-flow fan) and a second
bl owi ng fan 14 (cross-flow fan) are provided to the heat radiator 6b of
this heat exchanger 6 on the utilizatiofp side. Wen these blow ng fans 13
and 14 are driven, air flows through the evaporator 6a and the heat

radi ator 6b iby tdiisposrider a Thpacheptcometioat @16k in theanesimeeddp® hot
water supply circuit (for warm ng) through a hot water inlet 15 and a hot
wat er outl et 16, Anndeléeetflovexrmnsionh malveatay Hd awsiedg inhpdaagk dfie tkat

radi ator 6b fromthe hot water circuit can be changed in accordance w th
t he openi ng ofeRLikLay r JubeyapBablle v Axpansionndevied bt vieen that hade

radi ator 6b and the hot mat%$ inlet 15. Fig. 2 i5s Eartial expl oded
per specti ve WIRFHH e WEGHL i £2B g (pajwstedr ARi AGCOY 48RCe efEiidhcdhe

I t [ i stit t nb [ Fig. 1, d’
Che-expl anat | evaon, SBIRLE rr e PEh s B SRRBE BT A | Sucti on panel 20
is disposed on thfel hoRt sk&iffRer %no%xhehé' Jgfdzalt}olﬁ Sihe %%ﬁggi@&gf%xga)

of the heat exchanger 6. The blowing tfans 13 a are di spos at 't

back of this éefioradiamgeithPougRdwhi€ly tHe rdrirYe8r it  FEoWDLE Whidpd 23,
respectively. The fan 13 is so disposed as to oppose an upper bl ow port

functions as an evaporator, and a heat radiator 8b through

which hot water flows. A first blowing fan 13 (cross-flow

-fan) and a second blowing fan 14 (cross-flow fan) are
provided to the heat radiator 65 of this heat exchanger 6 on

the utilization.side. When these blowing fans 13 and 14 are

driven, air flows through the evaporator 6a and the heat

radiator 6b in this order.

The .heat radiator 6b 1s connected to a hot water supply
circuit (for warming) through a hot water inlet 15 and a hot
water outlet 16, and the flow rate of hot water fiowing
through the heat radiator 6b from the hot water circuit can
be changed in accordance with the opening of a flowf rate
variable Vaive 17 inserted between the heat radiator 6b and
the hot water inlet 15. |

Fig. 2 is partial exploded perspective view of the room
unit 2. In this drawing, like reference numerals are used
to denote 1like constituent members in Fig. 1, and the
explanation of such members will be omitted. A suction

panel 20 1s disposed on the front surface (on the side of



24 and when this blowing fan 13 is driven by the fan notor 22, roon1air IS
sucked t hrough the suction panel 20, the air filter 21 and the

exchanger 6. in this order, then cool ed, heated and=deF
di scharged into the roomfromthe upper bl ow port
a flap 26 for changing the horizontal direction of .
provi ded at upper blow port 24, and thel3irection o olscharge air can be
arbitrarily changed. The angle of the upper flap 25 can be adjusted
arbitrarily/ aheowwbpoahtyrbgap ¢ atheTdicar 3Xchbhgéer d.hernfd aposéngarahs
adj ust ed manual | y. Incidentally, this upper flap 25 can cl.ose the upper
bl ow port 2418epaddidgave dispesed et The bhoki of) tleis hkaits exehdngpesed as
to oppose a | ower blow port 28. When this blowing fan 14 is driven by the
fan notor 233andodReXi ﬁrﬁsd%‘é%cpit Hru de toks %&cémtbn?ﬁoarr@ISPz@tthéya:jr ;
filter 21 and t heat exc in this order, then cool ed, heated an
dehuni di fi ed, ant%i 3& 8?{5%5%0%f%ﬁPPﬁéﬂ%{heﬁlelvathom A

h t t
Lf’!’ikaﬁgipa?% 47908 bh8R ﬁﬂi%o‘Fower 3% 18710 AA By, Fne R mRter
di scharge ai pocancba Qhﬁnggdsuckédlﬁﬂ?@u%ﬁaEhLysu {#ﬁﬁ”ﬂ@d%loﬁoth%hhogﬁfhflap

29 can be adjusted arbitrarily/automati cal | ap nofor 31, an

flap 30 can kaladjrusked shauché medm_@x@ﬁah’gbfys the |tQM/%r blraer?9 eaencl ose
the | ower bl ow port 28 depending on its angle.

cooled, heated and dehumidified, it is discharged into the

room from the upper blow port 24.

| An upper flap 25 and a flap 26 for changing the
horizontal direction of discharge air are provided to this
upper blow port 24, and the direction of discharge air can
be arbitrarily changed; The angle of the upper flap 25 can
be adjusted arbitrarily/automatically by a flap motor 27
while the flap 26 can be adjusted'manually. Incidentally,
this wupper flap 25 can close the upper blow port 24
depending on its angle. .

The blowing fan 14 is so disposed as to oppose a lower
blow port 28. When this blowing fan 14 is driven by tﬁe fan
motor 23, room air is sucked through the suction panel 20,
the air filter 21 and the heat exchanger 6 in this order,
then cooled, heated and dehumidified, and discharged into
the room from the lower blow port 28.

A lower flap 29 and a flap 30 for changing the horizontal
direction of discharge air are provided to the 1lower blow

port 28, and the direction of discharge air can be changed
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A!dra?H hose 32 is provided for draining drain water dripping fromthe

evaporator 66 during the cooling operation (when the refrige ul at es
t htough the evaporator 6a of the heat exchanger 6) afjdsdyy, E—QQ—!M@EEN

dehum dification operation (when the refrigeran C|rﬁéifg@§ t hr gugh

t he evaporator 6a of the heat exchanger 6 while ho

through the heat radiator 6b) to the outmide through a drain pan di sposed
bel ow t he heat exchanger 6. Incidentally, the heating operation is carried
out while homrhditeardiycul Ehesangrowgh thiee 1bwat fhah ADrcahb bf adjasheat
exchanger 6. An operation section 33 is disposed at the upper part of the
roomunit 2. aAbiiregd}yéeusomnathesliand bdi spfags motosel, mod sher t £aapp,
operation nodes (coolin operation/ dehum dification operation/heating

operation), &0, cgp PﬁeagﬂFSE%ﬁmW%QQﬂﬁLHQ IBB&@%&??%EY’ §é¥%iyﬂyeroffgap s
ired or gt di on this operat,ion section
Setting thr odghca S1358: She 3%8%%%{!1}0# 3572 feptndiy EortorRederi on

insid I ' i ' ] ) umdity
sonsor 35 15 pr b dAPUFC MY 38 IUGLSIRA A | SFRTRISE, arfing VALY o

by the judgmamtippeak eRomatlle éPapdishdrf 86 GQRIAL! the J%giQQEngﬁeég%qgﬁal

36 15 denotes a power supply cable, and reference nunmera enotes a
termnal boar(hien Wthehrefgigérantasireanaeeki thréligh tidTievalporadod Okat he

outdoor unit 1 is connected. Fig. 3 is a schematic circuit diagramof the
controller of the heat exchanger 6) and during the dehumidification
operation (when the refrigerant circulates through the
.evaporator 6a of the heat exchanger 6 while hot water
circulates through the heat radiator 6b) to the outdoor
through a -drain pan disposed below the heat exchanger 6.
Incidentally, the heating operation is carried out while hot
water circulates through the heat radiator 6b of the heat
exchanger 6.
An operation section 33 1is disposed at the upper part of
the room unit 2. A varilety of switches and displays for
- setting start/stop, operation modes (cooling operation/
dehumidification operation/heating operation), ete, of the
air-conditioning operation, setting of a desired room
temperature, etc, are disposed on this operation section 33.
Setting through this operation section 33 is judged by a
control section inside an electric device box 34 and is used
for 'control. A humidity sensor 35 is provided, and the
value detected by this sensor 35 is judged by the judgment

section and is used for control. Reference numeral 36
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used for the air conditioner shown in Fi g. 2. The controller
conprises a control section (the lower side in Fig. 3) disposed on the
outdoor unit 1 and a control section (the upper portion in Fig. 3) disposed
on the roomunit 2. Both of the control sections are electrically connected
wi th each other by the signal lines and the power |ine between the

termnal 1, the termnal 2 and the termjisal 3, and can supply power and
exchange the signals between them On the upper side of Fig. 3 (the control

section of thep.ee® Uit pdker as oy H ,Ph Sgefkfépéhéﬂ1 uﬁerﬁgo
2 o B

outlet of a roomand receilves sup Wer supply

41 for a contdedloteisr CHi terﬁiﬁ@y\eﬁom%ywﬁzcﬁO.éigﬂawl fnﬂefle fé%h%%t@ﬂé a
power supply 43 for serial conmunication, are connected to the A C. power

supply throudinef &erinivat obesrddofinthetouftioonous et absior dnmecaed.a current
fuse (3A ratlng) 46. A driving circuit 47 controls the supply of power from
the motor pover Eigpl 3 43 ta ﬂqlﬂéﬂlﬂéﬁcn@imlsivzimaam%ﬁctbe di eeptral ldahe
signal froma m croconp When a nDtor is used for the fan’

motor, the c&f&dl IREt hgk} ofa%ﬁe CQWWGFS §12°‘&‘hd Iy fyig-he Aicr o%‘bﬁput er
19 convr ses SRR GonBRISts 2 ISR AEEHAS &3%” B
TR R R AR e D
47 includes gthe tﬁbper portion 1n Fig. 3) disposed on the room unit 2.

Both of the control sections are electrically connected with

;.each other by the signal lines and the power 1line between

the terminal 1, the terminal 2 and the terminal 3, and can

supply power and exchange the signals between them.

On the upper side of Fig. 3 (the control section of the
room unit 2), a plug 40 is plugged into an A.C. 100 V outlet
of a room and receives the supplyrof A.C. power. A power
supply 41 for a control circuit, a power supply 42 for -
driving the motors and a power supply 43 for seriai
communication, are connected to the A.C. power supply
through ferrite cores 44 and 45 for noise absorption and a
current fuse (3A rating) 48. .

A driving circuit 47 controls the supply of power from
the motor power supply 42 to the fan motors 22 and 23
according to. the signal from a microcomputer 48. When a
D.C. motor is used for the fan motor, the control method of
the fan motors 22 and 23 by the microcomputer 48 comprises

chopping D.C. power obtained from the motor power supply 42



circuit for automatically switching a stator winding for supply power, in
accordance to the rotational position of the rotor of the fan notor, and
when it is necessary to execute a predetermned arithnetic on, to
detect the rotational position of the rotor, thifs &g E’:]rtHAEIBEEN rf ormed
by the m croconputer 48. \Wen an induction rmto I BPAGED IS used for
the fan notor, the timng of the powerigsupply = r which
i s obtained fromthe notor power supply 42 and the voltage of which is
lovwered is changectHingihg A ¢qldveléstit. d4ci2ade aﬁﬁn&!ﬂaﬂge ¥ fan
equi val ent current applied to the fan notor and thus to control the
number of rewstdriohy dhet ldeivdngnol peuitAt47 lHos aki B®, comerelintley mfmber
revolutions of the rotor of the fan notor can be detected by using a Hal

I C, or the |i%® redutieomiodr sbenpananot® caWhenethe efdmautbiennk icomtf ola
based on the numher of revolutions of the rotor. The control circuit power

supply 41, tI‘Fér‘f‘ﬁﬁ]cﬁsspO\ﬁé’PesupESW dpiving %\ﬁé‘ﬂtséﬁpp}clﬁl@r%r %ers“:mtcth N
[ [ d t.h t n the sane electric
o board Tl gt Aok Tta il%u%ﬁr%hi'é‘éé‘ﬁiﬁﬁmts A Houdorised
dri vi r er
otors Z%”gnﬁ‘%ﬁgﬁﬁf’i@ 157 5E5r 3Hfde o 1%, BoTAPTERY Saattace paﬁe
supply 43 foregeri@tfoOmpnicaat irgn ﬁé@@gl Iazrggwmﬁ Eewe{sommsgzl 39 the

for serial comruni cation are superpose iving circuit 49
flap notors (etequte a predetermined arithmetic operation, to detect the

rotational position of the rotor, this calculation is
.performed by the microcomputer 48.

When an induction motor (A.C. motor) is used for the fan
motor, the timing of the power supply phase of A.C. power
which is obtained from the motor power supply 42 and whose
voltage 1is lowered is changed by the driving circuit 47 so
as to change the equivalent currént applied to the fan
motor and thus to control the number of revolution of the
fan motor. At this fime, the number of revolution of thé
rotor of the fan motor can be detected by using a Hall IC,
or the like, and the microcomputer 48 can execute feedback
control based on thé number of revolution of the rotor.

The control circuit power supply 41, the motor power
supply 42, the power supply 43 for serial communication and
the driving circuit 47 are mounted on the same electrical
part board. The control circuit power supply 41 stabilizes
the power used for driving the electrical devices such as
the mice¢rocomputer 48, the flap motors 27 and 31 and the

//
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}rlotor‘s') 27 and 31, the step notor 17a for driving the variable flowate
valve 17 and a power relay 50 in accordance with the signal from
t he m crocomput er 48. The power relay 50 is equipped with .

respectively, that are disposed in the operation section 33. A tenperature

sensor 52 forvaletsisid nFidweattempeasvelr €7 Ofardfd@ heegbwex Changsty 6 4 the
utilization side (particularly, the heat radiator 6b) and a tenperature

sensor 53 forseetalct iaupmund caddont sbaet Hizese thehpotvenpen avhi ¢h ofsitgiRilicoom
to be air conditioned) are provided. These sensors are connected to
the A/ D (anal ¥Ry diepiadl commpnication mite safperposeilcr oconputer 48 IlkeI
the humdity sensqr 35. The m croconmputer @48 converts the analog
signals from tfe géﬁ‘éﬁ?g tOH W% aOv aftibéesindthep flar: hBRLPEE cbaten| .

A. signal out sect i 54 outputs, control signa to,.a bo'Ierﬂfor_ :
circul ating réﬁ%%ﬁ§2n hr 888h bﬁe EQﬁnﬁﬁﬁ% mﬁ%?ir|5§318f%ﬁp ?i%izﬁﬁﬁqhep{ to
a system havi a Mqj T. nt.r. I.gngl s o] e en_i
becones neces‘g%f/éjl{:% ciiirigl‘}:rgtg hgfgl‘\?\%t elr70t ﬁi?lgug% tﬁg‘%%éaﬁ%g&{ at é)r GBnof

the room uni tacdordarfeeSi Gidh thE SYPRAY I MG heREBFodbmp PN &g aad a
signal for supplying hot water at 80C can be received In
power relay 50 is equipped with a normally-open contact
piece 51 and when this normally-open contact piece 51 is
-closed, A.C. power obtained from the plug 40 can be supplied
to the outdoor unit 1.

Reference numerals 33a and 33b denote a switch board and
a display board, respectively, that are disposed in the
operation section 33.

A temperature sensor 52 for defecting the temperature of
the heat exchanger 6 on fhe utilization side (particularly,
the heat radiator 6b) and a temperature sensor 53 for
detecting'the room temperature (the temperature of the room
to be air conditioned) are provided. These sensors are
connected to the A/D (analog/digital) input terminals of the
microcomputer 48 1like the humidity sensor 35. The
microcomputer 48 converts the analog signals from the
sensors tb the digital values and inputs them to.- use them
for control.

A. signal output section 54 outputs control signals to a

. boiler for circulating hof water through the room hot water
I
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the case of a boiler, and a control signal fromthe boiler side (such as a
trial operation signal) in addition to the signals described above can be
received in the case of a systemhaving a boiler. A serial circuit 55
includes a circuit for superposing the serial signal outputted from
the "m croconputer 48 between the signal |ine and one of the lines of the
power supply through a photo-coupler agd outputting it to the outdoor
unit 1, and a circuit for taking out the signal superposed on the signal

i ne through sumEpghotai-ramipl ebrand arsysten thavdnigt sheht hg Nbef DeOPUlRY 48.
Next, on the | ower side (control section of the outdoor unit 1) of Fig. 3,

there i s proveerlral nisdremadisparer odtpuhiah wheneiitebetbmresi noed ssaryputticed
fromthe roomunit 2 through a serial circuit 61. This serial circuit 61

has the same Srdkate fieh maderokhreuel stheythegteradintpr céb cof ttiEs mommt ed
to the roon1un|%%2 and mh n both of these serial circuits 55 and 61 are

used, the ni cFbconft er 4 §P h&OF o8P L¥ine §°§nHaFﬁ§ ﬂ¥cr@%6hpd% 60 of

th td t | t
e 6o 00 dnart A SHEAI9E|AG: WILLS ard N Ban THE O Flkce fred 1T
roomunit 2. the Thisse RAVWG bolieSUPRLA & dhtd 39' gggngi'PQ&%%é or oﬂ' wave

rectification through a noise filter 63 and a reactor %di ode
bridge 65 exesides (sidha@gs dowblihndopeedtfonc atiganl of iA09dM A dn ﬁ}PV‘ﬁ;rheJ n

cooperation with snoot hing capacitors 66, 67
signals described above can be received in the case of a
system having a boiler. |
| A serial circuit 55 includes a circuit for superposing
the serial signal outputted from the microcomputer 48
between the signal line and one of the lines of . the power
supply through a photo-coupler and outputting it to the
outdoor unit 1, and a circuit for taking out the "signal
superposed on the éignallline throﬁgh the photo-coupler and
transmitting it to the microcomputer 48.

Next, on the lower side (control section of the outdoor
unit 1) of Fig. 3, there is provided a microcomputer 60
which receives the signal outputted from the room uﬁit 2
through a serial circuit 61. This serial circuit 61 has the
same circuit construction as that of the serial circuit 55
mounted to the room unit 2, and when both of these serial
circuits 55 and 61 are used, the microcomputer 48 of the
room unit 2 and the microcomputer 60 of the outdoor unit 1

can exchange the control signals.

Through a current fuse 62 (rated current 25A), A.C.



and 68 and obtains 280 V D.C. power. This power is supplied to an inverter
circuit 70 fornmed by connecting six switching devices in a three-phase
bridge form is converted to a three-phase pseudo-sine wave by the inverter
circuit 70 and is thereafter supplied to the driving source (induction
notor)- of the conpressor 3. In order to generate the three-phase
pseudo-si ne wave having an arbitrary frijuency, the m croconputer 60
outputs the switching signal to each switching device of the - inverter
circuit 70 thomegh dsdrsupptieduftony Lheamrdomhenatb2irar yTHIequawey | 3s
determ ned on the basis of the control signal sent fromthe roomunit 2.
Accor di ngl y, sareligdwettohavilhgde thridee 66 forDfCll WwHyve V rant ifddatjon
controlled fé&luen y and anplitude is supplied to the induction notor of

the conpressdrUeR st BRERG pblktes fshapdre sopretoks %:ct?g'réledogliloég and
tified D. C. f 280 V obtajned thr h the noise filter 73 an :
gr;g(r:]elra!t Ss stgd'iﬁog\%g(rjsg. gxepuhes Y‘?ajfrtat% d&Pfgigﬂﬁ regt 3|tt17°;7g’f é—;‘?@ Vor
h ' t 0...1 pci I . nuner.a e es
corrent 1 use B + Rewelgin o0pERt Ghon sl RRSRFRIN R B b

20 fuse (ratidi@l 38) and bBBafRE0E80 O A iV ePoReP! OPRA £ pdvdt gi%r s%%@@.li%éhng
e. This fa

heat source air to the heat exchanger on the heat source si n
motor 76 is acsianglievehase theteit 070 MeriledhByi OGniPe SRS IJIH sid ticBling

operation, and can change the nunber of
devices 1in a three-phase bridge form, is converted to a
three-phase pseudo-sine wave by the inverter circuit 70 and
is thereafter supplied to the driving source (induction
motor) of the compressor 3.

In order to generate the three-phase pseudo-sine wave
having an arbitrary frequency, the microcomputer 60 outputs
the switching signal to each switching device of the-
inverter. circuit 70 through a drive circuit 71, and the

~arbitrary frequency is determined on the basis of. the
control signal sent from the room unit 2.

Accordingly, A.C. power having its.center at D.C. 140 V
and having controlled frequency and amplitude is supplied to
the induction motor of the compressor 3.

A switching power supply 72 switches voltage-doubled and
rectified D.C. power of 280 V obtained through the noise
filter 73 and generates stabilized D.C. pdwer for the
driving circuit 70 and for the microcomputer 60.

Incidentally, reference numeral 74 denotes a current fuse

(rating 10 A) and reference numeral 75 Qenotes a current



revol utions of the propeller fan, that is, its blow quantity, into four
steps, i.e. stop, weak blow, nedium blow and strong bl ow, by a conbination
of .relay contact pieces 78. The open/close state of the relay contact
pieces 78 is switched when the m croconmputer 60 co
power to the relay, not shown in the draw ngs. Angeutdot A d 8 ture
sensor 79 for detecting the tenperature2®f the ou ‘
tenperature sensor 80 for detecting the tenperat HEat —ekehanger
on the heat f9W#& deadilag 8Ad-a conpressor tenper atd Sensor 81 for
detecting the tenperature of the conpressor 3 areiprovi ded, and the
respective detecli ofeR U Fbe dxdNeEr tcprerekien tfan ferasuppdyingubeat to
the m croconputer 60 gnd_ _are utjlized for control, A current transforner
alfcto' Eg k

82 for detectity %h SR fhapresst 8Bt the neat c sqUR%ensideppl i ed
to the conpr rrent val ue so detected js converted to
digital data, %g%ncgﬁ$gr?t gg %% hselqﬁticer nggﬁ'suig u%t)l,oréﬂ’b‘)tq}:ti A28 Por
control. In (dpariorol ol RaYi Gl ¥ AN BHAUELROBYARPE T LRPT ARRKE. Lol ST
t he basic operation of the cooling operation, TS as follows. The
flow rate comewalludlove of7the proOsErerdFdnt, N€hakC{OC ORI LIEIowW &u@KRG4EES a
fuzzy operation on the basis of the roomtenperature of the roomto be air-

condi ti oned dmta hdosert sérper ative, dtopn denirbhioes thedium blow and

i ncrement / decrenent of the capacity of the conpressor 3 and
strong blow, by a combination of relay contact pieces 78.

The open/close state of the relay cortact pieces 78 is
switched when the microcomputer 60 controls the. supply of
power to the relay, not shown in the drawings.

An outdoor air tempefature sensor 79 for detecting the
temperature of the outdoor air, a coil temperature sensor 80
for detecting the temperature of the heat.exchanger on the
heat source side and a compressor temperature sensor 81 for
detecting the temperature of the compressor 3 are provided,
and the respective detection-values are converted to digital
data, are inputted to the microcomputer 60 and are utilized
for control. |

A. current transformer 82 for detecting an A.C. current
mainly detects the A.C. current supplied to the compressor
3. The current value so detected is converted to digital
data, then converted to the microcomputer 60, and utilized
for control.

In the controller having the construction described

above, first, the basic oberation of the cooling operation,
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sends the data representing this increnent/decrenent as control data to the
m croconputer 60 of the outdoor unit 1. During a dehumdification

operation, the roomtenperature is |owered near to the set tenperature,
a signal of hot water discharge (the hot water discharge tenperature is

I ncreased when the | oad is heavy)

and

Is sent to the boiler or to the system of

the boiler in addition to the above- nexiti oned control, and opening of the
flow rate regulating valve 17 is controlled so that the tenperature of the
air returnedid 0alsh@oloewst O Dee af Tovt dadiet oAEHo HoRs1 VOl UGl didhlbgedl r om
the tenperature of sucked air. The basic operation during the heating
operation is aasl f dhleows créhempot eml 48/ -exdeentdscanfaziy Mpafation oaomeuei t 2
i s opened, the supply of power to the outdoor unit 1 is stopped and the
operati on of basdsco®pr e$ber Boom stemmer@tureoof théie woar odunpibieer ad8-t hen
executes a fuz%y gperation_on the basis of the roomtenperature of the

roomto be aifRdddigredonahdanthe tﬁae%é'te:jnpéﬁﬁéﬁﬁ?ur@}efbo %T(ﬁrglitélﬁé ﬁﬁéﬁ! ng I
| at i 7 t time, sends_the signa
of hot v or M ESHEREALLRInGRL G W dReRt Hcof %%%%nﬁrfeefﬁsgri for 8 ed
' ' ' t r.
when the | oaddrych€qny) datdrd ééﬁiﬂ%ﬂg:egPQ%hgfﬁ#éﬁﬁ?éﬁ?d%qgéggngo'ashe

Fig. 4 is a flowhart showi ng the contr

an and

fan nmotors 2Zodtgod3 datat B8 €REtHY domPpaterdsfdor 1 JliRiod &88Rt 1

i nventi on.

Thi s flowchart represents the operation executed by the

m croconput eDwdng a dehumidification operation, the room temperature is

lowered near to the set temperature, and a signal of hot
water diécharge (the hot water discharge température is
increased when the load is heavy) is sent to the boiler or
to the system of the boiler in addition to +the above-
mentioned control, and opening of the flow rate regulating
valve 17 is controlled so that the temperature of the air
returned to the room to be air-conditioned does not much
differ from the temperature of sucked air.

The basic operation during the heating operation is as
follows. The normally-closed contact 51 of the room unit 2
is opened, the supply of power to the outdoor unit 1 is
stopped and the operation of the compressor 3 is stopped,
too. The microcomputer 48 then executes a fuzzy. operation
on the basis of the room temperature of the room to be air-
conditioned and the set temperature, controls the opening of
the flow rate regulating valve 17 and at the same time,
sends the signal of hot water discharge (the hot water

discharge temperature is increased when the load is heavy)



pnly illustrates the functions of the cooling operation and is a part of.

the flowhart of the overall control. First, assume that the air _
conditioner normally operates before the step S1is carrled out . The angl es
of the upper flap 25 and the lower flap 29 are set (Q-the Bnu:
state or to the automatic swing state by the setting ?ﬁ|§§]@EEXDIQA@BEEN
section. Accordingly, the values Fu[errd2 and Fdflerr] pepLgeentlng t he
angl es of the upper flap 25 and the Ilower flap 29 lare=se 3t ues
aut omat i cal | ytcHdvegdodilert be theesp$tesvafhghel boillént al |y, Swi ng sett| ng of
the lower flap 29 cannot be done. The nunbers of revolution Nu and Nd of

the fan notor 22Figer#ekpondiknyahernthshopprs thepodIyrodndft tkef Ahapwtds 23

correspondi othe lower flap 29) are simlarly set I n"case of _
gutomat iC setﬁqﬁwg, 2% hé‘nr‘?urrt‘}E‘stﬁ\“ PRUITut3Z0Andr ezéha‘h!gedﬂtﬁ/ aﬁq&fé‘@étle&'m ned
| i near funct| on the | fference bet t he _room erature
and the enpe%éture Eﬁ °t HRF ST TR siiv mﬁ?ﬂ%r or ?ﬂﬁsttu§ Ehatiton is

he cool 1m0 peidn no UERCAN, dledies OO Bt e T

the flow proceeds to the ste e st

of the upper diiap ia_iusasrﬁ@abr ehbefun @t 1dHd ¥ khet 8601 AW perdft tnhhe %1
flap is controlled to Fd[err] , the nunber of revolutions o upper)

fan notor 22 is aemimtolofedheof Nowelnalrt her rihebevepslT evsitidions of the
(lower) fan motor 23 is controlled to Nd. The control then proceeds

First, assume that the air conditioner normally operates

before the step S1 is carried out. The angles of the upper

.flap 25 and the lower flap 29 are set to the manual setting

state or to the automatic swing state by the setting of the

operation section. Accordingly} the values Fué and Fdoeé
representing the angles of the upper flap 25 and the lower

flap 29 are set. These values automatically change at the

time of. swing. Incidentaliy. swing setting of the lower

Tlap 29 cannot be done.

The numbers of revolution Nu and Nd of the fan motor .22

(corresponding to the upper flap 25) and the fan motor 23
(corresponding to the lower flap 29) are similarly set; In

case of automatic setting, the numbers of revolution . are

changed by a predetermined linear function based on the

difference between the room temperature and the set

femperature.
At the step S1, whether or.not the operation is the
cooling operation 1s judged end if this condition is not

satisfied, the flow proceeds to the step S7 to the step S10,

o
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to the next step. The angle of each flap is proportional to the nunber of
pul ses given to the respective step notor, and the an =g
to.the fully closed state (where the blow port is clo
m croconput er 48 executes positioning of each flap (co
the pul ses until the angle reaches-"0"; if the angle r ZBo—F0Or
exanple, 480 pulses are outputted). 23 Then, the m croconputer 48
stores the nunber of pul ses outputted, correlating the nunber with the

angl e and convhere the digie afglthe uppedefiay 125 isheontrbeleaf téevoh gt ons
of each fan notor can be set to an arbitrary nunber of revol utions by
execut i ng feetibackarsir r sif \When lower cOhap t inrcaitroldedt epoSIFd® sattlsd i ed,
the angle Fd[err of the lower flap is changed to Fd[err] = 0 and the
nunber of revBYBR$HNLING TRV 10BN ABt oFh©3 (uppeFdngdant ommbor (22t kshe

t S2. At t t .St d S4, the capacity code of this air
zoﬁgi tioner (ggrrl?%és)@g%?%nog lf‘b%'?ﬁe%ﬁﬁ%q%%%lﬂi{;tﬁevé) B&IEP%;yogf tlﬂﬁe”ﬁlﬂﬁﬁ’essor
3) is judged - to the steps’
Sb and 57 a Tenaiofen BL Y ontRoBT e A 0, KR TRREST, Bheh iatester 22
24 which is eortRatiskoaicds Chaposfgie ok cadl Plap(ls probsttiofd: Wy ! e
t he nunber of revolutions of the fan notor 22 which'is currently set 1s :

changed to Nutke Mumbex boft fudisels givah thetid aesplctivhesEOpShedS, nl and
a 2 have the relation a1l > a2, and a1l =0.1 and a 2 = 0.05, for

exanpl e. the angle "0O" corresponds to the fully closed state (where

@MIS SHEET HAS BEEN
I NUOREPYAGEBDpUL S

the blow port is closed). The microcomputer 48 executes
Ipositioning of each flap (continuously outputs the pulses
until the angle reaches "0"; if the angle resolution is 480,
for example, 480 pulses are outputted). Then, the
microcomputer 48 stores the number of pulses outputted,
correlating the number with the angle and controls the flap
angle. .Incidentally, the number of revolution of each fan
motor can be set to an arbitrary number of revolution by
executing feedback control.

When the condition of the step S1 is satisfied, the angle
Fde of the lower flap is changed to Fd® = 0 and the ﬁumber
of revolution Nd of the fan motor 23 is changed to Nd = 0 at
the step S2.

At the subsequent steps S3 and S4, the capacity code of
this air conditioner (corresponding to the maximum output
capacity of the compressor 3) is judged and the control then
proceeds to the step S5 or to the steps S8 and S7. At the
step S5, the number of fevolutionlNu of the fan motor 22

_
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Next, the control proceeds to the step S7 to the step S10, and the
angl es of the flaps and the nunbers of revolution of the fan notors are
controlled to Fu[err] , Fd[err] (= 0) and Nu, Nd | o ,
this tine, the lower flap 29 is closed, the fan rrmﬂSEEEEiHﬂSBEENt
and t-he nunber of revolutions of the fan notor 22 i creaﬁﬁﬁﬁﬂﬁ&ﬂ.ﬁ-[err]
1) times or (1 + [err] 2) times in conparzspon with tﬁé‘éperatrons*nrﬁﬁr
than the cooling operation. Fig. 5 1is a flowhart linked to "A" of Fig.

4. First, wwiticdr ier cnprehbBy opet ald @hangetiheo C@l4 Nga ORer@t i an is 2judged
at the step S11, and when it is the cooling operation, within which zones

t he tenperat Wd1p dhet humhent of axkerlortion of the Hemtmabah@yehighonishe
utilization side falls is judged on the basis of the judgnment of the step
S12 to the stRPTSIF1Yangtt he ebrnged thdi pr¥ee&ds(t ot t md eartr dbgostieng

step. Wen t tegperature T is T > 10[err when the step S12 is

e, Burllf Bl i AR S e o ot
enperature - bhexr

S16, where tﬁgf3|%nal Po? C %nﬁﬁ%g t 5 f?ﬁ 7¥ cy F of AC pomer_
currently supplyégg, tohe t %ntQGEbeQQeed@tﬂ tél%f s];l:EPeS?O re."’sﬁé)r etp(i) F =

F x 1/2 is transmtted to the m cr oconput er he ou door
When this ste&10916and exReut gdgldéde dt Q;wéengyapg Aadd RAEr nsﬁﬂgg&.bedo%o t he
conpressor 3 is corrected to 1/2, the

revolution of the fan motors are controlled to Fué , Fdo (=

0) and Nu, Nd (= 0), respectively. At this time, the 1lower
.flap 29 is closed, the fan motor 23 is at halt, and the
number of revolution of the fan motor 22 increases by (1 +
al) times or (1 + «2) times in comparison with the
operations other than the cooling operation.

Fig. 5 1is a flowchart linked to "A" of Fig. 4. First,
whether . or not the operation is the cooling operation is
Judged - at the step S11, and when it 1is the cooling
operation, within which zones the temperature T of the heat
radiator 6b of the heat exchanger 6 on the utilization side
falls is judged on the basis of the judgment of the stép S12
to the step S15, and the control then proceeds to the
corresponding step.

When the temperature T is T > 10°C (when the step S12 1is
satisfied), Jjudgment 1is made as control, and nothing is
done.

When the temperature T 15.101: 2 T > 8°C, the control

proceeds to the step Sls,'where the signal for changing the

his Sheet Has Been Replaced
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cooling capacity of the evaporator 6a drops and a further drop of the
tenperature T can be prevented. Wen the tenperature T is 8[err] [err] T >
6.4[err], the control proceeds to the step S17, and the signal for
changi ng the frequency of A C. power currently supplied to the induction
notor -of the conpressor 3 to F =0 is transmtted to the m croconputer 60
of the outdoor unit 1. Wen this step Skh i s executed, the frequency of
.A.C. power currently supplied to the conpressor 3 is controlled so that it

decreases st gpeiquencyo FO of stop. (iduwek’ equepeytlF duppldeer egsed tab
intervals of 10 Hz/mn, for exanple). While the condition of this step S17

is satisfiedlindoeting obotbe evfipditet @omPaessops3 thhah =t IFe tenpeyatuie T is
6.4[err] [err] T > 0.8éerr], the control proceeds to the step S18 and the
step S19, whérénsmdtépgnatof the dikaranogipigenobo vef cthe eutideooundt ot.to

t he boiler s§%%en1bi first outputted and then the opening of the flow rate
regul ati ng vaReD FR1SsSERRNBHE (15 AFARUtedo, bhet FeequancYoREnBng-  POWER

t hese steps execyuted,, hot water is,supplied to the h radj at or -
6b of the he5®$§%&ﬁ ng&? GtBﬁ.t?&?pﬁﬁ%ﬁqrzétﬁﬁn erEectady gﬁe 32%per§ fre T
can be rais 26 i S $i ency..0f A C. power lied
to the corrp‘r%ggsl%?% Fe a?%gg’c%# rtgge;[ gyggf)fré%?gtg%)d%tpsfﬁgdstgp §E§ER€\ﬁen
the tenperat @rdplolrStHeStehpérat®bd It Tant Be ?9@@éﬂﬂedqr0?eeds to the step

S20, where abnormality display (display of reezing) 1is nmade and then

the operation dfhen hethaittemperature T is 8C 2 T > 6.4°C, the control
proceeds to the step S17, and the signal for changing the
.frequency of A.C. power currently supplied to the induction
motor of the compressor 3 to F = 0 is transmitted to the
microcomputer 60 of the outdoor unit 1. When this step S17
is executed, the frequency of A.C. power currently supplied
to the compressor 3 1is controlled so that it decreases
stepwise. to 0 (stop) (the frequency F is decreased . at
intérvgls of 10 Hz/min, for example). While the condition
of this step Sl7 is satisfied, cooling of the evaporator 6a
stops.

When the temperature T is 6.4°C = T > 0.8°C, the cﬁntrol
proceeds to the step S18 and the step S19, where the signal
for discharging hot water to the boiler or to the boiler
system is first outputted and then the opening of the flow
rate regulating valve 17 is openéd to about 30% of the full
opening. When these steps are executed, hot water is
supplied to'thg heat radiator 6b of the heat exchanger 6 on

the utilization side, and the temperature T can be ‘raised.




conditioner is stopped. Accordingly, when this flowhart is executed, the
lower flap 29 is closed to close the | ower bl ow port 28 durlng the coollng
operation and the fan notor 23 stops. At the sane ting
portion 33 sets the wind velocity (the nunber of re
notor 22) and increases it by 10% \Wen the tenperat
exchanger 6 on the utilization side fygther drops, the fTrequer
power supplied to the conpressor 3 is |lowered in accordance mnth the
tenperature AT othhist t¥éerthé fridduendbeds ANE Outdwer! RRpBaakar adbat ghe6b SO
as to conpulsorily raise the tenperature T of the heat exchanger 6 on the
utilization sotpreBsgr 8 remainexyraratedyati eW stvpy rg the tkey ei7wi nd
during -the cooling operation. Wiile the blowing fan 14 stops and the | ower
flap 29 is cl osdthemdhehdempiezabioei gl oh 818 iz Tot thedcomtndli s st at e,
room air sucked frogmthe suction panel 20 passes through the air filter 21
and the heatPEQEﬁﬁﬁﬁeF°6tBﬁ ?Wﬂ?lﬂéq’l?H@F@nangﬁinith ispied b¢isplawms Y1
and Y2 of solid Lines ? oIed nd theLeafter returned to_the roomto be
ai r-condi ti oR&d FFSW?’P@ up d?ﬁ/v oPeTAtioR; sofj nkhesi &tk t he
bl ow ng fan S of the sides of the heat exchanger on the
utilization £% Hitgbﬁgpffgﬁgg) of air indicated by the solid line arrow
Y1 is different Assvpdiintiy, ndbvﬁeheﬁlhby fftﬁvctﬁlrttdib' BRe ALY Yhe 2Adwehe
flow rate becones greater toward the bl ow ng fan .

flap 29 is closed to close the lower blow port 28 during the

cooling operation and the fan motor 23 stops. At the same
time, the operation portion 33 sets the wind velocity (the
number of revolution of the fan motor 22) and increase by
- 10%. When the tempereture T of the heat exchanger 6 on the
utilization side further drops, fhe frequency of A.C. power
supplied to the compressor 3 -is lowered in accordance with
the temperature T or hot water is circulated through the
heat radiator 6b so as to compulsorily faise the temperature
T of the heat exchanger 6 on the uttlization side. _
Fig. 6 is an explanatory view showing the flow of wind
during the cooling operation. While the blowing fen 14
stops end the lower flap 29 is closed and when the blowing
fan 138 is rotated in this state, room air sucked from the
suction panel 20 passes through the air filter 21 and the
heat exchanger 6 on the utilization side as ‘indicated by
arrows Y1l and Y2 of solid lines, is cooled and thereafter
returned to the room to be aif—conditioned from the upper

blow port 24.

-
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Therefore, the flowrate of air has the relation Y1 > Y2. The present

I nvention can increase the flowrate Y2 of air to the flowrate at which
t he heat exchanger 6 on the utilization side is not fxe
enbodi nent descri bed above, the heat radiator is provi
wat er fl ows. However, because freezing occurs in t
the present invention can be applie@7when the heat Frafger——or—t+
utilization side which has only the evaporator is used al so. As described
above, in the figtsttiaspadmeqf siheei thh€BlioWidgh@an aBr i§088spb96E! on NEidIdeS
at least a refrigeration cycle forned by connecting a | oop a conpressor of
a vari abl e cefathetysiges, ofi tiemtheaxtclezehengen é¢metheattidduwatd oni deéidean
expansion device and a heat exchanger on the utilization side by a
refrigeratiothgi 1Ay Bate ohekr riadigesedi by ethel $od ichddime @redvwoNlohe of
the surfaces of the heat exchanger on the utilization side, for circulating
hot water YHREPEERFoufROm et lngicatedeby Bhe sqld lime . axaewi t Y8nmer

of the present, invention_c rises a_first_blowng f sq di sposed on
one of the sidh st§§ ?%ogpfﬁég?§?ﬁ§Q§iﬂ§re§E?rag%y%ﬁﬂtéh?;Eiﬂﬁigﬁb BRgdP - on
the utlllzaliBretbile, tndSrWl AReeandsh! Yt N dalin WeRased yon the
other side as to oppose the same surface; a first blow port and a second
bllow port for refny nigies¥int hagbnexshanaeddirdalie RRA! reswhaRpsr ep tde
utilization side to a roomto be air-conditioned, disposed in such a manner
as to correspdmrd tto the Plowirmte at which the heat exchanger 6 on the

utilization side is mot frozen.
| In the embodiment described above, the heat radiator is
provided through which hot water flows. However, because
freezing occurs 1in the evaporator, too, the present
invention can be applied when the heat exchanger on the
utilization side which has only the evaporator is used, too.
As described above, in the first aspect of the invention
the air-conditioner includes at least a refrigeration cycle
formed by connedting in a ring form a compressor of a
variabie capacity type, a heat exchanger on the heat source
side, an expansion' device and a heat exchanger oﬁ the
utilization side by a refrigeration piping and a heaf
radiator integrally constituted on one of the surfaces of
the heat exchanger on the utilization side, for <circulating
hot wéter therethrough. The controller of .the air-
conditioner of the present invention comprises a first
blowing fan so disposed on one of the sides as to oppose the

same surface of the heat'exchanger on thg utilization side
, :
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fans, respectively; a flap for closing the blow port; and control neans
for increasing the blow quantity of the second blow ng fan when the flap
clogses the first blow port, to a value greater than the blom/quantlty of
the second bl owi ng fan when the flap does not cl ose |
while the set blow quantity is the sanme; whereby thi i Td‘b&lsri&tvef/xs@@aw
freezing resulting fromthe drop of th@sbIOM/quantlt, by |R&Hhﬁnﬁum)th:
bl ow quantity of the blowing fan. In the second aspect _of —tHe
invention, tamsl a seicondcbhdivingnkan iswldidpssatl brathe cotledr igateataisorocycl e
formed by connecti n%éll n a loop a conpressor of a variable capacity type, a
heat exchang&PR9fe fBenhgamesgurtacei @efil‘éﬁi bkpneooh aid x e envmda bleat
exchanger on the E1|I|zat|on side ' refrigeration piping and a

heat  radi atPFY APEgratyneBRs 1% J%ee”cF‘@l’FCBﬁEgSﬂ }t’lﬁeﬂé‘hrl?%?cfes eFchamgereat

‘w---ll“_-l_-- A

exchanger on the utili Lon. _side circul ati hot ter t erethroggh
The controllé} the u%éiﬁgatlg?rs%éﬁuﬁqn oﬁngc ?%esa oFe SMAng_
fan so di spos(ﬁcgp%edon@n Qfich! Bems °c8998§;§ ohd P, Surbl%sv f the
heat exchanger on the utilization side an a secon omnn an so posed

on the other &l agcspeceRRPsBy! he SR oW £268ing thd 9516% OWort; 29alaart
and a second bl ow port for returning air heat-exchanged by the heat

exchanger on ddntrotli meaasi for sigerdasing &b blowequanti©orsh tthenedcond
di sposed in_such a nanner as to correspond to the blow ng fans,
respectivel y;blowingy fen Wh@Bl the thia icloisels| the pbitst drbve grutrrtgl tweans
conpri sing value greater than the blow quantity of the second blowing
.fan when the flap does not close the first blow port, while
the set blow duantity is the same; whereby this controller
prevents freezing resulting from the drop of the blow
quantity by increasing the blow quantity of the b;pwing fan.
In the second aspect of the invention, the air-
conditioner includes at least a réfrigeration ¢ycle formed
by connecting in a ring form a compressor of a variable
capacity type, a heat exchanger on the heat source side, an
expansion device and a heat exchanger on the utilization
side by a refrigeration piping and a heat radiator
integrally constituted on one of the surfaces of the heat
exchanger on the utilization side, for circulating hot water
.therethrough. The controller of the air-conditioner
comprises a firét blowing fan so disposed on one of the
sides as to oppose the same Surface of the heat exchanger on

the utilization side and a secbnd blowing fan so disposed on

the other side as to oppése the same surface; a first blow
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fan control- neans for controlling the blow quantity of the second bl ow ng
fan when the flap closes the first blow port, to a value greater than the
bl ow quantity of the second bl owi ng fan when the flap j et he
first blow port, while the set blow quantity is the sanp THi®8HEEDaRistaEey
regul at'i on neans for reducing the capacity of the COﬂDrL_ggijEﬁgﬂ§EME
tenperature of the heat radiator falls jJelow a predeterm ned tenperatiHe;
whereby this controller prevents freezing due to the drop of the blo

quantity. by ipdgreasdnd 88okd Wiow YKt e rotetiifn PPV N0 Hat-3RHaBEEYENt S
F% en the

freezing by lowering the operation capacity of the conpressor
tenperature ofy thhehBahtr agelRdferdraadThel Dt Dezatidd AsRedo of rbba  to
invention, the air-conditioner includes at |least a refrigeration cycle
formed by cobeectiimgconditiomegd 2 cmposedor inf sustar iablmmmapaciaky type, a
heat exchanger on the heat source side, an expansion device and ~a_heat
exchanger oforxgsropdi | toat thm blawiae fgps, Bespgetigalati én flppplﬁ?r ﬁnd
a heat radi,atqQr * iptegrally constituted on one of the surfaces of the
heat exchang&t® ﬁnﬁhetﬁeugiT?Eeh%QW1p°r§ﬁdéPd ceptrol cimeansat cRPPr ifdne
wat er theret ug e ongroller f e ai r-condi.tioner 30
conprises a ia(r?lst %Bpg\lfmgggm?%%s s%ordicsoﬁlggc?&?éjﬂgoﬁlge otfl?“heq“ﬁ"&g yagr%t otBBposed
t he sanme surf f h L4 [ ' secon
dndl blibR1HEF 8 AN AHe FlabnE1ylds |aRl Y 4904 oft

bl owing fan so disposed on the other side as to oppose the sane's te; a
first blow pao andvalaecgréate©Vera tthleOb1bRt ghidh ity lofheaheexghapggd

blowing fan when the flap does not close the first blow
.port, while the set blow quantity is the same, and capacity
regulation means for reducing the capacity of the compressor
when the temperature of the heat radiator falls below a
predetermined temperature; whereby this controller prevents
fTreezing due to the drop.of the blow quantity.by increasing
the blow. quantity of the blowing fan, and prevents freezing
by lowering the operation capacity of the compréssor when
the temperature of the heat radiator drops.

In the third aspect of the invention, the air-conditioner
includes at least a refrigeration cycle formed by connecting
in a ring form a compressor of a variable capacity type, a
heat exchanger on the heat source side, an expansion device
and a heat exchanger on the utilization side by a
refrigeration piping and a heat radiator integrally
constituted on one of the surfaces of the heat exchanger on
the . utilization ~ side, for - circulating hot water

therethrough, the controller of the air-conditioner
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by the heat exchanger on-the utilization side to a roomto be
air-conditioned, disposed in such a mnner as to correspond to the
bl owi ng -fans, respectively; a flap for closing the first blow port; and
control neans conprising fan control neans for controlling the bl ow
quantity of the second bl owi ng fan when the flap closes the first blow
port, to a value greater than the bl oggquantity of the second bl ow ng fan
when the flap does not close the first” blow port, while the set blow

quantity is tbmpsises capafinst hagwiakl 88nNBeNdi Jpysededuci Beet hercaprei ty
of the conpressor when the tenperature of the heat radiator falls below a
predet er m nedifespas aterepprasdl tihet sameesurbate af ndenhehar exehbngkti g t he
flow of hot water in a direction in which the tenperature of the heat

radi at or ris&8e Whthlzdelen fideaande 2ofeeord Hekawimelifanosof diispobefioona
second tenpe ower, than g predeterm ned first tenperature; whereby

t
this controlia?ugggb%ﬁt§i ?éﬁ%ﬂﬁbopggﬁFch? ??Qﬁn?ﬂﬁ?ﬁ&@épfofifﬁﬁ bbb?w
tity by | | ntity of the owi.ng,fan, preven
oozt ny vinehOf Feliang ot dfend #1g ”?ﬁg*h’égf ki BopLoat e RolRReed ¢ ne
[ [ , 8 [ y miting
ot Thi o Shecy Hone phed s B, (RO wEl PHAT orl 188, 58, Y F88hcuto
radi at or wheBet hgiteoped ot wied 'diepbgal e adudh f Wt RghndEOPgs | Neot he

fourth aspect of the invention, the air- conditioner includes at

| east a refregeraspomd cyod e iy Adwing fans, respectively; a flap for
closing the first blow port; and control means comprising
-fan control means for controlling the blow quantity of the
second blowing fan when the flap closes the first blow port,
to a value greater than the blow gquantity of the second
blowing fan when the flap does not close the first blow
port, while the set blow quantity is the same, capacity
reéulation-means for reducing-the capacity of the compressor
when the temperature of the heat radiator falls below a
predetermined temperature, and hot wéter control means for
controlling the flow of hot water in a direction’  in which
the temperature of the heat radiatpr rises, wheﬁ the
temperature of the heét radiator falls below a second
temperature lower than a predetermined first temperature;
whereby this controller prevents freezing resulting from the
drop of the blow quantity by increasing fhe blow quantity of
the blowing fan, prevents freezing when the temperatufe of

the heat radiator drops, by lowering the operation capacity

of the compressor, and prevents freezing by permitting hot
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by connecting in a [oop a conpressor of a variable capacity type, a heat
exchanger on the heat source side, an expansion device and a heat
exchanger on the utilization side by a refrigeratioFsafg,-. .Ihe controller
of "'the air-conditioner conprises a first blowing fa
the sides.as to oppose the sane surface of the hea : _
utilization side and a second bl owing fah so di sposes=® he—ot-he de as
to oppose the sanme surface; a first blow port and a second bl ow port for
returning ai waiRat texehargetr Hygh hthd19rlate*ah2Re6F Wied henditd dnipedtd tfr Si de
to a roomto be air-conditioned, disposed in such a manner as to correspond
to the bl owi f ftines hentspedisatvet yfurthdragrbps.cl osing the first bl ow port;
and control neans for controlling the blow quantity of the second bl ow ng
fan when the flap?cl¥xes fiqvath r 88PBrdw §brtthe o mmawa]?ngr \iﬁher El @?\T-

uantity than the hlow quantity of the second _blow ng fan when the flap
ugoes no¥ cl o$® &qupgg FB%P%Eﬁt?t\ﬂﬁqﬂé Phéegéig%ﬁ%l Qﬂnﬁﬁ9¥%/iﬂ93ﬂﬂ§ y
same; whereb hi | revents freezing resultin romthe._drop o
the bl ow qua?lb i tf%gyglglrelg#gas%ggtwen%If(sﬁ’\ﬁmqﬂaﬁ?f"&]‘_"?ﬁ‘”ﬁ he°1f_gl Shi ﬁ’g“i‘_r}‘%‘i’l. e:jn
the fifth aspg he | oo pel I <. £0 oner,. i ncl udes
at least a refri gai}g?iftgﬁgéy%l%éﬁfér?édc}%gegzggyt%%nﬁ%% i%éél_r'lténe} d(?dp &1
conpressor ofexpatidioabl Ae¢8PACI 41a t/ RRoatd cREAANEEF NGNIEERON Y118 1hedL oHoUr Ce
side, an expansion device and a heat exchanger on the utilization side by
a refrigeratdige pbpi ng, réefeigexaticl lpdpingl The controller of the

air-conditioner comprises a first blowiné fan so disposed on
'one of the sides as to oppose the same surfacé of the heat
exchanger on the utilization side and a second blowing fan
so disposed on the other side as to oppose the same surface;
a first blow port and a second blow port for returning air
heat-exchanged by the heat exchanger on the utilization side
to a room to be air-conditioned, disposed in such a manner
as to correspond to the blowing fans, respectively; a flap
for closing the first bloﬁ port; and control means for
controlling the blow quantity of the sécond blowing fap when
the flap closes the first blow port, to a value greater blow
quantity than the blow quantity of the secbnd blowing fan
when the flap does not close the first blow port, while the
set blow quantity is the same; whereby this controller
prevents freezing resulting from the drop ‘of the blow
quantity by increasing the blow quantity of the blowing fan.

In the fifth aspect of the invention, the air-

conditioner includes at least a refrigeration cycle formed

. This Sheet Has Been Replaced
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é}r-bdhditioner conprises a first blowi ng fan so di sposed on one of the

util.ization side and a second blow ng fan so di sposed on 't
to oppose the sane surface; a first blow port and a second

sides as to oppose the sane surface of the heat exchangerJon¥th§_ : .
GHR

A |

nside li

returning air heat-exchanged by the heat exchanger on the tti-ttzatlol

to the blowing fans, respectively; a flap for closing the

first

————————

bl ow

port; and b&ntcohnectiknas tonpriisigngokanacentsndssaansf oa ceariabliieng
the blow quantity. of the second blowi ng fan when the flap closes the first
bl ow port, t&2RaGaLHetHPeatrhesfarerdhangeowonutine iteatofsoureesedded bhowi ng

fan when the flagsgoes not, close the blow port, while the set blow

She, de%hee c ARt ia nepdgarahaRgEHiedhs ther mddddragione

quantity is SFR&

[ f t tenperat ure_of the he exchanger on
Cho uti1izat Panss BY. 18 Eober 6 Al iR aaPbRRY netiht e RSBAEIIST | Aot REP

words, this

bl ow quantity by increasing t

a9hteehhetiohey e&}]anlLi{see%z NG5 {5?3&%@&{}%ef%%mstoh§igé§ge Lahhe

ow quant I oW n

prevents freeakengotheRet §£déE£NDEM WpPostl thé Neathe aluradea @’ tHEOPfeatPY
43 33 I'n t ek

| onering the operation capacity of t

e conpressor. e SI X

aspect of thexchapgeronent tiee aitildwatiionosede i 416d Udist@ondablowhifagst faf

refrigeration cycle formed by connecting in a | oop a conpressor of a

vari abl e
sour ce side,

so disposed or thgpathler side, aa teaproachdhgesame shefrheat
aanfirst blow port and a second blow port for returning air
.heat—exchanged by the heat exchanger on the utilization side
to a room to be air-conditioned, disposed in such a manner

as to correspond to the blowing fans, respectively; a flap
for closing the first blow port; and control means
comprising fan pontrol means for coﬁtrolling the blow
quantity. of the second blowing fan when the flap closes the
first blow port, to a value greater than the blow quantity
of the second blowing fan when the flap does not close the
blow port, while the set blow quanfity is the same, and
capacity regulation means for reducing the capacity of the

compressor when the temperature of the heat exchanger on the
utilization side félls below é predetermined temperature.
In other words, thié controller prevents freezing. resulting
from the drop of the blow quantity by increasing the blow
quantity of the blowing fan, and prevents freezing when the
temperature of the heat radiator drops; by lowering the

operation capacity of the compressor.
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expansi on device and a heat exchanger on the utilizatiof g
refrigeration piping. The controller of +the air-co é
first blowing fan so di sposed on one of the sides as tca 105 T
surface of the heat exchanger on the utilization side and a second
fan so di sposed on the other side as38o oppose the sane surface; a fi rst

bl ow port and a second blow port for returning air heat-exchanged by the
heat exchange[nonhéheinthlaipébﬁnoﬁlﬂﬁetﬂnﬁeﬁ@PGﬁtotﬂé 8if= EQHQ&E&QHEQ

di sposed in such a manner as to correspond to t he bl ovm ng fans,

respecti vdingludngs cordt ol 1gazans a:orﬁaﬂqugm-@‘tq@;por@;t le rremn{ég by
controlling the blow quantity of the second bl owi ng fan when the first

bl owi ng f Monhestimg dger & e,ring a feaimie greeaipeesisoan tdfe bl owaualid y of
the second bl owi ng fan, when the first blow ng- fan operates, while the set
bl ow quanttaPadity Heypsane heatd exvdpagery onr el bleiadn sowans sifdy, rguci ng
the capacity of the conpressor when the tenperature of the heat exchanger
on the eXpangionidlevigiale and @ heat lexichvangea pmeddther mutdd itzenpieymt ur e;
whereby this controller prevents freezing resulting fromthe drop of the

bl ow quanﬁitd>$e b}”i nc edAtid gara tdiopvrdpdme -t y Tole t kenirodiley f axf  thaMat
Is clainmed In an air-conditioner including at | east a refrigeration

cycle formwmqrné’qwréqeﬁoﬁ $igstpPdo¥dne,ffan so dispogedGmbl e
capacity type, at anger, on the heat source side, an expansion
.de\el ce )a/m g he?"'t q&?c % a%:anné)p@[osle i FANS é‘r%‘% ©df Ghger daadn
pi pi ng, a%&c%a@legaetr on the utilization side and a second blowing fan

so disposed on the other side as to oppose the same surface;
a first blow port and a second blow port for returning air
heat-exchanged by the heat exchanger on thé utilization side
to a room to be air-conditioned, diqused in such a manner
as to correspond to the blowing fans, respectively; and
control . means comprising fan control means for controlling
the blow quantity of thelsecond blowing fan when the first
blowing fan does not operate, to a value greater than the
blow quantity of the second blowing fan, when the first
blowing fan operates, while the set blow quantity is the
same, and capacity regulation means for reducing the
capacity of the compressor when the temperature of the heat
exchanger on the utilization side falls below a
predetermined temperature; whereby this controller prevents
freezing resulting from the drop of the blow quantity by

increasing the blow quantity of the blowing fan.
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radlator integrally constituted on one of the surfaces of said heat
exchanger on the utilization side, for circulating hot water therethrough,
a controller of said air-conditioner conprising: a first bfaw 't—Liﬂ_ii
di sposed on one of the sides as to oppose the sane surfaCr-nﬂS§@ T
exchanger on the utilization side and a second blowing fa Iso dlko.‘
the other side as to oppose said sane 3 face; a first bl owps:

second blow port for returning air heat- exchaﬁged—by—sard—hear—exchanger

the utilizat whatsSiigectiaimedopPg to be air-condi ”maﬁll “Hﬂlﬂ ﬁm: n s]thch a
ap for

manner-as to correspond to said bl ow ng fans,

closing said first blow port; and control nea Incmeasing the bl ow
quantity of said_second blowi ng fan when said flap closes said first blow
port, to a vdl-uelfrent airtnaendihiongmvinpladingyadfleast & ovfird gelratiiog f an

when said flap does not close said first blow port, while the set bl ow
quantlty i s p%@1§a§grmed By connecting in a rlng form a compressor of ga

- d | udi t f t db
connecting | HAEeBEs ERBRREFEcERe ot BRs FAGREnEEpART (514 JIREE o TbsCe

h h | ea anger
on the i 11 £4%5sn ango RbEBsfbe? .deé{la%%.x%%ﬁzkﬁf‘%gﬁ e B B8

integrall'y C%%tllitzﬁﬁ:QGnonsﬂ?@ afy t he r%ﬁrﬁ%%?ﬁt%n lt%at a‘i“fif:h%ngﬁr a@n the
utilization side, for circul ating hot water theret controller of

sai d air-condidgdi@tetr integrally constituted on one of the surfaces of

said heat exchanger on the utilization side, for circulating
hot water therethrough, a controller of said air—cénditioner
comprising: |

a first blowing fan so disposed on one of the sides as to
oppose .the same surface of said heat exchanger -on the
utilization side and a second blowing fan so disposed on the
other side as to oppose said same surface;

a first blow port and a second blow port for returning
air heat-exchanged by said heat exchanger on the utilization
'side to a room to be ailr-conditioned, disposed in such a
manner as to correspond to said blowing fans, respectively;

a flap for closing said first blow port; and

control means for increasing the blow quantity of said
second blowing fan when said flap closes said first blow
port, to a value greater than the blow quanfity of said
second blowing fan when said flap does not close said first

blow port, while the set blow quantity is the same.
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“conpr|5|ng a first blowng fan so dIS osed on. one Ldes _as 10

oppose the sane surface of said m’ Mniuon TH@@'—I@@?HQQBEEN
side and a second bl owi ng fan so dis si dq as t@E@QQ@%% .
said same surface; a first blow port and a second bl ow por ti= FebbeRi-ng

air heat-exchanged by said heat exchanger on the utlllzatlon S|de to a room
to be air-conditioned, disposed in suc Sa manner as to correspond to said

bl owi ng fans, respectively; a flap for closing said first blow port; and
control neang.comfrasiafrdadiftddneentineludbegsat areadnia eeltirigetA€1i6how
gquantity of said second fan when said flap closes said first blow port, to
a val ue greacgclehfiornéé by cenpemttingy inf asning sbownmea woppiregsbanofhea sai d
flap does not close said first blow port, while the set blow quantity is
the sane, an¥atiphietGaragiidativee., n@ahﬁatoﬁx¢bﬁﬁﬁﬁﬁu?n thige heagapaenrge of

said conpres when t he tenmperature sai d heat radi ator
falls ggloﬁzge an36efﬁﬁﬂﬁi99'n%ﬁgacﬁeﬁﬂgr%tLh%?t exchagger; r OBonfhei oner

| ncl uding at P'tgi‘ﬂa%i xﬁf "R at'on C¥—‘é¥9i£§e Fod o ;‘1’}1 ect 'aﬂ g ah{aQQp a

conpressor o variabl e Capaci y fype. at” ex he“heat “Sour ce

si de, an e%Q?@ﬁEBP 9@¥éé¥%f¥%ﬂd%ng?ﬁ%hte&XSHﬂﬂﬂ§Qn?Qme t@ﬁr@BbEanBfO”

si de a refrigeration piplng, heat radi ator integral
constltut ed @ai@NBeft éRenhspdraens thle &@nﬂib@ﬁio&@f@ﬂ,g%roeﬁbalatmg

utilization side, for circulating
hot water therethrough, a controller of said air-conditioner
comprising:
' a first blowing fan so disposed on one of the sides as to
oppose the same surface of said heat exchanger on the
utilization side and a second blowing fan so disposed on the
other side as to oppose said same surface;

a Tirst blow port and a second blow port for returning
air heatrexchanged by said heat exehanger on the qtilization
side to a room to be air-conditioned, disposed in such a
manner as to correspond to sald blowing fans, respectively;

a flap for closing said first blow port; and

control means comprising blow fan control meaﬁs for
controlling the blow quantity of said second fan when said
flap closes said first blow port, to a value greater than
the blow quantity of said second blowing fan when said flap
does not close said first blow port, while the set blow
quantity 1s the same, and capacity regulation means for
reducing ‘the capacity of -said compressor | when the

temperature of said .heat radiator falls below a
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\\\\\\\\\\\\‘\\\\\‘\\\\\‘



hot water therethrough, a controller of said air=conditioner comprising: a

first blowing fan so di sposed onimm!(m,”"m ' as to oppose the same
surface of said heat exchanger onlS ﬂ ' ﬂE:S|de an?=a=seﬁﬁnd blowing
fan so di sposed on the other side as‘to"oppose s i d same RUMHISSHEET HAY BSEN
bl ow port and a second bl ow port for refurning air hea_t{excham@fdmdso sai d |
heat exchanger on the utilization side t3 a roomto be air- - .
di sposed in such a manner as to correspond to said bl ow ng fans,
respectivel y,Predetgrmigreccitegiprgature. first bl ow port; and control  neans
conprising fan control means for controlling the blow quantity of:
said second blowing fan when said flap closes saiddfh{st.blorlpo&L, to
a value greafer fhan the bl ow.quantity of said secon owi ng fan when
sai d flapgdog"g' not® & r§éﬁ°&\gﬁi%$8{“’-5| ludime a%gf;éftﬁer%?i&an
uantity is t ' I gn means or _reducing e
2apaci tg of Sé;f%f%gﬁopr}ngezdg%? %gﬁggﬁ%ﬁ%eﬁbeﬁ é{i e forgia c%’ﬁ?ﬁess‘ﬂéa‘f% a

radi at or f a&éﬁiab]@@'c‘é‘ﬁ:‘ﬁc_i%yp%ﬁgst €4 nﬂé%gj W@g?”&ﬁ’ tfi‘g%é@% Wl &lee

control means for controlling the flow o n a dirfection 1'n" which
the tenperatgide, ofan Saixpah@dbn AN BEOTand a5CheatWNERchiNget CTRET &Yy € Of
said heat radiator falls below a second tenperature |ower than a

predet er m nedutilkitatienpersdider eby4. alrefni gdiratdondpip 0Nl |Ed U Nhedt

| east a refrigeration cycle fornmed by connecting in a | oop a conpressor of
a radiator integrally constituted on one of the surfaces of

said heat exchanger on the utilization side, for circulating
-hot water therethrough, a controller of said air-conditioner
comprising:

a first blowing fan so disposed on one of the sides as to
oppose the same surface of said heat. exchanger on the
utilization side and a second blowing fan so disposed on the
other side as to oppose said same surface;

a lfirst blow port and a second blow port for returning
air heat-exchanged by said heat exchanger on the utilization
side td a room to be air-conditioned, disposed in such a
manner as.to correspond to said blowing fans, respectifely;

a flap for closing sald first blow port; and

control means comprising fan control means for
controlling the blow quantity of said second blowing fan
when said flap closes said first blow port, to a value
greater than the blow quantity of said second blowing fan
when . said flap does not close said first blow port, while

the set blow quantity is the same, capacity regulation means
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, Vaffégie capacity type, a heat exc ~ source si de, an
expansi on devi ce and a heat exchan Eﬂ l| atlon Si
refrigeration piping, a controller i tioner ponp$iSsicRd HAS BEEN
RIAGED

first blowing fan so di sposed on one of the S|des as to opppse tHeE

surface of said heat exchanger on the utilization side and & secomrd bt ow g
fan so di sposed on the other side as t@7oppose said sane surface; a first

bl ow port and a second bl ow port for returning air heat-exchanged by said
heat- exchangeforon rduucinigl | Zhki OBapacety @ rs@dd t @olprassoconghdn ongh

di sposed in such a manner as to correspond to said blow ng fans,

respectivel y;temfdrgturer clodsi ngatdi d fieatst naddwtport ; fahtls corteldw neans

for controlling the blow quantity of said second bl owi ng fan when said flap
cl oses said fmf%fieﬂﬁrmrw@rt tetnaeaavar%:e bk hody wekgr epBtpebvneanrst ifar of

sai d 38 second omnng d fIa does n close sajd first blow
port, while t‘h%“"s’é% &&‘ﬁniﬁm ‘Pf% véaa 15‘ a 8511'3?]1: PR - chhdiThiser

i ncl udi ng at st f i geratio copnecting.n a l.oop a
conpr essor ofhgéava?ei eﬁﬁr%tfu %amg% 9 %cﬁea%eeﬁ %%g@?’s%ﬁ th %atths urce
side, an expapgisdy M&e&ndsaiaeaﬁesfworomms Ubbibwatd Onssddlfy by a

refrigeration plplng a controller of said air-conditioner conprising: a
first bl ow ngtémperstulicspowed @hafng pPreddiersiidRd FIrse OOROSEatlee Sane

surface of said heat exchanger on the
4, In an air-conditioner including at least a refrigeration
cycle formed by cpnnecting in a ring form a compressor of a
variable capacity type, a heat exchanger on the heat source
side, an expansion device and a heat exchanger on the
utilization side by a refrigeration piping, a controller of
said air-conditioner comprising:

a first blowing fan so disposed on one of the sides as to
oppose the same surface of said heat exchanger on the
utilization side and a second blowing fan so disposed on the
other side as to oppose said same surface;

a first blow port and a second blow port for refurning
air heat—exchanged'by said heat exchanger on the utilization
side to a room to be air-conditioned, disposed in such a
manner as to correspond to said blowing fans, respectively;

a flap for closing said first blow port; and

control means for controlling the blow quantity of said
second blowing fan when said flap closes said first blow

port, to a value greater than the blow quantity of said

- This Sheet Has Been Re
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Uti i Zation side and a second bl owng fam 5o di spcrsvcf on the other side as
bl ow port for

to oppose said sane surface; a first secaongd
returning air heat-exchanged by sal I iltj“msi Hﬂ@ m) '.\‘
()

-—_—i.:

toaroomto be air-conditioned, dis kN sucC
to said bl ow ng fans, respectlvely, a flap for cI05| ng sdkd
port; and control nmeans conprising 38an control neans for
controlling the blow quantity of said second blowing fan when said
flap cl oses sszioddf bievimg ofeportien stadd #lapadoes gieatedose Bandsaifdrbtow
gquantity of said second blowi ng fan when said flap does not close said bl ow
port, while PROWseErp) o ileirkhe sets bliew guaptitind ¢ dfecisaper.equl ati on
means for reducing t he capacity of said conpressor when t he
tenperature of said heat exchanger on the utilization side 39 falls

bel ow a pred%ter?{lned Lenperature. ai r-condi tioner, i.nclu

| east a refri’derati 6f & EI(éOIf Wé)dleﬁ‘y i@lﬁ’ﬂHgé?gnﬁt Teapy c?oﬁe;régﬁﬁfagég r of
a vari abl e Capaglt Yol uBE: bt SifHledGIANGCh link NFodiPA A sﬁggsg gn

expansion device and a heat —exchanger 15 Zatron S

refrigerati orapiiablg, cap&Oity otypy, @f h%@'tdei\bﬁaﬁ@éld|6ri QJHRY he@APr béh?ge
first blowing fan so di'sposed on one of the sides as to oppose the sane
surface of saideheatnexekpamgeroron ddvdcet ahidzat i lsdatsi dexchiahgrrsesandthkow ng

fan so di sposed on the other side as to oppose said sane surface;
utilization side by a refrigeration piping, a controller of

said air-conditioner comprising:

| a first blowing fan so disposed on one of the sides as to
oppose +the same surface of said heat exchangér on the
utilization side and a second blowing fan so disposed on the
other side as to oppose said same surface;

a first blow port and a second biow port for returning
air heat-exchanged by said heat exchanger on the utilization
side to a room to be air-conditioned, disposed in such a
manner as to correspond to said blowing fans. respectively;

a flap for closing said first blow port; and

control means comprising fan control means for
controlling the blow quantity of said second blowing fan
when said flap closes said first blow port, to a value
greater than said blow quantity of said second blowing fan
when said flap does not close said blow port, while the set
blow quantity is the same, and capacity regulation means for
reducing the capacity of said compressor when the

temperature of said heat exchanger on the utilization side
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a' flrst bl ow port and a seco ort for returning air

heat - exchanged by said heat e mg tilization side to a roomto
be.air-conditioned, disposed i as to correspond to-sad
blomnng f ans, respectlvely, and control’ neans conpri -Pg s SHEET HADBEEN|
means - for controlllng the blow qua¥tity of said second|bl owi pgPEACERhen
said first blowing fan does not operate, to a value great
quantity cfalsid hersens pr &vd t i Ble dhempdiatfid st bl owi ng fan operates,
while the. set blow quantity is the sanme, and capacity regul ati on neans for
reduci ng t he capacity of said conpressor when the tenperature of
sai d heat” exchanger on the utilization side falls below a predeterm ned
tenper at urée.  Ill Xl la irl-1dididd itlilchnleld inkchlidlihly at least a refrigeration

cycle formed by connecting in a ring form a compressor of a
variable capacity type, a heat exchanger on the heat source
side, an expansion device and a heat exchanger on the
utilization side by a refrigeration piping, a controller of
said air-conditioner comprising:

a first blowing fan so disposed on one of the sides as to
-oppose the same surface of said heat exchanger on the
utilization side and a second blowing fan so disposed on the
other side as to oppose said same surface; |

a first blow port and a second blow port for returning
air heat-exchanged by said heat exchanger on the utilization
side to. a room to be.air-conditioned, disposed in such a
manner as to correspond to said blowing fans, respectively;
and

control means comprising .fan -control means for
controlling the blow quantity of said second blowing fan
when said first blowing fan does not operate, to a value
greater than said blow quantity of said second blowing fan
when said first blowing fan operates, while the set blow
quantity 1s the same, and capacity regulation means for
reducing the capacity of said compressor -when the
temperature of said heat exchanger on the utilization side

falls below a predetermined temperature.

This Sheet Has Been Reﬂ ced

AW




