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OPERATION MODE SETTING APPARATUS FOR AIR CONDITIONER

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. However, none of the 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 (unexamined), in which a plurality of temperatufe

'zbnes A to L are set by using a plurality of room-

temperature set values and a plurality of outdoor-

temperature set values freely and, for example,
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temnerature zone A is assigned to a zone for setting a
heating operation, temperatures K, G and H are assigned
to a zone lfor setting a dehumidifying (or drying)
operation, a temperature zone L ia assigned to a zone for
setting a cooling operation, and 'the other zones are
a551gned to a supervising 2zone which is a zone for
detecting a room temperature at predetermined 'time
intervals. In this prior art, any one of these
temperature zones is determined to be the most suitable
one by a room temperature and an outdoor temperature, and
a deSired operation mode ‘is automatically selected on the
.basis of the result of the determination.

.Japanese Patent Publication No. 63-306344/1988
(nnexamined) shows a device for determining any one of
: the.feur seasons by using room temperature and date
information. 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
deCiSion of season is made by measuring 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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automatic Selection is executed from among the cooling
operation, heating operatidn.and'dehumidifying operation.

.When a plurality oﬁ témperature zones are set aﬁd
automatic selection of an operation is executed, there is
a problem that the temperature seﬁsaﬁion (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’ épring 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 deéisionl does nbt always
correspond 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.
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According to the present invention, therg is
pfovided an operation-mode setting apparatus 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

Sheet Has Been Reilaced

Hllll\l lllI\\ \\\I Il



THIS SHEET HAS BEEN
-5- . REPLACED

plurality of outdoo:-temperature set values, a first zone
assignment part for assigning each zone to a zone for
setting a cooling operation, a zone for-setting a heating
operation and other zone, and a second 2zone assignment
partl for dividing the aforeéaid other zone into a
plurélity of zones on the basis of outdoor temperatures,
and assigning, on the basis of a date inforﬁation, each
of divided plura;ity Qf zones to a zone for setting any
one of a~céoling 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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Fié. 4 is a diagram showing an operation for

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 vdltage 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 pseudo-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
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an A/D (analog/digital) input port of a. microprocessor
11. The microprocessor 11 corrects the frequency of the
pseudo-sine wave to be-supplied.to the _compressor 8 so
that the current dJetected by the cu;rent detection
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 the  case of the current
detection described obové, corrects the frequency of the
pseﬁdo-sine wave to be supplied to the compressor 8 so
that the temperature does not exceed a 'predetermined
temperature. o o | |

An interface 13 serves to establish communication of
data between.the microprocessor 11 of the outdoor unit
"and a microprocessor 20 of the room unit; The room unit
transmits signals such as an operation signal indicative
of a cooling operation, a heating operation or | a
dehumidifying.operation‘and a signél which serves to
aetermine tho~frequenoy of the three-phase pseudo-sine
wove 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 temoeratu:e detected by an
outdoor-temperature sensor 19.and data indicative of the

occurrence of abnormality.
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A signal amplifying circuit 14 electrically
amplifies an on/off signal outputted from the
microprocessor 11 up to a magnitude which permits driving
of the swifching 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
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off signal transfer so that no signal is transmitted to
the outdoor unit.

A room-temperature sensbr 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
.fréquency'signél 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
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the fan motor 26 and the rotating. angle of the flap
driving motor 27. A clock and a calendar are
incorporated into the microprocessor 20 as an internal
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
wiréless remote ccntréller is received, the received
wireless signal is inputted into the microprocessor 20.-

In Step S3, it is determined whether setting (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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air conditioner 1s 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 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 air conditioner is operated under remote
control (HA inputi..

In Step S5, a frequency value to be transmitted to
the outddoor unit is calculated from a xroom temperature
and a de51red temperature. In Step S6, 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 transmitted 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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In Fig. 3 which.shows tempefature zones used in
determining the operation mode in.Step S4, a plurality of
room-temperature set Galues TR1 and TR2 and .a plurality
of outdoor-temperature set values are used tS 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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stored iq the microprocessor 20 falls in the months from
May to October, the zones Z0 to 25 are selected as zones
for 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
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sensor 19 of the outdoor unit. The = outdoor temperature
is transmitted as data from the microprocessor 11 to the
microprocessor 20. 1In Steps S42 to S44, it is determined

which temperature =zone corresponds to the room

temperature and the outdoor temperature. If it is

determined that the 2zone C corresponds to the room

temperature'and the outdoor temperature, the process

proceeds to Step 848, whgre the cooling operatidn is set.
If it is determined that the zone H corresponds to both

the 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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spring, a rainy season, summer, autumn and early winter,
and the assignment of the zones Z0 to 25 may be altered
. 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 room 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:
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with a date so that the cooling operaﬁion or the heating
operation can be preferentially selected. It is,
therefore, possible to automatically change temperature
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.-_Accqrdingly, it is possible to provide an
arrangement capable of setting an optimum Qperation mode

throughout a year.
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What is claimed is:

1. An operation-mode setting apparatus for an air
conditioner wherein said apparatus sets one of ope:etion
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
end other zone, and |

~a second zone assignment part for assigning, on the
basis of a date information, the aforesaid otﬁer 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 ceoling operation, a

heating .opefation' and a dehumidifying operation,
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comprising:

a zone setting paft for setting a plurality of
temperature zoﬁes from a plurality' of room temperature
set values and a plurality of outdoor temperature set
values,

é 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 a551gnment part for leldlng the
aforesald other zone into a plurality of zones on the
basis of outdoor temperatures 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 dehuﬁidifying operation,

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

temperature.
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