[;?2@3e4J}1zz{| 8| | 6| TI}# Control systemfor air conditioner and air
conditioner 5 TECHNI CAL FI ELD The present invention relates to a control

~system for an air conditioner and an air conditioner. BA 10
Wth separate type air ‘conditioners, an out door unit pl aWWMI and an
i ndoor unit installed indoors are connected via a transm ssiQ[li4.ne.
Various types of control signals such as operation OV OFF signals,

tenperature settings, operation nodes, and the like are tr ' ‘ﬂmm
means of this transmission line. | Spebificatigi, transm ssi onﬁwmmmm

becone tangled in situations in which 15 a | arge nunber of indggpeunits and
outdoor units were connected together. In addition, the transm ssion |lines
woul d becone tangled in situations in which there is a |arge distance

bet ween the indoor &Rnteol siistennforair ernstitionariandeaie gonditigRRr i ndoor unit is
connected to one outdoor unit. It is thought that these types of problens
w Il be solved by installing a 20 transceiver unit that transmts and

recei yves t ' s in both the outdoor unit and the indoor unit, and
trans%lQn' t%‘*@ﬁ?@fﬁ?ﬁ% signals wirelessly instead of using a wired

transm ssion | irhg orEQ¥RMiRUentidh IS tb @ dWritd)l §2§tbbh for amsalt Eoﬁ&lﬁgr@%d’ e

control signals between the outdoor unit and the 1 ndoor unit,

transcei w@raitoonditionest eit her 25 have good reception sensitivity or a high
transm ssi on out put power. Wen transceiver units having these types of
transm ssion and reception capabilities are used, one problemcreated
t her eby iBsAcz:aEGiRnc():ﬂﬁaDsAeRjrn costs. DI SCLOSURE OF THE | NVENTI ON
10 With separate type air conditioners, an outdoor unit placed outdoors and
an indoor unit installed indoors are connected via a transmission line. Various
types of control signals such as operation ON/OFF signals, temperature settings,
operation modes, and the like are transmitted by means of this transmission line.
In the past, transmission lines would become tangled in situations in which
15 a large number of indoor units and outdoor units were connected together. In
addition, the transmission lines would become tangled in situations in which there
is a large distance between the indoor units and the outdoor unit, even if one
indoor unit is connected to one outdoor unit.
It is thought that these types of problems will be solved by installing a
20 transceiver unit that transmits and receives control signals in both the outdoor unit
and the indoor unit, and transmitting the control signals wirelessly instead of using
a wired transmission line.
However, in order to wirelessly transmit and receive control signals
between the outdoor unit and the indoor unit, the transceiver units must either
25 have good reception sensitivity or a high transmission output power. When
transceiver units having these types of transmission and reception capabilities are

used, one problem created thereby is an increase in costs.

DISCLOSURE OF THE INVENTION



.2 An object of the present invention is to provide a control systemfor an
air conditioner and an air conditioner that can wrelessly transmt control
-signals, and allow the out put power settings of transceiver units arranged
in an outdoor unit and indoor units to e reduced. 5 The invention
according to claiml is a control systemfor an air conditioner including
an outdoor unit and an indoor unit, and conprises an outdoor unit
transceiver unit, an indoor unit transceiver unit, and a center. The
outdoor unit trAmsbjectef thenptesest mveatigeds toptdvideoatabmirol system fondan air
transmts and receives control 10 signals. The indoor unit transceiver unit
i s arr angedditionernandrarpair apnditiongnthatrcanswirelesalydransseit cestrelssignals, angnal s.
The center wirelessly relays. contyol signals between the outdoor upit

{F anecor oW MBI RIEET SRIEF TN Soalvel CEVSGTAngse I s UtdonuribARe o
signal s th re transmitt fromthe outdoor unit transceiver unit are

rel ayed HQgé?{:urEt@ntpir%, '[ggﬁfgggre then transmtted to the indoor 15 unit
transgeiver unit. Thus, by inproving the center's reception sensitivity,
the center can receive the control signals transmtted fromthe outdoor
unit transcei verheiNhventReraccbrdifg ©@Uidkifn POVIEr aOtohthe systepim fopi M aiFom
the outdoor unit transceiver unit is weak. In addition, even if the

r ecept i orconditiiner indlyding anheutdooounit and tantindosmcnit; @nduworprises drooutdooe
indoor unit transceiver unit can receive the control 20 signals relayed by
t he cent ednifijansesiveidinig anHadenr yiit trapsesivesfunity@ndencentes Putdiosk Ubits .
The sane s true with respect to the control signals transmtted fromthe
 ndoor  uriranscelves Lt AriaRoed i Ry SUidos ultngne ranseits, ANk fRoeMes SRS,

contr.

cott s STk THRD el it Tratlstalvel g rAra e iR IRitr BARIE! nd

i ndoor unj rfggwggj e i | i o nair
conditi Oﬁgénﬁ%t Qﬁ](r: udes g%'%o%d;g(@woér@'\l:ﬁ?ét bgﬁtgﬁg\ﬁfélﬁ% Io#'&#%&ﬂﬁ%ﬁ@@%% an
external KeWEEAItEE bURIbOrRINIAFahscaV@r GANRINASAE ifdodtUWirfioednsseivertuntnscei ver
unit and an indoor unit transceiver unit. The outdoor unit transceiver unit
i s arranged i n Hére, dhedcontrahisignatsidhat razeetrahgmittezh fran stheomiutddorsugital s
to and receives control signals fromthe comunication 3 network. The

i ndoor urtransceives awitvare iglayed by dhe gegtes, and @e ther d@nsmilted tathe mdosress| y

transnits control signals_to and receives control signals from.the
commifli c&ﬁ'bﬁaﬁé?%?ﬁ.unﬁer Use QY: BPTOYINgh e centens é‘g&erﬂtpﬂeaefﬁ'tb\fﬁyt ae

it ancEArben A TRV el e sl Rt e oD Rl M dpdcBRRE S, 5,

the out d(‘)l?{it feR/éHﬁ%vcﬁftpuﬂbéwel?’bﬁhbﬁ%br%ﬁi§§i6ﬁ'frcﬁﬁ'mé"&hfc?ddr%iﬂ%ﬂ&f—:-her

Because this, control signals can be transmtted at an out put power that
is |over driens twedk.ofn celdition), eveanal she hateptich densitivity off tred @sddor unit
transmtted between the indoor unit transceiver unit and the outdoor unit
10 t r ansdeansseiveni unitsTisulow, abedndoom unih trarsceives amit caw gaceive, thancanitadr nal
communi cation network can be utilized to wirelessly transmt control

si gn&0s, sigrelsnelaedply hewsentest By ioereasingnthe oafitepwer @hithe eemteRged in
t he outdoor unit. andT}‘he i ndoor, unit. can be reched. éro(lle.i nvle tion it

accor di ndraBRISSIORS3 ThE SAMS; 15 LMYt frvRect i the $9ntal Sighals sransmiftad

communi Catd Ay aC kK ur el ORI TRES, AR e predd ANAGSINE N

arranged 1 n an outdoor  uni w r el esST'y trans receives control
signal's, cHirghRignBiOeAn BRI Wirdlea8§ ARINSMitted! AndtHeABERit bBwaR sbRMGEof4Ab!
that wirelessly transmts and receives control signals. The air “conditioner
wi r el essltyarisceivieriunit arcarigedl inthg vatdodreinitead thiecindodcait cambe redaced:ei ver
unit and the indoor 20 unit transceiver unit via the comuni cation networKk.
Her e 25t he wi r el B inveation agsooting fto calaim @) issany @il eongditionasrthahinabudesoan uni t
transcei ver unit and the indoor .unit transceiver unit is perforned via the
ext er nal WrARAhHB@NGram ddeariunipatitizes aprexteinal cemmuwpa%qrgnawgortaﬁnge

that ar o GmateaR A N GranslBlyet R B ot IRt Bl Fansc@e Bon” R °
tr anscel vataygl rinthahBeo0ut 4R i MitarkdeA i Sha CoutdBbl -untf Uang A6FABGLYY (O
e present Invention, an external co ni cati1on networ can be utiTized to

Wi 1 el essl iahdrails Bbhtr6I0sighalks 1o S rSceidel cbRPolosigRATs RSYYEthe S@rhinlififcaibnt he
transceiver units arranged in the outdoor unit and the indoor unit can be

r educed. 4



. BRI.EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a schematic view of a contro
systemfor an air conditioner according to one enbodi nent of the present
‘invention. 5 BEST MODE FOR -CARRYI NG QUT THE | NVENTI ON ( System
configuration) Fig. 1 shows a control stem accordi ng to one enbodi nent of
the present invention. Here, it is assuned that an air conditioner is
installed in a building 1. 10 Indoor units 3a, 3b, 3c of the air
conditioner are installed on each floor of the building 1. An outdoor unit
4 is i nstr@twerk. OThé Hrdooolnitf trafsceder dhitds larrdivged dnt thel irtioor eunificand di ng
to the present enbodi nent includes an outdoor unit transceiver unit 40,

i ndoor unvitelessiystcansnits wantrol Rignalsoty a8k recrives: contriokrsigials Tiiemodheloor
unit transceiver unit 40 wirelessly transmts and receives 15 control

si gnal s, CRMMUBICAHPRAGEMOTKN t he outdoor unit 4. The indoor unit

transce! vers 3 30bh 0(} trlansm' t nancli r eiﬂnv cg tagl S|jt rnaI S iVang re

respectivel y arfffgE@Nte] ¥grRals &R fangrited Jom die outdoorynit ranseeivepupih, ng o
. | : . _ . :

ol Hnd ookt B7 th HERKR! Gt 1R GVirtt Sand rah SR AGhFhel MapBF_

Wi 1 el esslyni PARSERIVER UnitOAn® rédted B?tth\@%tddtﬁ traHiRBIveY njt, ViataCoitdfial uni t s
30a, 30b, 30c and the outdoor unit transceiver 40. Note that the center 20

may ser veommanicatiyn nebeyrkt Becaosé oblthisj cmetral signalsern dles trahsmittadoat &
store the control signals exchanged between the outdoor unit 4 and the

i ndoor ursiutput3pewabthatds dowenthant thainof contral signatsnthahiare dlinegtly ivdredessiyer e,
the wirel ess comuni cation 25 network 2 may he a PHS, cel]lul ar tel ephone,

or ot her teansmitied: betwean dbandndacs: LBl Hansegiver unitsi@ang dher auidesy unit
Si tuihi 03 in which a, usx|=.{1 gl aces @n 0 er%hi on _Swi ttch fort. a controller of
the tHdodfANEPIVEEa Uil o TOHS FSRELNG; dR ithe oRiEFeto INYRRLCL: & 3NN SXiBEIRLt i on

of the aldsmmunication network can be utilized to wirelessly transmit control signals, and

the output power settings of the transceiver units arranged in the outdoor unit and
the indoor unit can be reduced.

The invention according to claim 3 is an air conditioner that utilizes an

15 external communication network, and which comprises an outdoor unit transceiver
unit arranged in an outdoor unit that wirelessly transmits and receives control
signals, and an indoor unit transceiver unit arranged in an indoor unit that
wirelessly transmits and receives control signals. The air conditioner wirelessly
transmits control signals between the outdoor unit transceiver unit and the indoor

20  unit transceiver unit via the communication network.

Here, the wireless transmission of control signals between the outdoor unit
transceiver unit and the indoor unit transceiver unit is performed via the external
communication network. Because of this, control signals can be transmitted at an
output power that is lower than that of control signals that are directly and

25 wirelessly transmitted between the indoor unit transceiver unit and the outdoor unit
transceiver unit. Thus, according to the present invention, an external
communication network can be utilized to wirelessly transmit control signals, and
the output power settings of the transceiver units arranged in the outdoor unit and

the indoor unit can be reduced.



.5 conditioner will be used as an exanple. First, the operation ON signal is
transmtted fromthe controller of the indoor unit 3a to the indoor unit
‘transceiver unit 30a, and is then wirelessly transmtted fromthe indoor
unit transceiver unit 30a. The operati op ON signal is received by the
center 20, and is transmtted to 5 the outdoor unit transceiver unit 4 with
a power output that is larger than that of the indoor unit transceiver unit
30a. The transnmitted operation ON signal is received by the outdoor unit
transceiver unit 40, and is read into the controller of the outdoor unit 4.
Then, the controller starts the outdoor unit 4, and the operation of the
ai r condiBRIePERQRIPTHON @FeTHRARAWINGS ont rol  si gnal s ot her than the
operation ON 1Q signal, e.g., control signals for changes in the .

t enper at ur e setFt'Q-ng, SopefelisBaticnyiRw of at eentrolkeystemnfaf 38 e canditionss| y

transmtted Hion}the inotg(% uni t hranscei ver unit 30a to the outdoor unit
t r anscei VECO(HNE 918”8)?"? Wﬁbof reSEnt N¥eRUOR-er 20 in the sane way.
Convegsely, control signals that are transmtted fromthe outdoor unit
transceiver unit 40 can also be wirelessly transmtted to the indoor 15

uni t tramgEsT WODEFORSGARRYING BUNIHENNVENTIGRe center 20 in the sane
way. (Special characteristics of the systen) Even if the transm ssion and

t he recei(Bysientspnfiguratios)s of the outdoor unit transceiver unit 40 and the
i ndoor unit transceiver units 30a, 30b, 30c are poor, the present system

can transmt cdi@.rbehewsaxtantiy) systemaceardingetotorenembodimentafdhe presenti vi ng
capabilities of e center 20 that wll relay the signals. Because of this,

control dNYRMHioS. epd Ifigssumed {hat amai eanddtioner jg dnstatied in anRWIIRG . uni t s

havi biliti t hat | - than.th bi.liti ded t i tl

trandfh - 18800 bt 3gnafts BLErLH ArabRToRg. &7 Bitalid SR GRE BoebRt bt of
: I's to. : L | !

of “the 1 Euldibg"t (R Bifador GAESTs iidied Bl (e (B¥Fof 1 BUIGHE 1PHETcaifid); Po°

to be redysrin dcﬂomi%]ld e prddehe effbodimeAPimichude’arrbariode upftthristefRpCK.
[ & her Enbodi nent s] e aforenmentioned enbodinment is a control system

adapt ed fumit 46;éndsoramittransueivertunits 30a; 30b3eel aifd aentar2goor unit 4 and
three indoor units 3a, 3b, 3c, 6 but the nunmber of outdoor units and
i ndoor units i sTheowoutdaart it ttranseeiver Iunitodlewiralesdly, trahemiis eandhtreceines ol

system can be adapted fqor an air conditioner that is conposed of two or
mor e 18ut cﬁ%‘?rohﬁ'ﬂﬂ }Saﬁﬂdr#%?éraﬂﬁﬁﬂ inthe @UOPRHRIt Ahr ee i ndoor units. 5 In

o oh they are Mol fithenteNass) 37 P vBnSir 858 Tabis, i o
there maydiea10NPhrdRisBebAndy SHahholh IPhdBRPURRYBECHEG O the center 20

via the co ni cation net as a or a ce ar phone. In

ot her words, thecestiter 28GofRsa puttioR df ¥n'Bfte€fnal eomnturtigaticienétivdrk®, or
communi cation network 2, but 10 should al so be understood to include one or

nor e basds stonnectex] ¢6 theecammunitatians ometaeirkvd. kTRe acehter @0nisubutside dhe
network that connects the base stations and the center 20. | NDUSTRI AL
APPL REBABIQuiltting1 b andewiseleselyirelaysaontrohsignpisviketwesnitbe indapraingt transseiver

el oo e A% T S RS R S S e ey a0, Robs P ng oeisi,20
reduced. mﬁ; ()S%V?ogg s&'ﬂ?@ rfé%v EI% caxﬁ'gfagi]ghgfs, 5 rﬂb{/ a(i%]%r]iétl%ﬂe{o gt%?é the

i ncl udes 'a
control signals exchanged between the outdoor unit 4 and the indoor units 3a, 3b,

3c and use them to monitor the air conditioner. Here, the wireless communication
25 network 2 may be a PHS, cellular telephone, or other similar type of
communication network.
(System operation)
A situation in which a user places an operation switch for a controller of

the indoor unit 3a into the ON position in order to initiate the operation of the air



.and an indoor unit (3a, 3b, 3c), the control systemconprising: 5 an
outdoor unit transceiver unit (40) that is arranged in said outdoor unit
-(4), and which transnmts and receives control signals; an indoor unit
transcei ver unit (30a, '30b, 30c) that igs arranged in said indoor unit (3a,
3b, 3c), and which transmts and receives control signals; and a center
(20) that wirelessly relays control signals between said outdoor 10 unit
transcei ver unit (40) and said indoor unit transceiver unit (30a, 30b,

30c) . 2. chndiiohecowilli beoneedt At an nexartip. arirstuttleobpsitition( ON asignan ig ndoor
unit (3a, 3b, 3c) and which utilizes an external conmunication network (2),
t he air dransmitted drone dimepicoptralier dfsthenindaoduonit 3anict thier iadeoe unit transiceiver0)

that is arranged in said outdoor unit (4), and wirelessly transmts control

si gnal sdtLtB‘ita dr@%iis/é@ertmeaslsstrgnamﬁted g'métgeiémﬂgmnitﬁanmim Wit k 5
2): ' ' I, ' , that is,

L R b Al SR S e B ok Bl e B T

(575" e Bfuceld JrRIAERNEP BT 2 with Bl S RER Bl AR R AR T2y

conpri si Redodtumt frASEeivEY fini R3RAS TR tPAnsthitted (diibrafiod TNl i??eé&l%%{?gf

unit (4) and 25 which wrelessly transmts and recelves control sign

and an i iyahe dutddorturitnsarfdcedler witi4D, @AAas rédtbintd @a cortrélieg A theoatdioopdoor
unit (3a, 3b, 3c) and which wirelessly transmts and receives control

si gnal s; unite4.eT hen,hiheceontradler startsathe autdoor anitrd, taretithe ppertiohyofoibevaien
said outdoor_unit transceiver unit (40) and said indoor unit transceiver
uni t (30&onddigner wibcnitigie, Nate tbainﬁgm)rrelasiaaISn@thmrthaozshe operation ON
10 signal, e.g., control signals for changes in the temperature setting, operation
mode, or the like, can also be wirelessly transmitted from the indoor unit
transceiver unit 30a to the outdoor unit transceiver unit 40 by relaying them via the
center 20 in the same way. Conversely, control signals that are transmitted from
the outdoor unit transceiver unit 40 can also be wirelessly transmitted to the indoor
15 unit transceiver unit 30a by relaying them via the center 20 in the same way.
(Special characteristics of the system)

Even if the transmission and the receiving capabilities of the outdoor unit
transceiver unit 40 and the indoor unit transceiver units 30a, 30b, 30c are poor, the
present system can transmit control signals by improving the transmission and

20 receiving capabilities of the center 20 that will relay the signals. Because of this,
control signals can be wirelessly transmitted by means of transceiver units having
capabilities that are lower than the capabilities needed to directly transmit control
signals between each transceiver unit. This allows control signals to be wirelessly
transmitted, and allows the output power settings of the transceiver units arranged

25  in the outdoor unit and indoor units to be reduced. In addition, increases in costs
can also be held in check.

[Other Embodiments]

The aforementioned embodiment is a control system adapted for use in an

air conditioner composed of one outdoor unit 4 and three indoor units 3a, 3b, 3c,
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1"1911112223{vqgl gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca! 33_33354y444J+8-.. & s../8///
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oo =1 Beosibvead Coono st Befiofda wpieh yirgless signals ars fansmjtted and from
10(: ' 10%which they dreX@ceid Sl ol e fimitdd t& 1R&tckhtedr)20. 3% d) @ample, there
It 3$10%AA& () - !'p 3$10%=& ()- !'k3$109B8& ()-vrW-\:If |, $10%(F(& ()-
| DMP10% (msay oe@MS %ok bas@stalidre that dré ddhnbeiddhitd @R cehtarVB@hia<the !
S, $10% & ()--!pd S, $10%(P(& ()-- sS!'$L0%&R ()-'k sS!PLOMK(K(& ()- 10%&&' O-'k
, $109K( KE@Mmunigaion retwork@gseich)as adelgd qr)a eeliglar phonet dngathen words, the

center 20 does not only refer to one device in the communication network 2, but
10 should also be understood to include one or more base stations of the
communication network 2 and a communication network that connects the base

stations and the center 20.

INDUSTRIAL APPLICABILITY
15 The present invention allows control signals to be wirelessly transmitted,
and allows the output power settings of the transceiver units arranged in the

outdoor unit and indoor units to be reduced.
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ALY, /&a&:o%ga/ %ﬁ@f@itﬁ%;)%,%é)? the o1 SYst2RY Sompridings ot <<
5 an outdoor unit transceiver unit (40) that is arranged in said outdoor unit
(4), and which transmits and receives control signals;
an indoor unit transceiver unit (30a, 30b, 30c) that is arranged in said
indoor unit (3a, 3b, 3c), and which transmits and receives control signals; and

a center (20) that wirelessly relays control signals between said outdoor

10 unit transceiver unit (40) and said indoor unit transceiver unit (30a, 30b, 30c).

2. An air conditioner that includes an outdoor unit (4) and an indoor unit
(3a, 3b, 3c) and which utilizes an external communication network (2), the air
conditioner comprising:

15 an outdoor unit transceiver unit (40) that is arranged in said outdoor unit
(4), and wirelessly transmits control signals to and receives control signals from
said communication network (2); and

an indoor unit transceiver unit (30a, 30b, 30c) that is arranged in said
indoor unit (3a, 3b, 3c), and which wirelessly transmits control signals to and

20 receives control signals from said communication network (2).

3. An air conditioner utilizing an external communication network (2),
comprising:
an outdoor unit transceiver unit (40) arranged in an outdoor unit (4) and
25  which wirelessly transmits and receives control signals; and
an indoor unit transceiver units (30a, 30b, 30c) arranged in an indoor unit
(3a, 3b, 3c) and which wirelessly transmits and receives control signals;
wherein the control signals are transmitted wirelessly between said

outdoor unit transceiver unit (40) and said indoor unit transceiver unit (30a, 30b,
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