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THE
I NVENTI ON The present invention relates to an AaﬂﬁﬂﬁﬂTT%EEﬁ | ng. of
an operation node of the air conditioner which ig" gg@bi 6?\g.cool g
operation, a heating operation and a depum difyifig operﬁ?ib' f yi ng

operation. In order to realize automatic set an operatlon
node, it has been proposed to provide various prior arts for automatically
setting a cooling operation or a heating operatlon according to whether a
roon1tenperature or_an_ qutdoor te erature |s hi gher_or_|ower_than a set
val ue. HoweveCPERATEGH MARE ST B o, 0 GO | ng
optimum setting durlng an |nterned|ape or tranSJtlonaI period of the four
seasons of a year.

BACKGROUND OF THE INVENTION

The present invention relates to an automatic
setting of an operation mode of the.air-conditioner wﬁich
is cépab;e'of a coolné ope:ation, a,heating operation and
a dehumidifying operation or a drying operation.‘

- In order to realize automatic settiné of an
opératién mode, it has been proposed to provide various
ﬁrior arts for aufomatiéally setting a cooling operation
or a. heating operation accdrding to whether a room
temperéture or an outdoor temperature'is higher or ;ower
than a set value. Howéver, none of thé. prior arts has

.‘ yet succeeded in realizing ‘optimum setting 'during an
intermediate or transitional ﬁeriod of the four seasons
of a year.

An attempt has been made to QVecome theée- problems
encountered to the prior arts described above,  as
disclosed in Japaneée Patent Publication No. 63§150550/
1988 (uﬁexamined), in which a plurality of temﬁerature
'zbnes A to L are set by using a plurality of room-
temperature set vaiues and a plurality of outdoor-

temperature set values freely and, for example,
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An attenpt "has béen made to ovecone these probtens encountered to the
prior arts described above, as disclosed_in Japanese Patent

Publ i cati on No. 63-150550/ 1988 (unexam ned), I, %AQ ity of
t'enperature zones A to L are set by usijg a uﬂﬁ@ﬁ%it {lenperature
'élm.N&ﬂJEﬁL freely

set values and a plurality of outdoor-. tenper{atis:
and, for exanpl e, 2 tenperature zone A is assigned to a .zone for
setting a hbtempayabpreatPss, Apgﬁpéﬁatﬁnéé ko & apBaeH %P€ assitdidd t & a zone
for setting a dehumidifying (or dry operation, _a tenperature Z0 e L S
assi gned t ohgatdng PBFr§§%PPngtﬁmﬁéﬁﬁgﬁﬁe§p§raF|Bﬁ HndafRe G739 are

assigned to_a
- to a =zone for setting a dehumldlfylng (or drying)

operation, a temperature zone L ia assigned to a zone for
settlng a coollng operatlon, and 'the other zones are
a551gned to a supervising 2zone whlch is a zone for
detecting a room temperature at predetermined ‘time
intervals. In this prior art, any one of these
temperature zones ia determined to be the most suitable
one by a room temperature and an outdoor temperature, and
a de51red operatlon mode ‘is automatically selected on the
.basis of the result of the determination.
.Japanese Patent Publication No. 63-306344/1988
(anexamined) shows a device for determining any one of
. the féur seasons by using room temperature and date
einformation. Decision of a season is normally made on
the basis of the date information, and during a
transitional period (that is, a period having- unstable
conditions corresponding to a plurality of seasons in
which temperature _conditions are. not stable),  the
dec151on of season is made by measurlng the maximum and
minimum temperatures of the day.
However, in any 6f the prior arts described above,
it is difficult to achieve accurate selection during an

intermediate period, such as spring and autumn, if
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supervi sing zone which is a zone for detecting a roomtenperature at
predeterm ned tine intervals. In this prior art, any one of these
tenperature zones is determned to be the nost suitable one by a room
t-enperature and an out door tenperature3d-and a desired operation node is
automatically selected on the basis of a result of the determ nation.

J Patent Publication No. 63- 306344/ 1988 ' .

devi oo Tor BREGRAFRENGSLASERRR bF ERRCREAN FEglcoAtong, ChE ngootdi e °
t t \d__date, i tion. Decisi a. ' | d
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ransi period.(that

sensane e h o hRga e bEREE1 80 bE! BRRpEPLEERACENAT | 9rd DA ldf of

seasons in which ture"condrri are not st ), the decision of
oL e EEA e TE IR BUL PR B RAt B B B! s o e
a problem that the temperature sensation (or feeling) of
a uééfivaries, depending on spring or autumn in spite of
'the same - temperature z@né. Moie specifically, it would
be general thét users feel cold in ' spring and desire
heating, but in'éutumn, feel hot and desire cooling, when
the_same temperature zone is selected in spring and
aﬁtumn. "It is, therefore; quite difficult to realize an
optimum automatic selection merely by setting the
tempé?ature_zones. |
Another problem is that if a decision of a season is
made, the result of the deéision does nbt always
corfespond fo a desired operation mode and, particularly
in summer, it is difficult to determine ah accurate
timing to execute éwitching from the dehumidifying

operation to the cooling operation.

SUMMARY OF THE INVENTION

An dbject of the present invention is to provide a
new operation-mode setting apparatus for setting an
optimum temperature zone during the intermediate period

of seasons such as spring and autumn.



system for determning the optinumlead tine for start-up of the
tenperature control systemin a periodically occupied builg

determ nation is made on the basis of inside agd C
simlar basis for the selection of hea14ng, coplh | 1 di fif cation

However, in any of the prior arts described above, it is dlfflcult to

achi eve accur at e Aswicendiingn dor i n@@anpnmn‘tedlm@qférqud skheres sbting
and autum, |f 3 automatic selection is executed from anong the cooling
operati on, mmﬂgdop@r sreya tdma-todenisgitibiing anRagRtwh for an air

conditioner, which automatically sets one of operation
modes - including a cooling mode, a heating mode and a
dehumidifying mode. The operation-mode setting appratus
has é zone sétting part for deﬁemining- a plurality of
_temperature zones from a plutality of room teﬁperature
éét values and é plurality of outdoor temperature set
values, a first zone assignment part for assigning"each
zone to a zone for sétting a cooiing mode, a z§ne for
setting a heating mode, a zone for setting a
dehumidifying mode and other zone, and a second zone
assignment part for assigning, on the basis of a date
info:mation, the aforesaid other 2zone to a zone for
setting any one of a cooling mode; a heating mode and a
dehumidifying mode, whereby a desired operation mode- is
automatically set by detecting the room temperatu;e and
the outdoor temperature.

There ié also provideﬁ an operation-mode setfing
apparatus for executing automatic selection from among
operation setting of an air conditioner'for éarrying out
a cooling operation, a heating operation and a
dehumidifying operation. This apparatus has a zone
setting part for setting a plura;ity'of temperture zones

from a plurality of room-temperature set values and a

heet Has Been Reilaced

Hllll\l lllI\\ \\\I Il



Wien a plurality of tenperature zones are set and autonatlc sel ection of

an operation i s executed,

users feel

there is a problemthat the—tesperature sensation
(or feeling) of a user varies, depending on spring orj| aHiIsMC fﬂHanggNoF

t he same tenperature zone. Mre specifigally, it woulid be gﬁnﬁnatgthat

=0t

cold in spring and desire heating, bur—ouwsw

and desire cooling, when the sanme tenperature zone_is sel ected |n spring
and aut um. PﬂPrﬁé1tﬂh9¢éPHﬁ€°°HUF?@PGFﬁFP€GIFeﬁovﬁéﬁﬁﬁzeaaﬁkﬁﬁﬁlﬁﬂﬂe

aut omati c

selectlon

I% b¥ settlng
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deci si on

execute

part for dividing the aforesaid other zone into a
plurality of zones on the basis of outdoor temperatures,

and assigning, on the basis of a date information, each

of divided plura;ity of zones to a zone for setting any

one of a cooling operation, a heating operation and a
dehumidifjing operation,,whereby a desired operatioh mode
is #utomatically set by detecting the room temperature
and the outdoor temperatufe.

The operation-mode setting appafatus in the present
invention as déscribéd above changes operation modes of
part of the tempgrature zones on the basis Qf the date df

a calendar.

BRIEF DESCRIPTION OF THE DRAWINGS

_Fig. 1 is a diagram of an electricl circuit of an
air conditioner embodying the present invention,

Fig. 2 is a diagram showing essential oberational
steps of the air conditioner shown in Fig. 1,

Fig. 3 is an explanatory diagram showing
temperature zones based on room temperatures and outdoor

temperatures, and
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operation to the cooling operation. SUMWARY OF THE | NVENTI ON An obj ect of
the present invention is to provide a new operation-node setting apparatus
for setting an optinmumtenperature zone during the internedi ate period of
Seasons such as spring and autum. 4-According to the present invention
an operation-node setting apparatus for an air conditioner, said apparatus
setting one of a nunber of operation nodes including a cooling node, a
heating node andFégdehfini 88 f y& ndiagran arghewipdi sthg: cperahéoret £PHi ni ng
means for determning a plurality of ‘

. setting an operation mode.

PREFERRED EMBODIMENTS OF THE INVENTION

Referring first to Fig. 1, a 100-V coﬁmercial AC
powef source'1 supplies AC power to a room unit and an
outdoor unit. A varistor 2 serves ﬁo- absorb a surge
voltage. A coii 3 and é choke coil 4 constitute a noise
filter in combination wifh the varistor 2. A diode
bridge 5 serves to pérform full-wave rectification of a
single-phase commercial alternating current and output
the resultant current fo anlinverter bridge 6. During
this full-Wave rectification, an AC yéltage having an
effective value of 100 V is converted inéo a lDC voltage
of approximately-ZBO Vby a voltage dpubler rectifiér
circuit'7, and the DC voltage of approximately 280 V- is
'supplied to the inverte? bridge 6. This inverte; bridge
6 is made ﬁp of six switching elements which are
connected in three-phase bridge form, and each of the
switching elements is switched.on/off on the basis of a
PWM theory to output a three-phase pseéudo-sine wave to a
compressor 8. |

A direct current detection circuit 9 converts an
alternating current detected by a DC transformer (CT) 10

into a direct current and applies the direct current to



ténperature zones froma plurality of roomtenperature set values and a
plurality of outdoor tenperature set values, and a first assignnent neans
for assigning each tenperature zone as a zone for setting a cooling node, a
zone for setting a heating node, a zone7~or setting a dehum difying node
and anot her zone, the apparatus being characterised by a second assi gnnent
means for assigning, on the basis of a date information, the aforesaid

ot her zone @n A/ ranaor/atigitqlond rauta pastt | M ntle MECTRRIGIRSSVRe and
~a dehum di fyi ng node, whereby a desired operation node is autonmatically set
on the basi gl of tThe MiGHARNARASRAN d,1 aarraatddihe SxrIuanse ohndhee
date. There is al so provided an _operation-node settinglgﬁgaratus for

executing aRTRAAITSING do oL Mumpddredt itéh The i TRPRAesFPRI 8 SO
ggﬂglrr;[ Idl()]lc’li:‘ ré’oazﬁg%r&{%/grr%qlr%ﬁﬁi éoeﬁ:g‘cr{%d()p ryat It%rg acéireraérlltng é) géctigr? and a
: circuit 8 doeé’not.exceed a predetermined cﬁrrent.

.A temperature sensor 9 detects a temperatufe of the
compressor 8. The microprocessor 11 receives a sensor
output indicative of this temperéfure via a. temperature
detection circuit and, as in thg- case of the 'current
detection described ébové, corrects the frequency of the
pseﬁdb-sine wave to be supplied to the compressor 8 so
that the temperature does not exceed a 'predetermined
température. | '

An interface 13 serves to establish communication of
data between.the microprocessor 11 of the outdéor unit

"and a microproceésor 20 of the room unit; The room unit
transmits signals such as an operation signal indicative
of a cobling operation, a heating operation or | a
dehumidifying.operation‘and a signél which serves to
aetermine thé~frequen¢y of the three-phase pseudo-sine
wéve to be supplied to the compressor 8. The interface
13 also serves to transmit, to the outdoor unit, data
such as data indicative of a temﬁeratu:e detected by an

outdoor-temperature sensor 19.and data indicative of the

occurrence of abnormality.



a zone determ ning nmeans for determning a plurality of tenperature zones
froma plurality of roomtenperature set values and a plurality of outdoor
tenperature set values, and a first assignment neans for assigning each
ténperature zone as a zone for settingg. cooling operation, a zone for
setting a 5 heating operation and another zone, the apparatus
bei ng characterised by a_ second. assignnment_ neans for dividin% t he_aforesaid
other zone into & pPigBdlty YRR LTIRG zoPkECWhtt hel Hasi eleetrircaddy

t enperature and, assi gning each,of the divided zones, opn the basis of a date
i nfor mat i orPPBLIEI9%ne 3R R{PHE on%liﬂa%.cdﬁ?FﬂﬁtBﬁaratgﬁﬂW a kBSting

operation ar{tl:{jcxaogxegggsgcg; yi Pgu;()) pt(:aé azgln(x)ang’nitude which permits driving

of the switching elements of the inverter bridge 6. A
switching Signal based on the PWM theory is generated by
the 'microprocessor 11 on the rbasis of a frequency
Signal.

A relay 15 and a phototriac 16 are controlled by the
microprocessor 1. Reference numeral 17 denotes a
four-way valve and réference numerél 18 a fan for an
outdoor heat exchanger. A refrigerant cycle for the
cooiipg operation and a refrigerant cycle for the heating
operation'are switched by switghing the- fbﬁr-way valve
17;. The rotating$speed of the.faﬁ 18 is 'varied with a
Vériétion in.outdoor temperature by varying the firing
~angle of the phototriac.

A microprocessor 20 provides control over the
outdoor unit. The microprocessor 20 transfers data
to/from the microprocessor 11 via the interface 21. A
normally open - contact 22 is opened or closed under
control of a relay 23. When. -an air-conditioning
operation isﬂ to be performed, the microprocessor 20
energizes the relay 23 to close the contact 22, thereby
supplying electric power to the outdoor unit. When the

contact 22 is open, the interface 21 simultaneously shuts



wWiler eby a desired operation is automatically set on the basis of the room
tenperature, the outdoor tenperature, and the date. The operati on-node
setting apparatus in the present invention as described above changes
operation nodes of part of the tenperat@re zones on the basis of the date
of a cal ender. BRI EF DESCRI PTION OF DRAWNGS Fig. 1 is a di agram of an

electric circuit ,of an.,air onditi er enbodyi ng the resent i.n ntlon
Fig. 2is a°§&a§ﬁ§ﬁ?gh5ﬁﬁﬁ §§s§ﬁt£gF£oB8r§P§8ﬁgll§te %ﬁa
condi ti oner . shown . i.n Fi Fig. 3 is an explanatory dlagran1shomnng
tenperaturet 8n8§t98§§d%8ﬁ%roon1tenperature and outdoor tenperatures, and

A room-temperature sensor 24 detects the temperature
of a room to be air-conditidﬁed. The micropfocessor - 20
obtains a value indicative of the increa#ed'or decreased
amouﬁt of the frequency bf the pseudo-sine wave to be
supplied to the compressor 8, from a desired temperature
and the temperature detecfed by the room-temperature
sensor 24, and then transmits a corresponding‘ new
.frequency 51gnal to the outdoor unit. A mefhod of
obtaining the wvalue indicative of the increased ér
decreaséd amount of frequency is selected.from among PID
cbﬁtrqll fuzzy control and the like; |

"An input circuit 25 permits setting of operation
_data. During the use of a wiieless remote contrd}ler~ or
the like, the operation data is transmitted from the
wireless remote controller as a wireless signal and
received by the input  circuit 25.

'A fan motor 26 is provided for air supplying, and a
motor 27 is for driving a flap (not shown) which serves
to change the direction of air stream. The fan motor 26
and the motor 27 are controlled by motor controllers 28
and 29, réspectively. A power supply circuit 30 supplies
pC poWer to the room unit.

The micfoprocessox 20 controls the rotating speed of



6:Fig. 4 is a diagram showing an operation for setting an operation
node. PREFERRED EMBODI MENTS OF THE | NVENTI ON Referring first to Fig. 1, a
100-V comercial AC power source 1 supplies AC power to a roomunit and
an outdoor unit. A varistor 2 serves_i1po absorb a surge voltage. A
coil 3 and a choke coil 4 constitute a noise filter in conbination wth
the wvaristor A diode bridge 5 serves to performfull-wave
rectificatiéhe 5?“ BoEPRGPE- phdse E%nnﬁ?é?ﬁ%naltépﬁ&Fln&fchpﬁntf&ﬁ@ out put
the resultapt, current go an nverter brj dge Durin %gés full -wave
rectificati®RiVARIACY PFag% havifig Sﬁ°§*fec?? e vl uecBfendgry j are

converted | PhQofpoPSeed LhR°CR ARBESXORLELYH0 VabY En'OUbREEadg D! o
program. Each time the clock counts one day, the date is
setlforward by one day. If the.power supply is turned.on
and én initial wvalue is set, the microprocessor can
function as a clock and a calendar.

In Fig. 2 showing the éssential opérational sﬁeps
.of the air conditioner arranged in the above-described
manner, the operatién of the air conditioner is started
in Step S1. In Step S2, variéus data are received, .such
as outdobr température data from the outdoor unit,
frequency data for driving the coméressor 8, defrosting
daté, and abnormality data indicative of the kind and
nature of abno:mality if it occurs in the outdoor wunit.
Furthermore, during the use of the wireless remote
controller, if a wireless signal ' transmitted from fhe
wireless remote ccntréller is received, the received
wireless signal is inputted into the microprocessor 20.

In Step S3, it is determined whether settlng {or
changing) of an operation mode is needed. If it is
determined that setting of the operétidn mode is needed,
the operation mode is set in Step S4. Typical examples
of tﬁe case where it is determined that setting of the

operation mode is needed are: when the operation of the
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circuit 7, and the DC voltage of approxinately 280 V_is su
I nverter brldge 6. This inverter bridge 6 is made
el ements which are connected in three-phase bridg f&#rnpayyicgqp

Qﬁk%TSMFEﬁﬂ%ni

switching elenents is switched on/off emlthe basis =

he

t he

out put a three-phase pseudo-sine wave to a conpressor 8. A dlrect current

detection circuit 9 .converts an alternating current_ detected by

a
transfornera%ETfoﬁélFﬁPBeﬁ aFréB%téﬁ;;ﬁnFtéﬁBerHFFEs the dPPéEWaEGPrent to

[ on A (a2 oRtdblLel bubrpul RO Of B Thel 88T SSE°BY u Hus I

the like; when the operation of the air conditioner is
started after the air conditioner is continuously placed
in its inoperative state for two hours or more Li e.,
when chaglng of the operatlon mode must be performed),
and when the @ode setting of the-air conditioper changes
from ‘a manual operation mode to an automatic operation
mode if the eir conditioner is oéerated under remote
control (HA inputi. |

In Step S5, a frequency value to be transmitted to
the outddoor unit is calculated from a room temperature
and a deeired temperature. In Step 86, If it is
determined that any;abnormality has occurred in the air
conditioner, a required'proceseihg.is executed. In Step

‘ S7, setting of the room unit is performed, that is, the
rotating speed of the fan motor 26 and the retating angle
of the flap—driving motor 27 are determined.

In Step S8, data are transmitfed to the outdoor
unit, such as operation mode’ data for controlling‘ the
on/qff operation of the four-way valve 17 fi.e.,' data
indicative of any of the.cooling operation, the heating
operating and the dehumidifying operation), and fregquency
data for a pseudo—sine wave te be supplied to the

compressor 8.
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pseudo-si ne wave to be supplied to the conpressor 8 so that the current
detected by the current detection circuit 8 does not exceed a predeterm ned
current. A tenperature sensor 9 detects a tenperature of the conpressor 8.
The m croprocessor 11 receives a senso~1Q@4 put indicative of this
tenperature via a tenperature detection circuit and, as in the case of the
current detection descriged'above, corrects the frequenc%aof th

pseudo- si ne wavelRof b8 s de?%EPt?P?%% éBﬁ%P%E%B?r% s6°Rfst Pﬁ@steﬁﬁérature
ot abl | sh CURECHILAIRSnE Dt QEEce HERRARAS b EoR P EecBoBl TR LEEV L RS
ransn to <t R ECuERFACRESEE ratven T Urad € Y oty eor PRETREBHY i ng
operati on, of o&@&ﬁ&?gteﬁ$§¥£%ﬁf£'sé%_ vilues are used to set a
plurélity'of temperature zones; -The temperature zones
are éet in a virtual space of é. computer program in
accofdance with a zone setting program (a zone setting
part) of the.microprocessér 20. The température zones
are determined as a zone C (a zone for éetting a cooling
operation), a zone ﬁ (a zone for setting a heating
operation) and zones 20 to 25 (other =zones) ih the
virtual space in accordance witﬁ ; zone assignment
program.(a first zone aséignment part). The zones Z0 to
%Z5 are reassigned to any one.of the zones inciuding' a
zone for settihg the cooling operation, a zone for
settihg the heating operatidn, and a zone for setting an
operation which provides a dehumidifying.effect {(such as
dehumidifying operatiop utilizing a reheating device or a
dfying operation utilizing a reﬁeating—device or a drying
operation which carries out simple dehumidification by
iintermittently driving an indoor fan) in accordance with
a zone assignment program (a second éone—assignment part)
which runs 6n the basis of a date (data indicative of a
month and a day cumulatively calculated by and stored in

the microprocessor 20). For example, (1) if the date
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dehum di fyi ng operation and a. signal which serves to determ ne the
frequency of the three-phase pseudo-sine wave to be supplied to the
conpressor 8. The interface 13 also serves to transmt, to the outdoor
unit, data such as data indicative of ajgenperature detected by an

out door - tenperature sensor 19 and data I ndi cative of the occurrence of

abnormality. A S|gn anpl i fying circuit el ectrically
anmplifies 5§ﬁredoﬁPoFP m§F6ﬂ3F°ce§§?5u??e§allﬁrbﬁ]thFh@°ﬁF@?opF6€Ebsor 11
up to a nagnltug ghk Q pe mgbts dr|V|n of tpe switc Ienents of the
inverter bPP¥gEC BCLOPRT g EhFﬂﬁe§i6 Fond ﬁrﬁnsF Pﬁeo??n|§

generat ed b¥or setting the drying-operat%on; and (2) if the date
stored in the microprocessor 20 falls in the months from
November to April, the zonee Z0 and 21 are se}ected as
zonee'for setting the_dryihg operation, while the 2zones
%2 and 25 are seleeted as zones for setting the heating’
operation.

By dividing one year into two' periods in the
above-described manner, it is possibie to set temperature
zones which permit drying operation or the cooling
operation to be primarily selected during the relatively
hot period between May and October,. as weli ‘as
temperatutre 2ones which permit'the heaﬁing operatioh to
be primarily selected ou;ing'the felatively cold period

: befween November and April. Accordingly, it is possible
to set an ope;ation mode which matches the actual
sensation or feeling of-aluée:;

| Fig. 4 is a diagram :showing an operation which
executed to set an .operation mode by using the
temperature zones shown in Fig. 3. In Step S41, a room
temperature and an outdoor temperature are inputted. The
room temperature is a . temperature detected by the
room-temperature sensor 24, and the outdoor temperature

-is a temperature detected by the outdoor-temperature



the mcroprocessor 11 on the basis of a frequency signal. Arelay 15 and a

phototriac 16 are controlled by the m croprocessor 11. =~ Reference
numeral 17 denotes a-four-way valve and reference nuneral 18 a fan for
an outdoor heat exchanger. A -refrigefgnt cycle for the cooling

operation and a refrigerant cycle for the heating operation are sw tched by
switching the four-way valve 17. The rptating speed _of the fan 18 is varied
with a varisensari h?o0fdble eukfeentenitpy Theyi Auteners FPRgeEAGESHf t he
phototriac. /A  mcropyocessor_. 20 rovides ,control over he out door

unit. ThelsnFE?BﬁngEﬁgo?s %EFatﬁékﬁfEP% nyGEQPEBFEREAT: Ad %Pcrg Pocessor

LLyia the phOLeLlasEapdk oo A PR SELY RENSORECT 1B b3 aRRgIATnEh ©f 052
which temperature zone correspondé to the room
temperature and the outdéor temperature. If it is
.detefmined that the 2zone C corresponds to the room
.temperature'and the outdoor temperature,' the process
proceeds to Step 848, whgre fhe cooling operatidn is set.
If it is determined that the zone H corresponds to both
fhe room and outdoor temperatures, - -the process procéeds
to Step S46, where the heating oéeration is set. If it
is détermined that the zone Z0 or Z1 corresponds to both

' temperaturéé, the process proceeds to Step S47, where the
drying operation is set. If any .of the remaining =zones
corresponds to both temperatures, the process proceeds to
Step S45, where it is determined whether the current date
is between May and October. if the current date is
between May and October, the process proceeds to Step
S47, where the drying operation is set. If the current
date is between November and April, the process proceeds
to Step S46, where ;he heating opération is set.

The manner of assignment of the zones Z0 to 25 and
the manner of date setting are not limited to the
examples explaiﬁed above. For example, one year may be

divided into six periods or seasons such as winter,
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operation is to be perforned, the mcroprocessor 20 energizes the relay 23
to close the contact 22, thereby supplying electric power to the outdoor

uni t. ‘When the contact 22 is open, the interface 21 simultaneously shuts
9 off signal transfer so that no signalyjgs transmtted to the outdoor unit.

A roomtenperature sensor 24 detects the tenperature of a roomto be .
rocessor 20 obtains a _value indicative of the

?Inzzr gggg;jt é%r}gglgr’e-aggg:&iam C:’?n S8 et ﬁé’“‘f“?é'quéﬁ mps apfe 8L dyd o ¥dintErave t o
S rper o b An AP SEUIRRRRAY o (0D ARLERN B BETREL e UL
. for each season so that it is possible to obtain
temperature zones optimum for each individual season.

.Although in the éresent embodiment the date used for
setting an operation mode is calculated by and stored in
the microprocéssor 20 of the room unit, date informatidn'
may be calculated by and stored in the wireless remote
controller so that the date information is transmitted to
the roog unit. The date infofmation may also be Qisually.
diéplayed on the wireless remote controller.

As described above, in the -operation—mdde setting
device of the air conditioner éccording to “the preseﬁt
invention, a plurality of temperatuﬁe zones are sef' by
using a pluraiity of room temperature set values and a
‘piurality of outdoor temperature set values. By
determining which temperature zone coressponds to ﬁhe
actual room temperature and outdoor temperature, 'a
cooling operation, a heating operation' and é
dehumidifying operation are seléctively set according to
the detetmination; In addition, the femperature zones
are arranged so that the operation modes change with a
date (a month and a day). Accordingly, the manner of
selective'setting 6f the operation modes which is baséd

on the temperature zones can be modified in accordance:



sensor 24, and then  transmts a corresponding new frequency signal
to the outdoor unit. A nmethod of obtaining the value indicative of
the increased or decreased anount of frequency is selected fromanong PID
.control, fuzzy control and the |like. AagpRput circuit 25 permts setting of
operation data. During the use of a wireless renote controller or the like,
the operation data is transmtted from the wireless renmote controller
‘as a wireMagd asidgt® soatdateidievsgoBinghepesphion cguitheys heating not or
26 is provided for, air supplying, and a nmotor 27 is for_driving a flap (not
shown) whi cRPSEAFES™ o C@Mange t Peederentiadlyr selestedam THE fadtSrotor 26

d the t 27 t l.ed b t |1 28 and 29,
espoct i vel FheRegoR: SHTAPIA HOLARESBRLIAAIEs BPaRGRer SPEIRR SRS n uni ¢

zones in accordance with the actual.sehsation of a user
so that the heatihg operation and the cooling' operation
can 5e pfeferentially selected iﬁ spring and iﬁ autumn,
respectively.- Accordingly, it is possible to provide an
arrangement capable of setting an optimum Qperation mode

throughout a year.



The m croprocessor 20 controls the rotating speed of

and the rotating angle of the flap driving nmotor 27. A cl ock and
cal endar

10 the fan notor

‘ are incorporated into the m croprocessor 2“-@3 N
program Each tine the clock counts onejg¢lay, the dateji §3§E$iéé%§%ﬁ%
day. If the power supply is turned on and an initial jalue

m croprocessor can function as a clock and a calendar. In Fig. 2 show ng

t he essenti ai'l’haibe#%ltcﬂeﬁ‘ﬂdl'e%ﬂe‘b‘s of the air conditioner arranged in

above- descrlbed manner,
| n! St epPTs2, °R%E?

Step Sl.

artehielng y apratatys an
conditioner wherein said apparatus sets one of ope:ation
modes including a cooling mode, a heating mode and a
dehumldlfylng mode, comprising:

a zone setting part for determining a plurallty of
temperature zones from a'plurality _of,-reom temperature
set values and a plurality of eutddor temperature set
values, | | |

a first zone aesignment part for assigning each zone
to a zone for setting a cooling mode, a zone for setting
a heating mode, a zone for setting a dehumidifying mode

and other zone, and

~a second zone assignment part for assigning, on the |

basis of a date information, the aforesaid other zone to °

a zone for settiﬁg-one of a cooling mode, a heating mode
and a dehumidifying mode,

_ whereby a de51red operatlen mode is automatlcally set
by detectlng the room temperature and the outdoor

temperature.

2. An operation-mode setting apparatus for executing
automatic selection from among operation setting of an
air conditioner for carrying out a cooling operation, a

heating .opefation' and a dehumidifying operation,

t he
he, o era ion of the air COﬂdItIOPor i's sta[ted in

Y
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as outdoor tenperature data from the outdoor unit, frequency data
for driving the conpressor 8, defrosting data, a rmality data
izndi cative of the kind and nature of abnormality ifjiy®ecH

outdoor unit. Furthermore, during the ugg-of the wijfel esg Lfengt
controller, if a wireless signal transmitted from ' "{E§§§E
controller is received, the received wreless signal is inputté

m cr opr ocesSBPPE®SIPH St ep S3, it is determ ned whether setting (or

changi ng) of an ogeration ppde s, needed. If it is determ ned that
setting of the Bp&PALi ofiChbiBIi sPAELJeHOT hEekbdngti 8n RE¥&aldtyet 9fh Step
4. Typi c |l es_of the case ere it is determ ned that setting of
t he operatigémﬂggggﬁgenégﬁgﬁ gfa? fnB uFﬁélgﬁera i oRO8M t kemperature

set  values and a plurality of outdoor temperature set

values,

a first zone assignmeﬁt-part for assigning each zone
to a zone for setting a cOoliﬁg operation, a zone for
setting a heating operation_and ofher zone,

a second zone assignment part for dividing the
aforgsaid other zoné into-a plurality of zones. on .the.
basis of outdoor temperatufes and assigning, on the basis
of.é date information, each of thé divided =zones  for
setting one of a .cooling operation, a heating operation
and a dehumidifying operation,

whereby a desired_operatidn mode .is automatically set
by detecting the rooﬁ' tgmperature and the outdoor

temperature.

L
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REPLACEMENT SHEET 11 air conditioner is |n|t|aIIy
automatic sel ection of the operati on node -bei ng se b _
Jike; when the operation of the air conditioner /star%g,ﬁﬁﬁgg sE

conditioner is continuously placed in_pgs. |noperattve~5tate~ﬁdw3t ours
or nore’ (i.e., when changing. of the operation node nust be perferngd);
and when the node setting of the air cond|1|oner changes from a manual
operation node to an auto air conditioner is

oper at ed yndggEﬁgg?hé Ou?%rngggﬁGlﬂggkk Tb?a?bgpﬁ§§ cBnbr?9HRRRY Vval ue to

be transmtt oor 'unrt 1I's ca roma roomterrperature

and a deSIreghetenB%E% EB% prggldes pau%omatlc E%ttlng of an

| operatlon mode during an intermediate season so that the
operatlon mode can match the actual sensatlon of a user..
A plurality of temperature zones are set by using a
plurality of room—femperature set Values and a plurality
of outSide—temperature set values, and operation modes
are selectively set according to which tempergture' zone -
corresponds to an écfual room femperature and outside
temperafﬁre. In addition, the temperature =zones are
arranged in which an‘opefétion mbde to be selectively set

change with a date (a month and a day).

Fig . 1

et Has Been Reilaccd

N T



determ ned that any abnormality has occurred in the air conditioner, a
required processing is executed. In Step S7, setting of the.roomunit is
performed, that is, the rotating speed of the fan notor 26 and the rotating
angle of the flap-driving notor 27 are determned. In Step S8, data are
transmtted to the outdoor unit, such :i§4operation node data for ’

controlling the on/off operati ~tfe four-way valve 17 (i.e., data
i ndi cative of any of the coolingoperption, the heating operating and the
dehum di fying operation), and fle-€geien :_y,_sgata for a pseudo€di ne wave to be
supplied to the conpressor 8. | '\ '
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In Fig. 3 which shows tenperature zones used in determ ning the operation
node in Step S4, a plurality of roomtenperature set values TRL and TR2 and
a,plurality of outdoor-tenperature set values are used to set a plurality
of tenperature zones. The tenperature zones are set in a virtual space of
a conputer programin accordance with zone setting program (a zone
determ ni ng neans) of the m croprocessor 20. The tenperature zones are
‘determ ned as a zone C (a zone for setting a cooling operation), a zone H
(a zone for setting a heating operation) and another zone which is divided
into zones Z0 to Z5 in the virtual space in accordance with a zone
assi'gnnent program (a first assignnent neans). The zones Z0 to Z5 are
-reassigned to any one of the zoneSp QClydi a zone for setting the cooling
operation, a zone for setting a h;i op tion, and a zone for setting
an operation which provides a -

'ISTART OF OPERATION }~—si

-

DATE RECEIVING }~—s2

MODE 'YES

SETTING
({1 YES” . _
/$4~'MODE SETTING
| NO -
FREQUENCY

CALCULATION | —S5

ABNORMALITY]
PROCESSING [—S6

'ROOM UNIT SETTING~S7

DATA FEEDING]~s8




dehum di fying effect (such as dehum difying operation utilizing a reheating
device or a drying operation utilizing a reheating device or a drying
gperation which carries out sinple dehumdification by intermttently
driving an indoor fan) in accordance with a zone assignnment program (a
second assi gnnment means) which runs on3fge basis of a date (data indicative
of a nonth and a day cunul atively cal cul ated by and stored in the

m croprocessor 20). For exanple, (1) if.-the .date 13 stored in the

m croprocessor 20.falls in the nonths from May to Cctober, the zones Z0 to
Z5 are selected as zones for setting the drying. operation; and (2) if
the date : _

FIG. 3

ROOM o
LOW =— TEMPERATURE — HIGH
TRI TR2
e
| - 20 i ZI ///,
HIGH P e COOLING
Tot ¥ T ¢ OPERATION
P | Z2 1 Z3 / (C)
OUTDOOR | P __.M
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ST 77
HEATING ////
OPERATION /
/77 ) 77 ,



stored in the mcroprocessor 20 falls in the nonths from Novernber to Apri
fhe zones 70 and Z1 are selected as zones for setting the drying
.operation, while the zones Z2 and Z5 are selected as zones for setting the
heating operation. By dividing one year into two periods in the '
above-described manner, it is possiblgs4o0 set tenperature zones which
.permt drying operatlon or the coollng operatlon to be primarily sel ected
during the relatively hot period between and Cct ober, as wel |
as tenperatutre zones which permt ig ti operatlon to be primarily
selected during the relatively cold 2'%3 en Novenber and April.
Accordingly, it is possible to set an operation nbde which matches
the actual sensation or feeling of a user. Fig. 4 is a diagram show ng an

operation which
MODE SETTING —~S4

INPUT OF
ROOM TEMPERATURE 54
AND OUTDOOR

. TEMPERATURE

§46 S48

S I _ |
HEATING DRYING COOLING |
OPERATION OPERATION | V_OPERATlON ‘




execut ed

to set an 'operation node by usi ng the tenperature zones

shown in Fig. 3. In Step S41, a roomtenperature and an outdoor
tenperature are inputted. The room tenperature is a tenperature

detected by the roomtenperature sensor 24, 1
is a tenperature detected by the outdoor- tenper tREFE-ACEMENTSEHER

nicroprocessor 11 to the mcroprocessor_20. In
determ ned which tenperature zone &orrespOnua to the ro

cotH-goor—tenper at ur e

19 of the
unit. The outdoor tenperature i's tra snlttepgasEgg%?fr(Hnthe

ijt is

om

tenperature and the outdoor tenperature. If it 1is determ ned that
the zone C corrgepPRESpbR SBfriRQ OPERATION MODE OF AIR CONDITIONER

BACKGROUND OF THE INVENTION

The present invention relates to an automatic
setting.of an operation mode of the air conditioner which
is capable of a coolng operation, a heating operation and
a dehumidifying operation or a drying operation.

In order to realize automatic setting of an
operation mode, it has been proposed to provide various
prior arts for automatically setting a cooling operation
or a heating operation according to whether a room
temperature or an outdoor temperature is higher or lower
than a set value. However, none of the prior arts has
yet succeeded in realizing optimum setting during an
intermediate or transitional period of the four seasons
of a year.

An attempt has been made to ovecome these problems
encountered to the prior arts described above, as
disclosed in Japanese Patent Publication No. 63-150550/
1988 (unexamined), in which a plurality of temperature
zones A to L are set by using a plurality of room-
temperature set wvalues and a plurality of outdoor-

temperature set values freely and, for ‘example,



tenperature and the outdoor tenperature, the process proceeds to Step $48,
where the cooling operation is set. If it is determned that the zone H
corresponds to both the room and outdoor tenperagtt Hhe=—process

. H ! 1Eeny -.\.—-— g TH - il
proceeds to Step S46, where the heating operation ﬁmﬂﬁssﬁﬂmb*ﬂﬁﬁﬂs‘
he
of

determ ned that the zone Z0 or Z1 corresponds to foth t qnipereg Yoss -
process proceeds to Step S47, where the dryi ng opej &atdn...i-s---s&t-:--- f
the renmining zones corresponds to bodh tenperat —the process
proceeds to Step S45, where it is determ ned whether the current date is
bet ween My tamper@ifuwteerzone| A isheassignmeht todat ezone ferwsmtthbng amnd
Cctober, th r.ocess rqceeds to tep S47, where the dryipng operation
is set. If ?‘rﬁﬂ:&ﬂgr SReTRH N 1 “FaRRES “I'{Ig§eﬁbe? aﬂa RoPEe, a%ﬁég'b? cEs
proceeds to aSt#ghéfor VHEE €1k Ca N@ahbRTa PAPIRY | @ | &r§ Bhg) TEEe FRONGK, Of
assignment of the zones Z0 to Z5 and

a temperature zone L is assigned to a zone for setting a

cooling operation, and the other zones are assigned to a
supervising zone which is a zone fbr detecting a room
temperature at predetermihed time intervals. 1In this prior
art, any one of these tgmperature zones is determined to be
the most suitable one Sy a room temperature and an outdoor
. temperature, and a desired operation mode is automatically
selected on the basis of a result of the determination.

Japanesé Patent Publication No. 63-306344/1988
(unexamined) shows a device for determining any one of the
four seasons by using room temperature and date
information. Decision of a season is normally made on the
basis of date information, and during a transitional period
(that is, a period having unstable conditions corresponding
to a plurality of seasons in which temperature conditions
are not stable), the decision of season is made by
measuring the maximum and minimum temperatures of the day.

European Patent Publication No. 0191481 disloses a
system for detérmininq the optimum lead time for start-up
of the temperature control system in a periodically
occupied building. The determination is made on the basis
of inside and outside temperatures.

A similar basis for the selection of heating,” cooling
and dehumidification operations is disclosed in Japanese
Patent Publication No. 6449835.

However, in any of éhe prior arts described above, it
is difficult to achieve accurate selection during an

intermediate period, such as spring and autumn, if



the manner of date setting are not

limted to the exanpl es expl ai ned above.

For exanple, one year may be divided into six periods or seasons such as

winter, - 14 - 15 spring, a rainy season, sumrer, autum and early
winter, and the assignment of the zones Z0 to Z5 }he‘“a]tered for
season so that it is possible to obtain tengs £, —oPYy MU
for each individual season. Al though in the present dat e
used for setting an operation node is dal cul at ed 2N e

m croprocessor 20 of the roomunit, date infornatkes-—pay HE dl-cul-affed

and stored in tRECHIHNEEO EhBt present invention there

operation-mode setting apparatus for an air conditioner, said
apparatus setting one of a number of operation modes including
a cooling mbde, a heating mode and a dehumidifying mode, and
comprising:

a zone determining wmeans for determining a plurality of
temperature zones from a plurality of room temperature set values
and a plurality of outdoor temperature set values, and

a first assignment means for assigning each temperature zone
as a zone.fof setting a cooling mode, a zone for setting a
heating mode, a zone for setting a dehumidifying mode and another
zone, the apparatus being characterised by

~a second assignment means for assigning, on the basis of a
date information, the afo;esaid other zone as a zone for setting
one of a cooling mode, a heating mode and a dehgmidifying mode,

whereby a desired operation modé is automatically set on the

basis of the room temperature, the outdoor temperature, and the

date.

There is also provided an operation-mode setting apparatus
for executing automatic selection of. the operation setting of an
air conditioner for carrying out a cooling operation, a heating
operati§n and a dehumidifying operation, comprising:

a zone deﬁermininq means for determining a plurality of
temperature zones from a plurality of room temperature set values
and a plurality of outdoor temperature set values, and

a first Assighment means for assigning each temperature zone

as a zone for setting a cooling operation, a zone for setting a

each



coritroller so that the date information is transmtted to the roomunit.
.The date information may al so be visually displ S renote
controller. As described above, in the operatio e of the

mémsmmmf&%\"

air conditioner according to the present invgntion @. t yl| of
tenperature zones are set by-using a plurality fl.r;foa!’n Lenperdeur, set
values and a plurality of outdoor tsgnperature== By

det er mi ni Rﬂa‘éﬁihgh bBEPSE RONT Cag@NEa SRS PUYIR I O chlae %(Hp%%'atuéooﬁlemg
t enper at ure out door tenperature, a cooling operation,

heati ng chpeaetepihsedabyl a dehum di fying operation are selecti veI y set
according to the determnation. In addition, the tenperature zones are
arranged so thatSFﬁ@“@p@$%&9@ﬂ#0ﬁuﬂ§§n§h§ﬁgedMW%®l%9cﬁh%a%QPqﬁﬁﬂﬂd atbexn
Cr:g)é)es me\%cﬁ%reglln lg)éa uralggg ng% d?‘il eec{ ezct;[r{evse osnettgmen%aosflst %ef %%%ﬁ%glron
temperature and assigning each of the divided zones, on the basis
of a date information, as a zone for setting one of a cooling
operaéion, a heating operation and a dehumidifying operation,
whereby a desired operation is automatically sét on the
basis of the room temperature, the outdoor temperature, and the

date.

The operation-mode setting apparatus in the present
invention as described above changes operation modes of part of

the temperature zones on the basis of the date of a calender.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a diagram of an electric circuit of an air
.qpnditioner embodying the present invention,

Fig. 2 is a diagram shbwing essential operational steps of
the air conditioner showﬁ in.Fig. i,

Fig. 3 is an explanatory diagram showing temperature zones
based on room temperature énd outdoor temperatures, |

and



on the tenperature zones can be nodified in accordance 16 with a date so
,that the cooling operation or the heating operation can be

preferentially selected. I t is, therefore, possible to autonmatically

change tenperature zones in accordance with the ' i a user

so that the heating operation and the cooling ofeREPHOAEMENTSEEET
preferentially selected in spring and in autum,jres tFngmm;Nx:rdlngly

it is possible to provide an arrangeneht capable &Rteged t-i-ng--anopt jmum
operation node throughout a year.

air conditioner is initially started with the automatic
selection of the operation mode being set by a switch or
the like; when the operation of the air conditioner is
started after the air conditioner is continuously placed
in its inoperative state for two hours or more (i.e.,
when changing.of the operation mode must be performed);
and when the mode setting of the air conditioner changes
from a manual operation mode to an automatic operation
mode if the air conditioner 1is operated under remote
control (HA input).

In Step 85, a frequency value to be transmitted to
the outdoor  unit is calculated from a room temperature
and a desired temperature. In Step 86, If it is
determined that any abnormality has occurred in the air
cbnditioner, a required processing is executed. In Step
S7, setting of the room unit is performed, that is, the
rotating speed of the fan motor 26 and the rotating angle
of the flap-driving motor 27 are determined.

In Step S8, data are transmitted to the outdoor
unit, such as operation mode data for controlling the
on/off operation of the four-way valve 17 (i.e., data
indicative of any of the cooling operation, thé heating
operating and the dehumidifying operation), and fréquency

data for a pseudo-sine wave to be supplied to the

compressor 8.



17 "CLAI M5 1. An operation-node setting apparatus for an air conditioner,
.said apparatus setting one of a number of operation npdes including a

cool ing node, a heating node and a dehum di fyi ng node, and conpr|5|ng a
zone determ ning neans for determning a pIuraIit"—_"“‘““j?“ ZHNnes
froma plurality of roomtenperature set val ues (|[[RE TR ?*’"%Nii"%qﬂm ality
of outdoor tenperature set val ues, and first ag
assi gni ng each tenperature zone as a zbﬁe for set )
zone for setting a heating node, a zone for setting a
and another zone, ghe @RParat Ueh R4 NGnehar adniid ity goﬁggoqg@signment
means for assigning, on the basis of a date information, the aforesaid

ot her zone asdatepmiéning tleétoperation mode in Step S4, a plurality of

room-temperature set values TRl and TR2 and a plurality of
outdoor-temperature set values are used to set a plurality
of temperature zones. The temperature_zones are set in a
virtual space of a computer program in accordance with a
zone setting program (a zone determining means) of the
microprocessor 20. The temperature zones are determined as
a zone C (a zone for setting a cooling operation), a zone
H (a zone for setting a heating operation) and another zone
which is divided into zones 20 to 25 in the virtual space
in accordance with a 2zone assignment program (a first
assignment means). The zones 20 to 25 are reassigned to
any one of.the zones including a zone for setting the
cooling operation, a zone for setting a heating operation,
and a zone for setting an operation which provides a
dehumidifying effect (such as dehumidifying operation
utilizing a reheating device or a drying operation
utilizing a reheating device or a drying operation which
carries out simple dehumidification by intermittently
driving an indoor fan) in accordance with a zone assignment
program (a second assignment means) which runs on the basis
of a date (data indicative of a wmonth and’ a day
cunulatively calculated by and stored in the microprocessor

20). For example, (1) if the date



one of a cooling node, a heating node and a dehum di fyi ng node, whereby a

~desired operation node is automatically set on the basis of the room

“tenperature, the outdoor tenperature, and the date. An oper ati on- node
setting apparatus for executing automatic sel ection

__Fe,_r&g__t 1 On
setting of an air conditioner for carrying out a coo ﬁfdﬂa? Y O ERT I
heating operation and a dehum di fying operation, rr{

determ ning neans for determining a plifrality of te Z.LL[EL‘D ?@ﬁe&%fo

pl uralltye%%*_@_gr)mterrperature set values (TR, TR2) and a pluralTty-or—
out door t ure set values, and a first assignnent neans for assigning

ea;:{l. t enpef at urgn zPeRation-hobe f&ttrf hpparatesatdm@ropératomditioneane for
setting a

said apparatus setting one of a number of operation modes

including a cooling mode, a heating mode and a dehumidifying
mode, and comprising:

a zone determining means for determining a plurality of
tempefature zones from a plurality of room temperature set values
(TR1,TR2) and a plurality of outdoor temperature set values, and

a first aséiqnment means for assigning each temperature zone
as a zone for settihé a cooling mode, a zone for setting a
heating mode, a zone for setting a dehumidifying mode and another
zone, the apparatus being characterised by

a second assignment means for assigning, on the basis of a
date information, the aforesaid other zone as a zone for setting
one of a cooling mode, a heating mode and a dehumidifying mode,

whereby a desired operation mode is automatically set on the

basis of the room temperature, the outdoor temperature, and the

date.

2. An operation-mode setting apparatus for executing automatic

selection of the operation setting of an air conditioner for
carrying out a cooling operation, a heating operation and a
‘dehumidifying operation, comprising: |
a zone determining means for determining a plurality of
temperature zones from a plurality of room temperature set values
(TR1,TR2) and a plurality of outdoor temperature set values, and
a first assignment means for assigning each temperature zone

as a zone for setting a cooling operation, a zone for setting a

-



18 heating operation and another zone, the
characterised by a second assi gnnent neans for di hERbgAEE
zone into a plurality of divided zones on the basijs_of ou

and assigning each of the divided zones, on the b s?@ﬁﬁfyﬂndate
information, as a zone for setting one of a cooling operation, I ng
operation and a dehum di fying operationg whereby a desired operation is

automatically set on the basis of the roomtenperature, the outdoor |,
tenperatLH(?eﬁﬁﬁ@gth@pﬁgﬁé}on and another 2zone, the apparatus being

characterised by

a second assignment means for dividing the aforesaid other
zone into a plurality of divided zones on the basis of outdoor
temperature and assigning each of the divided zones, on the basis
of a date information, as a zone for setting one of a cooling
operation, a heating operation and a dehumidifying operation,

whereby a desired operation is automatically set on the

basis of tpe room temperature, the outdoor temperature, and the

date.

IO
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19
DEVICE FOR SETTING OPERATION MODE OF AIR CONDITIONER

ABSTRACT

The invention provides automatic setting of an
operation mode during an intermediate season so that the
operation mode can match the actual sensation of a user..
A plﬁrality of temperature. zones Are set by using a
plurality of room—température set values and a plurality
of outside-temperature set values, and operation modes
are selectively set according to which tempergture zone
corresponds to an ;ctual room Eemperature and outside
temperature. In addition, the temperature zones are
arranged in which an opefation mode to be selectively set

change with a date (a month and a day).

Fig . 1



