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"I NVENTI ON The present i nvention rel ates o a co ﬂbtp R
condi tioner, -and nore particularly to a ontrolEEb ,n
g

whi ch has a cooling node for effecting a coolin e
nmbde for effecting a heating operation and whi ch automne

. ~operation node of an air conditioner so that roomtenpats )€, _
~ predeterm ned set value. DESCRI PTI ON OF THE RELATED ART"HN-w=§: 1w g7 on
whi ch the present invention is based, there exists Japan¥ge:
‘Application Laid-Open No. 63- 217159. This technique discl.s ¢
conpares the tenperature of a roomto be air-conditioned (i. room
tenperature) and a predet @NARULERFQR AIR HONDI THONEReach other and
effects on-off control of an air conditioner so that the roomtenperature
beconmes the predeterm ned set tenperature. Further, a tenperature region

' ncluding 4 {KkGROUND OF THE INVENTION

FIELD OF THE INVENTION |

The present invention relates to a controller for an
air conditioner, and more particularly to a controller for
an air conditioner, which has a cooling mode for effecting a
cooling operation and a heating mode for effecting a heating
operation and which automatically chaﬁges an operation mode
of an air eonditioner so that room temperature becomes a

predetermined set value.

DESCRIPTION OF THE RELATED ART
As a prior art on which the present invention is based,
there exists Japanese Patent Applieation Laid-Open No. 63-
2171598. This technique disclosed therein compares the
temperature of a room to be air—cenditioned (i.e., room
temperature) and a predetermined set temperature with each
other and effects on-off control of an air conditioner so
that the room'temperature becemes fhe predetermined set
temperature.- Further, a temperature region including the
set temperature in the center thereof is previously
determined as an observing region. When an operation mode.
I'is a heating mode and the period of t%me in which the room

temperature resides in a first region which exceeds an upper



set tenperature in the center thereof is previously determ ned as an
observing regi on. When an operation node.is a heating node and the period
of time in which the roomtenperature rézides in a first region which '
gxceeds an upper limt of the observing region is greater than or equal
%0 a predeterm ned val ue, the operation node is changed froma heati ng node
to a cooling node. When the operation node is the cooling node and the
period of time in which the roomtenperature resides in a second region
Which is less than a lower linit of the observing region is greater than or
equal to the predeterm ned val ue, the operation node is changed fromthe
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heating mode to a cooling mode. When the operation mode is
the cooling mode and the period of time in which the room
temberature resides in a second region which 1s less thaé a
lower limit of the observing region is greater than or equal
to the predetermined v;lue, the operation mode is changed
from the cooling mode to the heating mode. With this
technique, when load within the room to be air-conditioned
temporarily varies, for example, when a door opens and
closes, or when the number of indoor users increases or
decreases, the operation mode is adapted to not change
within the predetermined observing region so as to not
unnecessarily change in accordance with variations in the
temperature within the room.
| However, in the above—describe& prior art, the
operation mode is to be changed without considering a
tendency of temperature variation when the period of time in
which the room temperature resides within the first région
is longer than or equal to the predetermined value.
Accordingly, even if, during opefation in the heating mode,
the room temperature near the upper limit of the observing
region has a tehdency to fall, the operation mode 1is changed

to the cooling mode. For this reason, even when it is

predicted thatfthe r§omztempefature will become a value



Wkt hin the predeterm ned observing region so as to not unnecessarily change
I n accordance with variations in the tenperature within the room However,
in the above-described prior art, the oggration node is to be changed

wi f hout considering a tendency of tenperature variation when the period of
tTme in which the roomtenperature resides within the first regionis

| onger than or equal to the predeterm ned val ue. Accordingly, even if,
during operation in the heating node, the roomtenperature near the upper
limt of the observing region has,a tendency to fall, the operation node is
changed to the cooling node. For this reason, even when it is predicted
that the rogn1tenperature wi |l becone a val ue wi thin the observing

regi on wi t HoGP18n&RGi RESER¥iBgeraeion WhlRouthehapetngi bie nepleratiemanged
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actuated, so that the room temperature is forcibly
controlled to be the set value. Accordingly, there was a
drawback in that the air-conditioning cannot be controlled
'so that the users feel comfortable.

Further, when the period of time in which the room
temperature resi&es within the second region is longer than
or equal to the predetermined time, i.e., even when, during
operation in the cooling mode, the room temperature near the
lower limit of the observing reéegion has a tendency to rise
and it is predicted that the.room temperature will become a
value within the observing region, the operation mode is

changed to the heating mode., Accordingly, there also

existed the drawback as described above.

SUMMARY OF THE INVEﬁTION

The present invention has been achieved in order to
solve the above-described drawback and an object of the
present invention is to provide a conyroller for an air
conditioner, which makes it possibie to controi the air-
condit;oning so that the users feel comfortable, by not
changing an operation mode in a state in which it is
predicted that room temperature will become a value within

an observing region. .



controlled to berthe set value. Accordingly, there was a drawback in that
the air-conditioning cannot be controllgf so that the users feel
confortable. Further, when the period offtine in which the roomtenperature
resides within the second region is |onger than or equal to the
predeterm ned tinme, i.e., even when, during operation in the cooling node,
the roomtenperature near the lower limt of the observing region has a
tendency to rise and it is predicted that the roomtenperature will becone
a value within the observing regipn, the operation node is changed to the
heating node... Accordingly, there also existed the drawback as described
above. SUMVARY COF THE | NVENTI ON The present invention has been achieved in
order to sol ve EReoxB6VetaesehipEg Hﬁamb%%KeE@ﬁFQﬁﬂQﬁﬂeﬂhj%ﬁtthElpresent

invention is to provide a controller for apn air conditjioner, which makes it
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a detecting means for detecting temperature of a room to be
airconditioned, the room béing heated or cooled so that the
temperature becomes a desired temperature, comprising:
predicting means for predicting a temperature tendency of
the room; time measuring means'for méasuring a first period
of time an& a second period of time; control means for
controlling a heating mode for heating thg room and a
cooling mode for cooling the room such that the temperature
becomes the desired temperature; first changing means which,
in a case where, in the heatihg mode, the room temperature
is within a first region which exceeds an upper limit of an
observing region 1nc1uding the desired temperature when the
first period of time has elapsed, changes said heating mode
to the cooling mode if the température tendency is rising;.
and second changing means which, in a case where, in the
cooling mode, the room temperature is within a second region
which is less than a lower limit of the observing region
including the desired temperature when the second period of
time has elapsed, changes the cooling mode to the hegting
mode if the temperature tendency is falling.

Further, 1in accordance with a second aspect of the

present invention, there is~pfovided a controller for an air



predicted that roomtenperature will beconme a value wthin an observing
regi on. 4 In order to achieve the abosf-described obj ect, in accordance
with a first aspect of the present inven¥ion, there is provided a
controller for an air conditioner having a detecting neans for detecting
tenperature of a roomto be airconditioned, the roombeing heated or cool ed
so that the tenperature becones a desired tenperature, conprising:
predicting means for predicting a tenperature tendency of the room tine
measuring neans for neasuring a first period of tinme and a second period of
time; control means for controlling a heating node for heating the room and
a cooling node for cooling the roomsuch that the tenperature becones the
desired tegpaddtionerf hastinghgngetgctdthgsmepnsnhforndgteatinghere, in the
heati ng node, the room tenperature . '

temperature of a room to be airconditioned, the room being

heated or cooled so that the temperature becomes a desired

temperature, comprising: predicting means for predicting a

temperature teﬁdenéy of the room; time measuring means for

measuring, as a first period of time, an elapsed time after

heating of the room is stopped, and measuring, as a second

period of time, an elapsed time after cooling of the room is

stopped; control means for controlling a heating mode for

heating the room and a cooling mode for cooling the room

such that the temperature becomes the desired temperature;

first changing means which, in a case where, in the heating

mode, the room temperature is within a first region which

exceeds an upper limit of an obserVing region including the

desired temperature when the first period of time has

elapsed, changes the heating mode to the cooling mode if the

temperature tendency is rising; and second changing means

which, in a case where, in the cooling mode, the room

temperature is within a second region which is less than a

lower limit of the observing region including the desired

temperature when the second period of time has elapsed,

changes the cooling mode to the heating mode if the

temperature tendency is faliing.

In accordance with a third aspect of the present

_ 1nvention,'tpefé'is provided a controller for an air



is within a.first region which exceeds an upper limt of an observing
region including the desired tenperatuki when the first period of tine has
el apsed, changes said heating node to e cooling node if the tenperature
fendency is rising; and second changi ng neans which, in a case where, in
“the cooling node, the roomtenperature is within a second region which is
|l ess than a lower |imt of the observing region including the desired
denperature when the second period of time has el apsed, changes the cooling
nmode to the heating node if the fenperature tendency is falling. Further,
I n accordance with a second aspect of the present invention, there is
provided a controller for an air condi ti oner having a detecting neans
for detect¢ordithorenthaeing a deymntineghmeainsc fiodi diedeedinghe room bei ng
heated or cooled so that the tenperature becones a desired tenperature,
conpri si ngt SRR LT f P henzoe® it hegiadiricegdd tioned, the room being

heated or cooled so that said temperature becomes a desired
temperature, comprising: predicting means for predicting a
temperature tendency of the room; time measuring means for
measuring, as a first period of time, an elapsed time after
heating of the room is stopped and the room temperature
became a value within a first region which.exceeds an upper
limit of an observing region including the desired
temperature, and measuring, as a_second period of time, an
elapsed time after cooling of the room is stopped and the
room temperature became a value within a second region'which-
is less fhan a lower limit of the observing region; control
means for controlling a heating mode for heating the room
and a cooling mode for cooling the room such that the
temperature becomes the desired temperature; first changing
means which, in a case where, in the heating mode, the room
temperature is within the first region which exceeds the
upper limit of the 6bserving region including the desired
temperature when the first'periOd of Fime has elapsed,
changes said heating mode to said cooling mode if said
temperature tendency is rising; and second changing means
Which, in.a case where, in the cooling mode, the room
temperature is within the second region which is less than

the lower iimitlof the obser#ing region including the



t.enperature tendency of the room tine neasuring neans for neasuring, as a
first period of time, an elapsed time after heating of the roomis stopped,
and nmeasuring, as a second period of time, an el apsed tine after cooling of
t'he roomis stopped; control means for controlling a heating node for
heating the roomand a cooling node for cooling the roomsuch that the
tenperature becones the desired tenperature; first changi ng nmeans which, in
a case where, in the heating node, the roomtenperature is within a first
regi on which exceeds an upper linmt of an observing region including the

- desired tenperature when the first period of tine has el apsed, changes the
heating node to the cooling node if the tenperature tendency is rising; and
second chaﬁ@ﬁﬁ@eﬁeéﬁgpﬁﬁ?EHrelWhQHCEB% speerd perior %%d¢¥ﬁblﬁﬁﬂe the room

tenperature_is mnthl a second regjion which is less thapn a r. I|n1t of
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According to the first aspect of the present invention,
the detecting means detects room temperature, the predicting
means predicts the temperature tendency of the room, and the
time measuring means measures the first period of time and
the second period of tihe. Thé temperature tendency of the
room can be predicted from the rate of change in the room
temperature, the rate of change of the room-temperature
average value, the average value of the rate of change in
the room temperature, or the like. Namely, i1f these values
are negative numbers and are less than or equal to a
predetermined value, it can.be determined that the room
temperature has a tendency to fall. If these values are
positive numbers and are greater than or equal to a
predetermined value, it can be determined that the room
temperature has a tendency tb rise. Further, it may be
possible to use, as the temperature tendency of the room,:
the predicted value which is obtained:by predicting the room
temperature after a predetermined period of time from the-
point in the present time, on the basis of the present-time
room temperature and the rate of change in the past-time
room temperature.

The control means qéntrols the cooling or heating



I.n accordance -w-th a third aspect of the present invention, there is
provided a controller for an air 6 cenditioner having a detecting neans
for detecting tenperature of a roomto ai rcondi ti oned, the room being
‘heated or cool ed so that said tenperature becomes a deS|red t enper at ur e,
conprising: predicting neans for predicting a tenperature tendency of the
room time neasuring means for nmeasuring, as a first period of tine, an

gl apsed tine after heating of the roomis stopped and the roomtenperature
became a value within a first regjon which exceeds an upper linit of an
observing region including the desired tenperature, and nmeasuring, as a

second period of time, an elapsed tine after cooling of the roomis stopped
and t he ro@ﬁﬁﬁéﬁﬁépapﬁréhﬁeééﬁecangéFé@nﬁFtﬁ$ﬁ Bhe ctbPR PEgHRA which is
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conditioner, in accordance with the operation mode such that
the room_temperature becomes a predetermined set or desired
temperature. 1In the case where, in the heating mode, the
room temperature is within the first region which exceeds
the upper limit of the observing region including the
desired temperature after the first period of time has
'elapsed, the firet-changing means maintains the heating mode
if the room temperature has a tendency to fall, and changes
the heating mode to the cooling mode\if the room temperature
does not have a tendency to fall. Thus, the heating mode is
maintained when the room temperature has a tendency to fall.
This means that the operation mode is not changed in a state
where it is predicted that the room temperature will become
a value within the observing region although the operation
mode is not changed. Thus, unnecessary changing of the
operation mode is prevented.

Further, in the case where, in the cooling mode, the
room temperature is.within the second'region which is less
than the lower limit of the observing region after the
second period of time has elapsed, the second changing means
maintains the cooling mode if the room temperature has a
tendency to rise, and changes the cooling mode to the

heating mode if the room temperature does not have a



means for controlling a heating node for heating the roomand a cooling
node for cooling the room such that thesienperature becones the desired
tenmperature; first changi ng nmeans which¥ in a case where, in the heating
node, the roomtenperature is within the first region which exceeds the
upper limt of the observing region including the desired tenperature when
the first period of tinme has el apsed, changes said heating node to said
cooling node if said tenperature tendency is rising; and second changing
means which, in a case where, in fhe cooling node, the roomtenperature is
within the second region which is less than the lower limt of the
observing region including the desired tenperature when the second
period of theRdeaney dloapdse . ci¥diges thige opsspthgnnBadet St BA1IAEALNAYG node i f
the tenperature tendency is faIIin%. According to the first aspect of the
_ present in@gﬁpigﬁpn the room temperature has a tendency to rise,

unnecessary changing of the operation mode 1is prevented.

It suffices that the observing region is defined in

such a manner as to include the predetérmined set or desired

temperature. However, it is preferable that the observing

region is defined so as to include the predetermined set

temperature in the center thereof,'since the upper and lower

limits of the observing regidn are symmetrical to each other

with respect to the set temperature, and temperature ranges

between the upper limit of the'observing region and the set

temperature and between the lower limit of the observing

region and the set temperature are equal.

Further, as in the secqnd aspect of the present

invention, by using the time measuring means, the elapsed

time after the heating operation is stopped may be measured

as the first period of time, and the elapsed time after the

cooling operation is stopped may be measured as the second

period of time. Moreover, as in the third aspect of the

present invention, by using the time measuring means, the

elapsed time after the heating operation is stopped and the

room tgmperature has become a value within the first region

may be measured as the first period of time, and the elapsed

time after the cooling operation is stopped and the room

temperature has become a value within the second region may



the detecting nmeans detects roomtenperature, the predicting neans predicts
the tenperature tendency of the roomliyyithe ti me nmeasuring neans neasures
the first period of time and the seco period of time. The tenperature

t endency of the roomcan be predicted fromthe rate of change in the room
tenperature, the rate of change of the roomtenperature average val ue, the
average value of the rate of change in the roomtenperature, or the |ike.
Narmely, if these values are negative nunbers and are |less than or equal to
a predeterm ned value, it can be determ ned that the roomtenperature has a
tendency to fall. If these values are positive nunbers and are greater than
or equal to a predetermned value, it can be determ ned that the room

t enper at ur dhdReasungdtiarythe sqeand periedr ofi timay bédtpsbBenbflebeo use, as
the tenperature tendency of the room_the predicted val ue which is _obtained
by predi ctiiRfeheEhdorttefidish wed i9d of 31ipecaBfethfn88CcpBei BArbpdt Phe

fromthe paint in the present tine, on the basis of the present-tine room
t enper at ur &3y "Earyeq’reatqe" d‘faycﬁtﬂ%g% F ‘past-tine

The above and other objects, features and advantages of
the present invention will become apparent from the
following description and the appended claims, taken in
conjunctioﬁ with the accompénying drawings in which
preferred embodiments of the present inventibn are shown by

way of illustrative example.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described with reference to
the accompanying drawings wherein:

Fig. 1 is a block diagram of a controller according to
an embodiment of the present invention; |

| Fig. 2 is a refrigerant circuit diagram of an air

conditioner in which the controller shown in Fig. 1 is used;

Fig. 3 includes Figs. 3A and 3B, and is a flow chart
illustrating a control routine of the controller shown in
Fig. 1; .

Fig. 4 is a flow chart illustrating details of step 120
in Fig. 1; _' |

Fig. 5 is a flow chart i1llustrating details of step i40
in Filg. 1; aﬁd

Fig. 6 1s an explanatory dlagram illustrating a



r-oom tenperature. The control neans controls the cooling or heating
operation of the air conditioner and tiﬁ%stop of the operation thereof, or

t he operating ability of the air condi

ner, in accordance with the

operation node such that the roomtenperature becones a predeterm ned set

Oor desired tenperature. In the case where, in the heating node, the room
tenperature is within the first regi on which exceeds the upper Iimt of the
observing region including the desired tenperature after the first period
of time has el apsed, the first changi ng nmeans nmai ntains the heating node if
the roomtenperature has a tendency to fall, and changes the heating node
to the coolina node if the roomtenperature does not have a tendency to

fall. ThusE ngdeatd ngo ghanging praratdonneausnd PHokhe cPPREEPLERr has a
tendency to, fall. ngs nqans that the operation node is not changed in a
shown in Fig. 1. .

state

DESCRIPTION OF THE PRE?ERRED EMBODIMENTS

Referring now to the accompanying drawings, a

description will be given of an embodiment of the present

invention. Fig. 2 is a refrigerant circuit of an air

conditioner controlled by a controller according to the

embodiment of the present invention. In Fig. 2, numeral 1

is a compressor, numeral 2 1s a four-way valve, numeral 3 is

an outdoor-side heat exchanger}_numeral 4 is a capillary

tube, numeral 5 is an indoor-side heat exchanger, and

numeral 6 is an accumulator. These components are

sequentially connected in circular by a refrigerant piping

arrangement to form a refrigerating cycle. According to the

air conditioner, when the four-way valve 2 is in a state

indicated by a solid liné in Fig. 2, a refrigerant

diséharged from the compressor 1 flows as indicated by a

solid-line arrow and the refrigerant is condensed at the

outdoor-side heat exchanger 3. The condensed refrigerant

evaporates at the indoor-side heat exchanger 5, to effect

air—copling of the interior of a room. Further, when the

four-way valve 2 is in a state indicated by a broken line in

Fig. 2, the refrigerant discharged from the compressor 1

flows as indicated by a broken-line arrow and the



where it is predicted that the roomtenperature will becone a value wthin,
t he observing region although the operation node is not changed. Thus,
unnecessary changing of the operation e is prevented. Further, in the
.case where, in the cooling node, the roomtenperature is within the second
region which is less than the lower lint of the observing region after the
second period of tinme has el apsed, the second changi ng neans nai ntains the
cooling node if the roomtenperature has a tendency to rise, and changes
the cooling node to the heating qnde if the roomtenperature does not have
a tendency to rise. Since the operation node is maintained even when the
roomtenperature has a tendency to rise, unnecessary changing of the
operation eedeigsrpnévést edndéhssdf &t ctlse t iradodhes iales dreath@xodgingen s
defined in such a manner as to include the predeterm ned set or desired
5. The condensed refrigerant evaporates at the outdoor-side
heat exchanger 3.and thus, air-heating of the interior of a
room is effected.
Numerals 7 and 8 are an outdoor-side air blower and an
indoor-side air blower, respectively, which are used to send
air to the outdoor-side heat exchanger 3 and the indoor-side
heat exchanger 5.
Fig. 1 shows a main portion of a controller which
controls the air conditioner shown in Fig. 2. In Fig. 1,
numeral 9 is a push switch, which outputs a signal for
changing the operation of the air conditioner between start
and stop each time the switch is pushed. Numeral 10 is a
changing switch which is used to change an operation mode of
the air conditioner, such as a cooling mode C, a heating
mode H, a cooling/heating automatically-changing mode C/H
and a blowing mode F. A Gray-code switch is used as the
chaqging switch 10. Numeral 11 is a room-temperature
setting device which is used to set a predetermined set
temperature. The room-temperature setting device 11 is
formed of Gray-code switches, whose codes correspond to the
set temperatures from 18°C to 28°C, respectively.
Numeral 12 is a micro processor (microcomputer), for

which, for example, TMS2600 manufactured by TI Company, can

be used. The microcomputer 12 stores a program on the basis



‘tenperature. However, it is preferable that the observing region is defined
so as to include the predeterm ned set , tenperature in the center thereof,
since the upper and lower limts of thl bserving region are symmetrical to
each other wwth respect to the set tenperature, and tenperature ranges

bet ween the upper Iimt of the observing region and the set tenperature and
between the lower limt of the observing region and the set tenperature are
equal . Further, as in the secqnd aspect of the present invention, by using
the time measuring neans, the elapsed tinme after the heating operation is
stopped may be neasured as the first period of time, and the el apsed tine
after the cooling operation is stopped nag be nmeasured as the second period
of tine. Mofedveontysli yourtd nehidegcadpedt belovhe Pheseasreatbnei shatey
using the tinme measuring neans, the elapsed tinme after the_heating
operation 18 ¥FdsBedbgn& ksl SomtbensbraELiRe suLteRcbAeaRdEBRGer9PRNI n t he
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inputted to the microcomputer 12 by scanning signals at B
input ports K, Kp. Ky Kg, J1, Jg provided from output
ports Ry, Ry of the microcomputer 12 thrbugh the devices 9,
10 and 11, and are stored in corresponding specific
addresses.

Numeral 13 is a temperature sensor having an element of
which internal resistance value changes in accordance with
an ambient temperature. The temperature sensor 13 is
provided at a position where it can sense the temperature of
a room to be.aif-cpnditidned. Oﬁe end of the temperature
sensor 13 is connected to an input port Az (analog input
terminal) of the microcomputer 12 and the other end thereof
is connected to a constant-volfage power source Vgg. The
microcomputer 12 inputs electric current corresponding to
the temperature of the room to be air-conditioned, from the
input port Ag every cycle of the program. Subsequently, the
microcomputer 12 effects A/D (analog/digital) conversion for
data based on the current value, and étores the converted
data. .The microcomputer 12 iﬁputs this déta value a
Plurality of times (approximately twenty times) and stores
an average value of the inputted data values as the

temperature t of the room to be air-conditioned.



tenperature has becone a value within the second regi on may to be
neasured as the second period of tine. ui shoul d be noted that the first
period of tinme and the second period 01- ime may be or may not be equal .
The above and ot her objects, features and advantages of the present
I‘nvention will becone apparent fromthe foll ow ng description and the
appended cl ains, taken in conjunction with the acconpanying drawi ngs in
whi ch preferred enbodi nents of the present invention are shown by way of
I'llustrative exanple. BRI EF DESCRI PTI ON OF THE DRAW NGS The invention wl|
now be described with reference to the acconpanyi ng draw ngs wherein: Fig.
1 is a block diagramof a controller according to an enbodj nent of the
present inVBAFeafter, a temperature controlling operation is effected
' on the basis of this stored value.
Numerals 14 through 20 are light-emitting elements for
representing the room temperature, which are respectively
| provided at positions corresponding to graduations of 15°C,
17°C, 19°C, 21°C, 23°C, 25°C and 27°C. The light-emitting
element corresponding to the graduation of a value nearest
the room temperature t of the foom\to be air-conditioned is
turned on.
Numeral 21 is a lightFemitting element for representing
"prevention of cold air", which is turned on when the
temperature (coil temperature tg) of the indoor-side heat
exchanger 5 shown in Fig. 2 is lower than or equal to a
predetermined value during a heating operation. The coil
temperature tg is inputted from the temperature sensor 22 to
the microcomputer 12 via an input port A4 in the same method
as the method of inputting the temperature of the room to be
air-conditioned.
Numerals 23, 24 and 25 are light-emitting elements for
representing "cooling/heating automatically-changing mode",
"cooling mode" and "heating mode"”, respectively. These
light-emitting elements 23, 24 and 25 are provided near the
respective represented characters. Further, these light-

émitting elements 23, 24 and 25 are respectively turned on

in accordance with the operation mode set by the changing



Fi.g. 2 is arefrigerant circuit diagramof an air conditioner in which the

controller shown in Fig. 1 is used; Fig. 3 includes Figs. 3A and 3B, and is
a flowchart illustrating a control ro ﬁine of the controller shown in Fig.
1,"Fig. 4is aflowchart illustrating details of step 120 in Fig. 1; Fig.
5is aflowchart illustrating details of step 140 in Fig. 1; and Fig. 6 is
an explanatory diagramillustrating a 11 cool i ng/ heati ng changi ng

operation caused by the controller shown in Fig. 1. DESCRI PTION OF THE
PREFERRED EMBODI MENTS Referring now to the acconpanyi ng draw ngs, a
description will be given of an ehbodi nent of the present

switch 10. It should be noted that, when the_changing
switch 10 is set at "blowing mode"”, the light-emitting
element 24 for representing "cooling mode" is.turned on.

The above-described light-emitting elements 14 through
21, and 23 through 25 are connected to the output ports Ry
throﬁgh Rg and representing ports 0, through Og of the
microcomputer 12 and turned on by a dynamic lighting method.
It should be noted that numerals 26 through 29 are inverter
circuits.

Numerals 30 through 33 are relays, which control
energization for the éompressof 1, the_indoor-side air
blower 8, the outdoor-side air blower 7, and the four-way
valve 2, which are all shown in Fig. 2. One ends of these
relays 30 through 33 are respectively connected to output
ports Rg, Ry5, Rjg and Rg of the microcomputer 12 via
inverter circuits 34 through 37, and other ends thereof are
connected to a constant-voltage circuit of DC24[V].

- Numeral 38 is an oscillating circuit, which ié formed
frdm a crystal oscillator, resistance and capacitor and
provides a reference clock of the microcomputer 12 to input
ports 0CS1, 0CS2Z2.

Meanwhile, as ordinary power circuits can be used for
constant-voltage circuits which output the constant voltage
Vgs» DCZ4. Vagg and VRﬁF' é dééCription thereof 1is omitted.

Further, the above-described V,gg, Vppp are respectively an



invention. Fig. 2 is arefrigerant circuit of an air conditioner controlled
by a controller according to the enboﬁiﬂgnt of the present invention. In
Fig. 2, nuneral 1 is a conpressor 2 is a four-way val ve, nuneral 3
I's an outdoor-side heat exchanger, nuneral 4 is a capillary tube, nuneral 5
I"s an i ndoor-side heat exchanger, and nuneral 6 is an accunul ator. These
conponents- are sequentially connected in circular by a refrigerant piping
arrangenment to forma refrigerating cycle. According to the air

condi tioner, when the four-way valve 2 is in a state-indicated by a solid
line in Fig. 2, a refrigerant discharged fromthe conpressor 1 flows as
indicated by a solid-line arrow and the refrigerant is condensed at the

out door - si upPREaliBkthuntres. andea chovenskiniefvelf@emtireaihdv/dies at the
i ndoor - si de heat exchanger 5, to effect air-cooling of the interior of a
room Furt RERYVeRAERE ARCFBLAONAYE vBRG SubcTocompULett k% | NRIEAYET by a

by oken L o RFal ot S hohorPRLEgboELFHRARD ol s eooor 2
signal which effects a reset operation of the microcomputer
12 at the time of a power source being turned on. It
suffices that this signél is outputted when output of the
power circuit is greater than or equal to a fixed voltage
value at the time of the poweriéource being turned on.

Next, a control routine to be effected by the above-
described microcomputer 12 will be described with reference
to a flow chart shown in Fig. 3. After confents of an
internal memory is initialized, the state in which the
switch 9 is pushed, the operation mode set by the changing
switch 10, and the set temperature set by the room-
temperature setting device 11 are inputted by a key-scan
operation (steps 100 and 102). Next, a time measuring
operation is effected in accordance with an operating
condition of the compressor 1 (steps 104 fhrough 1125.
Namely, a timer starts measuring time (step.108) from the
time when the compressor 1 is changed‘from an on state to an
off state (i.e., yes in step 104), and the timer continués
measur;ng time during the off state of the compressor i
(i.e., yes in step 106). Subsequently, if a predetermined
time as measured by the timef (for example, two hours) has

elapsed (i.e., yes in. step 11Q0 and the air conditioner is



12 refrigerant is condensed at the indoor-side heat exchanger 5. The
condensed refrigerant evaporates at tgf ut door-- si de heat exchanger 3 and

t hus,

air-heating of the interior of .

rfoomis effected. Numerals 7 and 8

are an outdoor-side air blower and an indoor-side air blower, respectively,

Wwhi ch are used to send air to the outdoor-side heat exchanger 3 and the

I ndoor -si de heat exchanger 5. Fig. 1 shows a nmain portion of a controller
whi ch controls the air conditioner shown in Fig. 2. In Fig. 1, nuneral
a push switch, which outputs a si,gnal for changing the operation of the air
condi ti oner between start and stop each tinme the switch is pushed. Nuneral
10 is a changing switch which is used to change an operation node of the
air condi thppeghtsimtoas atepped nytatidyC the (faitichg9 (i.e., yes in

step 111), memory of the cooling mdde or the heating mode on
the internal memory is invalidated (step 112). Further, if
the compressor 1 is actuated once again within two hours,
the timér restarts measuring time from the time when the
compressor 1 stopped. |

Next, the temperature t of the room to be air-
conditioned and the coil temperature tg (the temperature of
the indoor-side heat exchanger 5) are inputted (steps 113
and 114).

When it is determined by the above-described scanning
operation that the switch 9 has been pushed; the air

conditioner is changed between an opefating state and a

stppped state (steps 116 through 126). If the air

conditioner is changed from the stopped state to the
operating state (i.e., no in step 118), the air conditioner
is actuated after an operation of "operation-mode
determination”(step 120) as shown in Fig. 4 is effected.

The "operatidn-mode'determination" is effected for
setting the cooling or heating mode at the beginning of
operation of the air conditioner. First, step 160 sets the
alr conditioner from a stopped state to an on state. Next,
it is determined which operation mode the changing switch 10
has been set at (step 162). If the changing switch 10 is

set at the automatic mode, it is determined whether or not

9is



made H, a cooling/heating automatically-changing node C H and a bl ow ng
node F. A Gray-code switch is used as Efgkchanging switch 10. Nuneral 11 is
a roomtenperature setting device whic used to set a predeterm ned set
tenperature. The roomtenperature setting device 11 is formed of G ay-code
swi t ches, whose codes correspond to the set tenperatures from 18C to
28[err], respectively. Nuneral 12 is a mcro processor (mcroconputer), for
whi ch, for exanple, TMS2600 manufactured by TI Conpany, can be used. The
m croconputer 12 stores a programon the basis = 13 of a control routine
descri bed bel ow. The respective states in which the swtch 9, the changi ng
switch 10 and the room tenperature setting device 11 are pushed and set,
are inputtBgmesYt RE Fher seonpngepribedyingpedagisi vkl ¢, And i thRr ¢ s

Lerr] Terrl e LRe hehSry! 1b°vhhaal ®thd BELVeSSS 1 HISTRP Y P S etuated 1n
accordance with the mode (steps 164, 166 and 170 through
176). Namely, if the predetermined time has not elapsed in
step 110, and therefore, the operation mode has not been
invalidated in step 112, the previously-set operation mode
is kept. If the memory of mode is not valid, the cooling
mode or the heating mode is reset on the basis of a high/low
relationship between the temperature T set by the room-
temperature setting device 11 and the temperature t of the
room to be air-conditioned (stéps 168 through 178).

On the othef hand, if the changing switch 10 is not set
at the automatic mode, the operation mode.set by_the
changing SWitch 10 is to be set (steps 178, 180, 170 through
1786). |

After.the air conditioner starts'operating by an air
conditioner-actuating operétion (step 124) following this
operation-mode determination, or when the air conditioner is
under operation and there is no action for the switch 9
(i.e., yes in step 150), the mode set_by the changing switch
10 is determined once again, and then the air conditioner is
actuatgd in accordance with the set mode (steps 128 through
148). In the case of the cooling operation in a
cooling/blowing mode (i.e., yes in step 128), the room

temperature- t and the set temperature T are compared with



ports Rl, R3 of the mcroconputer 12 through the devices 9, 10 and 11, and
are stored in correspondi ng specific a esses. Nuneral 13 is a tenperature
sensor having an elenment of which inte | resistance val ue changes in
accordance with an anbi ent tenperature. The tenperature sensor 13 is
provided at a position where it can sense the tenperature of a roomto be
air-conditioned. One end of the tenperature sensor 13 is connected to an

i nput port [err] (analog input termnal) of the mcroconputer 12 and the

ot her end thereof is connected to a constant-voltage power source [err] The
m croconputer 12 inputs electric current corresponding to the tenperature
of the roomto be air-conditioned, fromthe input port A3 every cycle of

t he prograftcBupsbgueduryngt ppenitiotongnd eyhap Uid araanm femperature t

(anal og/digital) conversion for data based on the current value, and stores
t he converg§6°B§§th?héeﬁiEPBEBH%E?%? T2 thpRYRTRSSQatla Mmittenedl urality

of L1 mes (2BRr ox! TRLel vy LIenl ot ORI SPSh ! OTRE Ale,RY SHREE ofR USSR the
temperature becomes higher than the set temperature by a
predetermined temperatﬁre, the compressor 1 is turned on to
start the operation thereof, so that the room temperature t
is controlled to be the set temperature T. Further, also in
the caée of the heating operation (step 146) in a
heating/blowing mode (i.e., yes in stép 136), in a manner
similar to the cooling operation, the room temperature t is
controlled to be the set temperature T by comparing the room
temperature t and the set temperature T with each other
‘during operation and effecting on-off control for the
compressor.

Meanwhile, when the blowing mode is set during the

cooling operatioh, it is set . that t 10, regardless of an
.actual temperature t in the room to be.air-conditioned

' (steps 130 and 132). t = 10 is the minimum value of
temperature detection value, and even when a value less than
this temperature value'is detected, it is also set that t =
10. Because the minimum set temperature T of the room-
tempergture setting device 11 is 18°C, a.cooling'operation
caused by driving of the compréssor 1 is not effected, and

substantially, a blowing operation is merely effected.

Further, during the heating operation, variatlions in the



tenperature t of the roomto be air-conditioned. 14 Thereafter, a
tenperature controlling operation is e cted on the basis of this stored
val ue. Nunerals 14 through 20 are |igh mtting elenents for representing
the roomtenperature, which are respectively provided at positions
correspondi ng to graduations of 15C, [err] , 19C, [err] , [err] , 25C and
[err] The light-emtting el enment corresponding to the graduation of a val ue
nearest the roomtenperature t of the roomto be air-conditioned is turned
on. Nuneral 21 is a light-emtting element for representing "prevention of
cold air", which is turned on when the tenperature (coil tenperature [err]

of the indoor-side heat exchanger 5 shown in Fi%. 2 is lower than or equal
to a predet'®mMASSL WA Jos Afr ihg dndeari-fddgpbeati 8XchangeEor| are

detected to effect a defrosting operation or the like.

Next, a description will be given of details of
"automatic setting of modes”™ of step 140 in the automatic
mode (i.e., yes in step 138) to which the present invention
is related, with reference to Fig. 5. In the present
embodiment, a first region and a second region are defined.
The first region is a temperature range which exceeds an
upper limit (for.example, T + 1.5°C) of an observing region
which is a temperature region including a predetermined set
temperature T in the center théreof. Within the first
region, a third region is defined as a temperature range
exceeding a firét temperature (for example, T + 3.0°C) which
is higher than the upper limit by a predetermined value.
_The second region is a temperature range which is less than
a lower limit (for example, T - 1.5°C) of the observing
region. Within the second region, a fourth regioh is
defined as a temperature range less than a second
temperature (for example, T - 3.0°C) which is lower than the
lower limit by a predetermined value.

First, in step 200, by subtracting a newly-inputted
room tgmperature tygw from a room temperature tg;p
previously 1ﬁputted in step 113, a rate of change in the
room temperature, At is calculated. 1In step 204, it is

determined whether the compressor 1 has stopped. If the



tenperature [err] is inputted fromthe tenperature sensor 22 to the

m croconputer 12 via an input port Aﬁ;{ t he same nethod as the nethod of

i nputting the tenperature of the roo be air-conditioned. Numerals 23,
24 and 25 are light-emtting elenments for representing "cooling/heating
dutomati cal | y- changi ng node", "cooling node" and "heati ng node",
respectively. These light-emtting elenents 23, 24 and 25 are provi ded near
the respective represented characters. Further, these light- emtting

el ements 23, 24 and 25 are respecgfively turned on in accordance with the
operation node set by the changi ng 15 smntch 10. It should be noted

t hat, when the chan switch 10 is set at "blowi_ng node", the

li ght - eni t FPHYTEFE n? 53 pRer PRIy R AT Mo fPeraL 1 R&d on. The
above-deSC£hgeHe£% H% 85%%5%?9nei§”§@%§éééﬁéer LJegfhfected. When the

compressor 1 is brought into a stopped state (off state), a
timer stérts measuring tiﬁe (steps 202 and 208). The timer
is designed to be reset and start measuring time at the time
when the compressor 1 changes from an on state to an off
state, and expire at the time when a predetermined time (for
example, about an hour) has elapsed.

Next, when the room temperature t is T + 3.0°C or more
(1.e., t =2 1?; 3.0), namely, when the room temperature at
the present time is in the third region, the cooling mode is
directly sef irrespective of the current.operation mode
(steps 208 and 210). As a result, via Step 142 in Fig. 3,
the cooling operation of step 134 is effected. As described
above, the room temperature t and the set temperature T are
compared with each other during operation, and when the room
temperature t becomes the set temperature T, the compressor
is turned off and stops operating. Furthgr, when the room
temperature is higher than the set temperature by a
predetermined value, the compréssor is turned on and starts
operating. In this way, the room teméerature t is
controlled to be the set temperature T.

In a case of T+3.0 > t =2 T+1.5 (i.e., when the room
temperature at the present time is in the first region), and

when the timer expires (steps 212 and 214).'an average value



21, and 23 through 25 are connected to the output ports Rerr] through R3
and representing ports [err] through [E§2ﬂ of the m croconputer 12 and
turned on by a dynam c |ighting method! shoul d be noted that nunerals 26
t hfough 29 are inverter circuits. Nunerals 30 through 33 are relays, which
control energization for the conpressor 1, the indoor-side air blower 8,

t he outdoor-side air blower 7, and the four-way valve 2, which are al
shown. in Fig. 2. One ends of these relays 30 through 33 are respectively
connected to output ports R3, R12, [err] and [err] of the m croconputer 12
via inverter circuits 34 through 37, and other ends thereof are connected
to a constant-voltage circuit of DC24[V]. Nuneral 38 is an oscillating
circuit, whdap off dheedaticomlachapgeallnosbpel raesr temperatahee 4ntl is
capacitor .and provides a reference clock of the nicrocogguter 12 to input

ports OCS1cadesdatgdydmnisiteP 246or dilRafyeBoeP: ciFclftdetarmbredsed for

constant-voltage circuits whi ch qutput the, constant, voltage
#hé%%er the average va?uepQStAB is fess %han a gredetermined

- value -a , thereby determining whether the room temperature
-has a tendency to fall. When the room temperature has a

| tendency to fall, it is predicted that the room temperature
will beéome a value within the observing region even if the
operation mode is not changéd. For this reason, the current
operation mode is kept. On the other hand, when the room
temperature does nof have a tendency to fall, the cooling
mode is set (step 210) in such a manner as described above,
thereby resulting in the cooling operation of step 134 in
Fig. 3 being effected.

Further, in a case of t < T-3.0, namely, when the room
temperature at the present time is in the fourth region, the
heating mode is directly set irrespective of the current
operation mode (steps 220 and 230). As a result, via step
144 in Fig. 3, the heating operation of step 146 is effected
and the room temperature t and the set temperaturé T are
compared with each other during the heating operation. If
the room temperature t becomes the sef temperature T, the
compressor is turned off and stops operating, and if the
room temperature becomes lower than the set temperature by a
predetermined value, the compressor is turned on and starts

operating. In this'way, the room temperature t is



[.err] DC24, VASS and VREF, a description thereof is omtted. Further, the
above-described [err] VREF are respec®»qQely an 16 upper-limt voltage
and a lower-limt voltage in an A/ D- CoNhverting operation of the
m-croconputer 12. Moreover, a terminal INLT is a power reset term nal
which inputs a signal which effects a reset operation of the m croconputer
12 at the tine of a power source being turned on. It suffices that this
signal is outputted when output of the power circuit is greater than or
equal to a fixed voltage value at, the tinme of the power source being turned
on. Next, a control routine to be effected by the above- descri bed
nlcroconput be de r|b wth reference to a flow chart shown in

Fig. 3. Af?%PtESP'iwgﬂt EooPea ?n%ﬁjn%?mmﬂm glc initialized, the state in
which the swtchy9,1 §,04s8dr-4Ng Qrefald op made Sef byudlF A0

temperature at the present time is in the second region),
and when the timer expires (steps 222 and 224), the average
value A tpp of the rate of change in the room temperature,
At, is calculated in step 226. In step 228, it is
determined whether or not the average value A tpp is greater
than/equal to a predetérmined set value B8, thereby
determihing whether the room temperature has a tendency to
rise. When the room temperature has a tendency to rise, it
is predicted that the room temperature becomes a value
Within the observing region even if the operation mode is
not changed. For this reason, the'current operation mode is
kept. On the.other hand, when the room temperature does not
have a tehdency to rise, the heating mode is set (step 230)
in such a manner as described‘above,_thereby resulting in
the heating operation of step 146 in Fig. 3 being effected.
In the foregoing, the case in which the measuring of
time by the timer is started from the time when the
compressof 1 is changed from an on state to an off state,
was described. Alternatively, the timer may start measuring
time from the time when the temperature t becomes a value
within a temperature range of t = T+1.5 or becomes a value
within a temperature range of t £ T-1.5 1n a state in which

the compressor is‘turned-off;”whereby the changing of the



switch 10, and the set tenperature set by the room tenperature setting
device 11 are inputted by a key-scan-agigation (steps 100 and 102). Next, a
time measuring operation is effected i ccordance with an operating
condition of the conpressor 1 (steps 104 through 112). Nanely, a tiner
Starts measuring tine (step 108) fromthe tinme when the conpressor 1 is
changed froman on state to an off state (i.e., yes in step 104), and the
timer continues neasuring time during the off state of the conpressor 1
(i.e., yes in step 106). Subsequently, if-a predetermned tine as neasured
by the timer (for exanple, two hours) has elapsed (i.e., yes in step 110)
and the air conditioner is 17 brought into a stopped state by the switch
9 (i.e., yemerattorpugdd)cameherienfonned doovlnassurnide .o Hdehddiisty node
on the internal nmenory is invalidated (step 112). Further, if

time, the périod of time in which the room temperature

resides within the first region which exceeds the upper

limit of the observing region including the predetermined

set temperature, and by measuring, as the second time, the

period of time in which the room temperature resides within

the second region which is less than the lower limit of the

observing region. Also in this case, the same effects as

described above can be obtained. |

A description will be given, with reference to Fig. 8,

of a manner in which the operation mode changes between the

cooling mode and the heating mode when the changing switch

10 is set at the automatic mode in the air conditioner

structured as above. It should be noted that, in a graph

which illustrates variations in the room temperature t in

Fig. 6, a éolid—line portion and a broken-line poftion

illustrate an on state and an off state of the compressor,

respectively.

When the air conditioner starts operating by pushing

the switch 9 at the time of hy, the temperature t at this

time is higher than the set temperature T. As a result, a

cooling operation 1s effected. Between the tlme hq and the

time hi, the temperature t of the room to be air-conditioned

and the set temperature T are compared with each other to

effect a thermo—cycle-operation'wherein the compressor 1is



the conpressor 1 is actuated once again within two hours, the tiner
restarts neasuring tine fromthe tine en the conpressor 1 stopped. Next,
the tenperature t of the roomto be atf conditioned and the coi
fenperature [err] (the tenperature of the indoor-side heat exchanger 5) are
inputted (steps 113 and 114). Wien it is determ ned by the above-descri bed
scanpi ng operation that the switch 9 has been pushed, the air conditioner

i s changed between an operating state and a stopped state (steps 116
‘through 126). If the air condltlpner i s changed fromthe stopped state to

t he operating state (|. ., ho in step 118), the air conditioner is actuated
after an operatign of "operation- nDde determ nation"(step. 120) as shown in

Fig. 4 iscopteodd@d F9e beopsr 8 8fT nnd@eﬂ§?%$h¥ﬁa9fdﬁut$%@%ﬁﬁ t ed for
setting tQ cool
t

ai r condi |8‘R§Fatl‘—’|%leg{ °Qet%i‘ﬁngégoggf’gg?ﬁgeg\?‘sgc%%P?Jr'{’_)‘?'nerflpﬂ%%F st :)23

state to %@m%%r%&%&% tN%écbmes a value within a temperature range of
t £ T-3.0 at the time h, after a short period of time has
passed from the time h; , the operation mode is directly
changed from the cooling mode to the heating mode and the
heating operation starts. Subsequently, a thermo-cycle
operation for heating is effected up to the time hg in a
manner similar to.the cooling operatién. The outside air
temperature rises again from the time when the compressor is
turned off at the time hg , and the temperature t of the
room to be air-conditioned is stabilized while satisfying a
condition "t = T+1.5". When the timer expires at the time
hy in this state, the operation mode is changed from the
heating mode to the cooling mode and the cooling operation
starts again. It should be noted that, if the room
temperature has a tendency to fall, the operation mode is
.n_ot chahgéd and the room temperature naturally decreases to
be any value within the observing region.

Thus, when the temperature t of the room to be air-
conditioned is kept in a state of 3.0 =2 |t - T| = 1.5 even
after the predetermined time and when the room temperature
is not changing toward the observing region, or when the
temperature t satisfies the condition |t - T! = 3.0, the

operation mode is to be changed. For this reason, a masking



it is determ ned which operation node the changing switch 10 has been set

at (step 162). If the changing smﬁtchﬁ%ﬁbis set at the automatic node, it

i s determ ned whet her or not 18 ne of the cooling or heating node is
valid, and further, if the nmenory is valid, the air conditioner is actuated
I'n accordance with the node (steps 164, 166 and 170 through 176). Nanely,
if the predetermned tinme has not el apsed in step 110, and therefore, the
operation node has not been invalidated in step 112, the previously-set
operation node is kept. If the nmenory of node is not valid, the cooling
mode or the heating node is reset on the basis of a high/low relationship
between the tenperature T set by the room tenperature setting device 11

and t he ter@@%ﬂm‘éﬂtof)fﬂmeﬂfmﬁﬁnff@%%sr “@kﬁﬁdltﬁeomp(eé'laé;b’é'el% t hr ough

176). On the other hand, if the changing swtch 10 is not %
temporarily ¢hanges, so as to prevent the operation mode

from being incorrectly changed. Further, when the
temperature changes largely, the operation mode is changed
irrespective of the masking operation of the timer.

Further, when the room temperature in the temperature
range of T+1.5 < t < T+3.0 haé a tendency to fall, and
when the room temperature in the temperature range of T-3.0
s t = T-1.5 has a tendency to rise, the operation mode is
kept as it is. This makes it possible to prevent the
operation mode from being 1ncorrectly changed when the room
temperature is changing toward the observing region.

- Further, the cooling or heating mode is kept over the
fixed period of time from the time when the compressor 1
stops. When the operation starts again after the air
conditioner or the cohpressor once stops operating by
operating the switch 9 or the changing switch 10, the
previously-set operation mode is used.

Moreover, in this embodiment, the temperature range
between the set temperature and the upper limit of the
observing region and the temperature ;ange between the set
temperature and the lower limit thereof are equal to each
other, i.e., 1.5°C, and the first predetermined time and the
second predetermined time are equal to each other, 1l.e.,

about an hour. For this reason, a program of the



at the automatic node, the operation node set by the changing swtch 10 is
to be set (steps 178, 180, 170 througﬁl 76). After the air conditioner
starts operating by an air conditione ctuating operation (step 124)
followi ng this operation-node determ nation, or when the air conditioner is
under operation and there is no action for the swtch 9 (i.e., yes in step
150), the node set by the changing swtch 10 is determ ned once again, and
then the air conditioner is actuated in accordance with the set node (steps
128 through 148). In the case of, the cooling operation in a cooling/blow ng
node (i.e., yes in step 128), the roomtenperature t and the set
tenperature T are conpared with 19 each ot her during operation, and when
t he room tehpeoeemupwter bt iy ifd esbt andntdegefoseT, otherceapteedor 1 is

tur ned
programs can be increased. As a result, controllability of

the entire air conditioner imprqves.

Meanwhile, in the foregoing, the example was described
in which 1t 1is prediéted from the aferage value of the rate
of change ih the room temperature that the room.temperature
has a tendency to rise or fall. However, it may be
predicted that the room temperature has a tendency to rise
or fall on the basis of the réte of change in the room
temperature, the rate of change in.the foomhtemperature
average values, or a predicted value obtained by adding the
rate of change to the present-time room temperature.

As described above, the present invention has an
excellent effect in that, since the operation mode is not
changed in a state in which the room temperature is
predicted to become a value within the observing region,
air-conditioning can be controlled so that the users feel
comfortable.

While the embodiménts of the éresent invention, as
herein disclosed, constitute a prefepred form, it is to be

understood that other forms might be adopted.



off to stop the operation thereof. Further, when the roomtenperature

beconmes hi gher than the set tenperat ur y a predeterm ned tenperature,
conpr essor

(i.e

roomtenperature t

operation and effectlng on-of f control for the conpr

t he

1 is turned on to start th eration thereof, -so that the room
tenperature t is controlled to be the set tenperature T. Further, also
tthe case of the heating operation (step 146) in a heating/bl ow ng node

yes in step 136), in a nmanner simlar to the cooling operation,

is controlled to be the set tenperature—F-by conparing

the roomtenperature t and the set tenperature T Wlthslmi“ ot her during

in

t he

L 1T e

the bl owi n ng the cooling operation,
regard?ggg §§ QHRS@Fﬂ #étenperature t in the roomto.be alr-cond’tloned
(steps 130 and 132). t = 10 is the mnimum val ue of tenperature detection

val ue,

and even when a value less than this tenperature value is detected,

it is alsojset phabntrz1i€r P@Eaé'ﬁeaiﬁecdﬁd‘iﬂﬁﬂeiethéﬁﬁ?r@tdg@e&ﬂfgthe

room

means for detecting temperature of a room to be
airconditioned, said room being heated or cooled so that
said temperature becomes a desired temperature, comprising:

predicting meané for predicting a temperature tendency
6f said room;

time measuring méans for measuring a first period of
time and a second period of time;

control means for controlling a heating mode for
heating said room and a cooling mode for cooling said room
such that said temperature becomes said desired temperature;

first changing means which, in a case where, in said
heating mode, said room temperature is within a first region
which exceeds an upper limit of an observing region
including said desired temperature when said first périod of
time has elapsed, changes said heating mode to said cooling
mode if said temperature tendency is rising;'and

second changing means which, in a case where, in said
cooling mode, said room temperature is within a second
région'which is less than a lower limit of said observing
region including said desired temperature when saild second
period of time has elapsed, changes sald cooling mode to

sald heating mode 1f said temperature tendéncy is falling.



tenperature setting device 11 is 18C, a cooling operation caused by driving
of the conpressor 1 is not effected, ggﬁgubstantially, a bl owi ng operation
is merely effected. Further, during th ating operation, variations in

t he 20 , tenperature [err] of the indoor-side heat exchanger 5 are
detected to effect a defrosting operation or the Ing_’_,_L+,a.desekat|on
w Il be given of details of "automatic setting of nodes" of ste 140 |n t he

automatic node (i.e., yes in step 138) to WhICh t he 'mml“‘ﬂ
related, with reference to Fig. 5, In the present enﬁ
regi on and a second region are defined. The first tegtontis a tenperature

range whi ch exceeds an upper limt (for exanple, T + [err] of an observing
region which is a tenperature region including a predeternm ned set

2. A controller for an air conditioner, according to claim
1, wherein said temperature tendency of said room to be
airconditioned is predicted on_the basis of a rate of change

in said detected temperature of said room.

3. A controller for an air conditioﬂer. according to claim
1, wherein said temperature teﬁdency of said room to be
airconditioned is predicted on the basis of a rate of change

of a temperature average value of said room.

4. A controller for an air conditioner, according to claim
1, wherein said temperature tendency of said room to be
airconditioned is predicted .on the basis of an average value
of the rate of change in said detected temperature of said

room.

. 5. A controller for an air conditioner, according to claim
1, wherein said temperature tendency of said room to be
airconditioned is predicted'oh the baéis of a predicted
value obtained by adding the rate of change in the room

temperature to a current room temperature.

6. A controller for an air conditioner, according to claim

1, wherein said desired temperature is set at the center of



tenperature T in the center thereof. Wthin the first region, a third
region is defined as a tenperature rangf exceeding a first tenperature (for
exanple, T + 3.0C) which is higher tha the upper limt by a predeterm ned
val ue. The second region is a tenperature range which is less than a | ower
imt (for exanple, T - [err] of the observing region. Wthin the second
region, a fourth region is defined as a tenperature range |ess than a
second tenperature (for exanple, T - [err] which istowertiranthetower

limt by a predeterm ned value. Fjrst, in step 200,

new y-inputted roomtenperature tNEWfroma roomte F!li'l #mﬂ |l !L
previously inpputted in step 113, a rate of change i'-n thecroom xal ure,
At is caI%%*gt%ﬁseTﬁi%$eﬁﬁQ©q9-it i s deternined whether the conpressor 1

has stopped. If the 21

7. A controller for an air conditioner,.acoording to claim
1, further compriéing maintaining means which

in a case where, in said heating mode, said room
temperature is within said first region when said first
period of time has-elapsed, maintains said heating mode if
said temperature tendency is Talling, |

in a case where, in said cooling mode, said robm
temperature is within said second region when said second
period of time has elapsed, maintains said cooling mode if
said temperature tendency is raising, and

in a case where said room temperature is within said
observing region, maintains the current cooling of heating

mode as it is.

8. A controller for an air conditioner having a detecting
' means for detecting temperature of a room to be
airconditioned, said room being heated or cooled so that
said temperature becomes a desired temperature, comprising:

predicting means for predicting é temperature tendency
of saiq room;

time measuring means for measuring, as a first period
of time, an elapsgd_time.aftetheating of sald room is

stopped, and ‘measuring, as a second period of time, an



conpressor 1 is under operation, the cooling operation or the heating
operation is successively effected. Wh he conpressor 1 is brought into a
stopped state (off state), a timer sta nmeasuring time (steps 202 and

206). The tiner is designed to be reset and start neasuring tinme at the—

time when the conpressor 1 changes froman on state to an off state, and

expire at the tinme when a predetermned time (for exarrplﬁlm“nmw“lﬂml!“»m
has el apsed. Next, when the roomtenperature t is T + | el
t" [err] T + 3.0), nanely, when the room tenperature at tHe ﬁreéen? time is
in the third region, the cooling node is directly set irrespective of the

current operation node (steps 208 and 210). As a result, via step 142 in
Fig. 3, thelaRishgtrrratten erolding of35ald eppBci&dStABPAASCcri bed above,

ot her _dur i ng. op it i ERARAET (5 TS hirEnpe At IBE PRAEOREE (e et
s P e S e e R T R
such that said temperature becomes said desired temperature;
first changing means which, in a case where, in said
heating mode, said room temperature is within a first region
which exceeds an upper limit of an observing region
including said desired temperature when said first period of
time has elapéed, changes said heating mode to said cooling
mode if said temperature tendency is rising; and
second changing means which, in a case where, in said
cooling mode, said room temperature is within a second
region which is less than a lower limit of said observing
region including said desired temperature when said second

period of time has elapsed, changes said cooling mode to

said heating mode if'said temperature tendency is falling.

9. A controller for an air conditioner, according to claim
8, wherein said temperature tendency of said room to be
airconditioned is predicted on the basis of a rate of change

in said detected temperature of said room.

10. A controller for an air conditioner, according to claim
8, wherein said temperatufe tendency of sald room to be

“alrconditioned is predicted on the basis of a rate of change



predet ermi ned val ue, the conpressor is turned on and starts operating. In

this way, the roomtenperature t is congglled to be the set tenperature T.
In a case of T+3.0 >t [err] T+1.5 (i.ed&when the roomtenperature at the
present time is in the first region), and when the tinmer expires (steps 212

and 214), an average value . 22 A tAB of the rate of change Tmnm the Toom

tenperature, [err] t is calculated in step 216. In st laba 4
determ ned whet her the average-value [err] tAB is Iesgnlﬁm!ﬁ!mmtlmm-ned
value - a , thereby determ ning whether the roomtenperalt as a tendency
to fall. When the roomtenperature has a tendency to fall, it is predicted
that the roomtenperature will becone a value within the observing region
even if t IR GhreBYIR R a%enade ViRdvge@T B8Ldt EPSmreason, the current
operation node is kept. On the other hand, when the room

11. A controller for an air conditioner, according to claim
8, wherein said temperature tendency of said room to be
airconditioned is predicted on the basis of an average value
of the rate of change in said detected temperature of said

room.

12. A controller for an air conditioner, according to claim
8, wherein said temperatufe tendency of éaid room to be
airconditioned is predicted on’ the basis of a predicted
value obtained by adding the rate of change in the room

temperature to a current room temperature.

13. A controller for an air conditioner, according to claim
8, wherein said desired temperature is set at the center of

said observing region.

14. A controller for an air conditioner. according to claim
8, wherein said first period of time and said second period

of time are equal to each other.

15. A controller for an air conditioner, acoording to claim
8, further comprising maintaining means which

in a case where, in sald heating mode, said room



tenperature does not have a tendency to fall, the cooling node is set (step
210) in such a manner as descri bed abov:i.thereby resulting in the cooling
operation of step 134 in Fig. 3 being e écted. Further, in a case of t
[err] T-3.0, nanely, when the roomtenperature at the present tine is in
tthe fourth region, the heating node is directly set irrespective of the
current operation node (steps 220 and 230). As a resuljt

Fig. 3, the heating operation of step 146 is effected Hm“llm“ﬁﬁuﬂ“m‘
tenperature t and the set tenperature T are conpared w th ®ach &t hér Huring
the heating operation. If the roomtenperature t becones the set
tenperature T, the conpressor .is turned off and stops operatlng and if the
roon1tenper§@@ﬁ€aﬁé€@hé§ Mk gaddt RArgEt reshprrween eSaphd ot b?%ﬂeternlned

val ue, the co res ur ne nd s art o eratin wa t he
r oom t enpe PSr AP gime as e apseﬁ ma nta p fé hgatlng moge ig

said temperature tendency is falling,

in a case where, in said cooling mode, said room
temperature is within said second region when said second
period of time has elapsed, maintains said cooling mode if
said temperature tendency is raising, and

in a case where said room temperature is within said
observing region, maintains the current cooling or heating

mode as it is.

16. A controller for an alr conditioner having a detecting
means for detecting temperature of a room to be
airconditioned, said room being heated or cooled so that
said temperature'becomés a desired temperature, comprising:

predicting means for predictihg a temperature tendency
of said room;

time measuring means for measuring, as a first period
of time, an elapsed time after heating of said room is
stopped and said foom temperature became a value within a
first region which exceeds an upper limit of an observing
region_including'said desired temperature, and measuring, as
a second period of time, an elapsed time after cooling of
said room is stopped and sald room temperature became a

value within a second region which is less than a lower



23 , controlled to be the set tenperature T. In a case of T-3.0 <t [err]

T-1.5 (i.e., when the roomtenperature a ‘ihe present tine is in the second
region), and when the tiner expires (steps 222 and 224), the average val ue
A tAB of the rate of change in the roomtenperature, [err] t, is calcul ated

fn step 226. In step 228, it is determ ned mhether_gL_QQL_LDQ_QMQLQge_vaIue
[err] [err] is greater than/equal to a predeterm ned set value [err] ,

t her eby determ ni ng whet her the roomtenperature has llﬂmmse.
When the room tenperature has a tendency to rise, .tllm“ﬁmm t the
room tenperature becomes a val ue within the observing*regidn dveh it the

operation de is _not changed. For this reason, the current operation node
is kept. cﬂgPﬁé gfh&pl aﬁggeﬁﬂéﬁgtﬁﬁg#85n1tenperature does not have a

ey o Sor PR LEob ARGk S Tner 20
Fig. 3 bel §8a2iheCh89d room and a cooling mode for cooling said room
such that said temperature becomes said desired temperature;
first changing.means'which, in a case where, in said
heating mode, said room temperature is within said first
region which exceeds said upper limit of said observing
region including said desired femperature when said first
period of'timé has elapsed, changes séid heating mode to
said cooling mode if said temperature tendency is rising;
and
second changing means which, in a case where, in said
coqling mode, said room temperature is within said second
region which is less than said lower limit of said observing
region including said desired temperature when said second

period of time has elapsed, changes said cooling mode to

said heating mode if séid temperature tendency is falling.

17. A controller for an aif conditioner, acoording to claim
18, further comprising maintaining means which

in a case where, in said heating mode, said room
temperature is within said first region when said first
period of time has elapsed, maintains said heating mode if
said temperature tendency 1is falling,

in a case where, in said cooling mode, said room



In the foregoing, the case in which the neasuring of tinme by the timer is
started fromthe tinme when the conpresso is changed froman on state to
an off state, was described. Alternative¥yy the tinmer nmay start nmeasuring
ti'me fromthe tine when the tenperature t becones a value within a
tenperature range of t [err] T+1.5 or beconmes a value wthin a tenper®ture
range of t [err] T-1.5 in a state in which the conpr ff,
wher eby the changing of the 24 operation node canfuﬂmmlwmmuﬂ
measuring, as the first tine, the, period of tinme in which the ¥ oem *

tenperature resides within the first regi on which exceeds the upper linit

of the obserV|n region including t redeterm ned set tenperature, and by
measuri ng, t&P¢ %g%o%ﬂ ¥ithing 4L§ WP aglon Wﬁeﬂhﬁéﬂgfﬁ§cp

emper at ure, 1oy dgp WAL fad "1 S9000 ALY d So3ihg HRA g | Over

said temperature tendency 1is raising, and

in a case where said room temperature is within said
observing region, maintains the current cooling or heating

mode as it is.



qbserving region. Also i.n this case, the sane effects as described above

can be obtained. A description will beegjven, with reference to Fig. 6, of
a manner in which the operation node c ges between the cooling node and
the heati ng node when the changing switch 10 is set at the automatic node
fn the air conditioner structured as above. It should be noted that, in a

graph which illustrates variations in the roon1tﬁﬁﬁgﬁﬁgpﬁeif—+n_Elgﬁk6, a
solid-line portion and a broken-line portion illiust laged fland an
of f state of the conpressor, respectively. Wen jﬂhgjmm!@h@m‘:r Istarts
operating by pushing the switch 9 at the tine oﬂ-[ atére t at
this tinme is higher than the set tenperature T. As a result, a cooling

operation4§§ . THE (RS- ASTRE | ne [err] and the tinme [err] the

tenperature t of the roomto be air-conditioned and the set tenperature T
are conpared wth each other to effect a therno-cycle operation wherein the

COMPressor 1S a controller for an air conditioner is provided wherein
an operatioﬁ mode is not unnecessarily changed in accordance
with variations-in tempefature. When room temperature t is
in a range of T+3.0 > t 2 T+1.5, and when a timer expires
(steps 212, 214), it is determined whether the room
temperature has a tendency to fall (step 218). When the
room temperature has a tendency to fail, it is predicted
that the room temperature will be in an observing region
although the operation mode is not changed. For this
reason, the current operation mode'is kept. On the other
hand, when the room temperature does not have a tendency to
fall, a cooling mode is set .(step 210). Further, when the
room temperature t is in a range of T-3.0 < t = T-1.5, and
when the timer expires (steps 222, 224), it is determined
whether the room temperature has a tendency to rise (step
228). When the room temperature has a tendency to rise, it
1s predicted that the room temperature will be in the
observing region although the operatien mode is not changed.
For this reason, the current operation mode is kept. On the
other hand, when the room temperature does not have a

tendency to rise, a heating mode is set (step 230).



25 controlled to be on or off. Decreasing of outside air tenperature, or
the like, occurs fromthe tinme [err] Wien the t ) ge®es a val ue

Bee:
within a tenperature range of t [err] T-3.0 at t \!mﬁ‘,ter a short
he heatlng

|
period of tinme has passed fromthe tinme [err] ,'thHm
directly changed fromthe cooling node to the heat

operation starts. Subsequently, a therno-cycle o ton for heating is
effected up to the tine [err] in a manner simlar to the cooling operati on.
-The outside air tenperature rises again fromthe E5 th onqaessor
is turned off at the time h3 , and the tenperafuf& ghé’ %ﬁ
air-conditioned is stabilized while satisfyifigaf con BN " JNT+1.5".
When the tinmer expires at the tine [err] in this]|stdtd,|?®he b n node
i's changed fromthe heating node to the cooling podg gnd the ig
operation starts again. It should be noted thaf, if |tHe| roonf-
[
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- <
tenperature has a tendency to fall, the operation node is not changed and
the roomtenperature naturally decreases to be any val ue within the
observing region. Thus, when the tenperature t of_the rogmto-be=aF
conditioned is kept in a state of 3.0 [err] [err]ThisSh “m 1.5
even after the predetermined tinme and when the room not
changi ng toward the observing region, or when the t tisfies
the conditiont - T[err] [err] 3.0, the operation node is to be changed.
For this reason, a masking 26 gperation of the timer functions when the
tenperature tenporarily changes, so as to prevent the operation node from
being incorrectly changed. Further, when the tenperature changes |argely,

t he operation node is changed irrespective of the nasking operation of the
timer. Further, when the roomtenperature in the tenperature

FIG.2

—

51

[




r_'ange of T+1.5 [err] t [err]T + 3.0 has ‘3 tendency to fall, and when the

roomtenperature in the tenperature range of

a‘tendency to rise, the operation node is kept

' T err] T-1.5 has

- i se, i i lacedkes it '
possible to prevent the operation node from bein ?ﬁR ch@ ged when
t'he room tenperature is changi ng toward the obse Fur her t he

cooling or heating node is kept over the fixed perlod of time frd the tinme

when the conpressor 1 stops. ﬁg operati
Relty ¥

conditioner or the conpressor o

od starts again after the air

operating by operating the switch

9 or the changing switch 10, the previously-set operation node is used.
~ Moreover, in this enbodi nen he f egperature range between the set

terrperature and the upper I

range between the set tenperats

e observing region and the tenperature
zrd the lower |imt thereof are equal to

reason, a program of th

each other, i.e., [err p edeterm ned tine and the second
predet erm ned time aﬂ@ﬁijhéﬂﬁﬂﬁiAiﬂi ther, i.e., %3555 an hour. For this
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27 m croconputer is sinplified, and therefore ot hethis@ can
be increased. As a result, controllabr lity of the e ¢4 oner

i nproves. Meanwhile, in t he f oregoi ng, the exanple U” n whi ch
it is predicted fromthe average value of the rate e room

tenperature that the roomtenperature has a tendency: t—e—rrse or fall.

However, it nmay be predicted that the r t enper at tendency to

rise or fall on the basis of the rate o hange in the roomterrperature

the rate of change in the roomtepnper atu aver age val ues, or a predicted
e P present-time room

tenperature. As ,descri bdd above, ] I on has an excel | ent
effect in that, he S '

the room t enRECNDITEIONER IS IN ON>
- N STATE |
CONDITIONER IS IN ON>—— 126
TATE [

120 " STOPPING
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predicted to becone a val ue mnthln t he obserV|ng region, air-conditioning

can be controlled so that the users feel confortable. nts
of- the present invention, as herein disclosed, const i t Thi f or

it is to be understood that ot her forms m ght be adopte m‘ M :’_l
CtAIMED | S 1. A controller for an air conditioner ha !

nmeans for detecting tenperature of a roon?rTS?Q4alrcondltloned sai d room
‘e becones a desired

bei ng heated or cool ed +
temperature, conpri singf ’gﬁﬁ%ﬁﬁﬁ:sfm predicting a tenperature
t endency of said room e L EgNpfans for measuring a first period of

time and a second pTLlnd of ti

SET AIR CONDITIONER N
IN AN ON STATE 160

<

CHANGING
SWITCH IS (];N A HEATING

M ' -
1
HOLD FOURAY LS ° HOLD FOUR-WAY
VALVE IN ON STATE VALVE IN OFF STATE |74
SET HEATING MODE [ SET COOLING MODE
172 176

'(TO ACTUATING-OPERATION)




control means for controlling a heating node for heat Mg SREAREEROM and a

cooling node for cooling said roomsuch that said terrpegya s , : a}j
b al
g tee‘ﬁ

desired tenperature; first changing neans which, in a c
heati ng node, said roomtenperature is within a first r | !
an upper limt of an obserad | ' | | i red tenperature
when said firft [@rHod of (ti THGpSBAT I Qe sMOBEd) heati ng node to
said cooling node if said UenperaLyure ENCV 1 ; and second
c¢hangi ng means which, in a case When ' [ o] I de, said room
tenperature is within a second re pss than a lower Iimt of
sai d observing region including said desijred terrpﬁg%]re when said second
period of tinme has el apsed, changes ' ' tg sai d heati ng node

if said tenperature tendenc RES@)R ON29> OFF

RESET AND
START TIMER

— <206
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_i. A controller for an air COHdItICNEJ7 accordlng to claim1, wherein
said tenperature tendency of said roomto be air -OffCntet A Bed KepREcddi ct ed on

tthe basis of a rate of change in said detected te id room 3.
A controller for an air conditioner, according ton£“ 'n sai d
tenperature tendency of said roon1to be airconditi ed on the

basis of a rate of change of a tenperature average value of said room 4.
A controller for an air conditioner, according to claim1, wherein said

" Yenperature tendency of said roomto be airconditioned is predicted on the
basi s of an average malue of the rate of change_in said detected
tenperature of said $pom 2. A control lzr for%%n air conditioner,
according to claim1gy wherein said tenpeéature ndency of said roomto be
airconditioned is prgﬁict on the basis@f a é%gdlcted val ue obt ai ned by
adding the rate of change n the roomterfger at to a current room
tenperature. 6. Aontrgler fo;~an ai rqcondizg oner, according to claim’
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1, wherein said desired tenperature is set.at the center Df 30 sald
obserw ng region. 7. A controller for ap,\a),_, ~condi.ti one%

claim1, further conprising maintaining. means . Whl{:h i'n a
sai d heating node, said roomterrperature36 within said f
said first period of tine has el apsed, maintains said heatlng nmode if said
tenperature tendency is falling, in a case where," in said coollng node,
said roomtenperature is within said second regi on when Has Shed Hasyze] T@d
s it

of time has el apsed, nABSTRACT OFi THEODISOLOSURE if said M’m my

ase. vvkiez.e"“ l\n

tendency ‘i s rai sing, and in a case where said roomtenper
sai d observing region, maintains - the current cooling or

i S.
CONTROLLER FOR AIR CONDITIONE&

A controller for an air conditioner is provided wherein
an operation mode is not unnecessarily changed in accordance
with variations in temperature. In a case where, in a
heating mode, room temperature is within & first region
which exceeds an upper limit of an observing region includ-
ing a desired temperature when a first perlod of time has
elapsed, the heating mode is changed to a cooling mode if a
temperature tendency is rising. In & case where, in the
¢cooling ﬁode, the room temperature 1s within & second region
which 15 less than a lower limit of thé observing region
including the desired temperature when a second period of
time has elapsed, the cooling mode is changed to the heating
mode if the temperaturse tendency is falling.

Figure 5



8. A controller for an air conditioner having a detecting means for
detecting tenperature of a roomto be airconditioned, [[said T oom:
heat ed or cooled so that said tenperature becones a d fied tenper atore,

conprising: predicting neans for predicti a tenpera ure te § d
room time neasuring neans for neasurlng:?gg a flrstlbéPde Eqﬁtﬁx ﬂ@gn
el apsed tinme after heating of said roomis stopped, dﬁﬁﬁﬁ?ﬁRNTﬂg-»as~
second period of tine, an 31 el apsed time after cooling of said roomis

st opped; control neans f rd i s% node for heating said room
and a cooling node for ' t said tenperature becones
said desired tenperature; first changing neans which, in a case where, in

said heating node, said roomtenperature is within a first region

CONTROLLER FOR AIR CONDITIONER

A controller for an air conditioner 1s provided wherein
an operation mode is not unnecessarily changed in accordance
~ with variations in temperature. ;n. a case: where, in a
heating mode, room temperature .is within a first region
which exceeds an upper limit of an ohserving region includ-
ing a desired temperature when a first period of time has
elapsed, the heating mode is changed to & cooling mode if a
temperature tendency 1is rising. In a case where, in the
cooling mode, the room.temperature is within a second region
which 1s less than & lower limit of the observing region
including the desired temperature when a second period of
time has glapsed. the céoling mode is changed to the heating
mode if the temperature tendency is falling.

Figure 5



‘Mthh exceeds an upper limt of an observing region mcludmg..-= .
tenperature when said first period of tinme has el apsed, chéanges squ;d ﬁgnnl
heat.i ng node to said cooling node if said tenperature tendency:is rlsfﬁgm J
and second changi ng neans which, in a case where, in said cooling node,

said roomtenperature is within a second region which is less than a | ower
limt of said observing region including said desired tenperature when said

second period of tine has el apsed, changes said cooling node to said

heating node if said tenperature tendency/7s falli né : u&cont'rol gﬁr for
an air conditioner, according to claim8, whereif e dency
of said roomto be airconditioned is predictean )55 Of
change in said detected tenperature of said roo 0 ATdent r gﬁ
air conditioner, according to claim8, wherein spif té¢nperatur cy of
said roomto be airconditioned is predicted on the| bagi $ Jof ar#
change W T 8
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- 32 of a tenperature average value of said room 11. A controllir E@ndﬁpﬁain
condi tioner, according to claim8, wherein said tenperature-te Jé }yﬁg;ﬂJ;j
said roomto be airconditioned is predicted on the basis lof~arm<ietgge "
val ue of the rate of change in said detected tenperature of said room 12.
A controller for an air conditioner, according to claim@8, wherein said
tenperature tendency of said roomto be airconditioned is predicted on the
basi s of a predicted val ue obtai ned by ain g the rate of change in the
roomtenperature to a current roomtenperature. 13. A controller for an air
conditioner, according to claim@8, wherein said desired tenperature is set
at the center of said observing region. 14. A controller for an air
conditioner, according to claim8, wherein said first period of time and
said second period of tinme are equal to each other.
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+ 15. A controller for an air conditioner, acoording to claéh18[ Huzt $£5
conpri sing maintai ni ng neans which in a case where, in saiidyheatli-ng: ey l

said room 33 tenperature is within said first regi on wer=sarad-—TT1r15St
period of tinme has el apsed, nmaintains said heating node if said tenperature
tendency is falling, in a case where, in said cooling node, said room
tenperature is within said second regi on when said second period of tine
has el apsed, nmintains said cooling node |f_said tenperature tendency is
raising, and in a case where saidFF ng$ drature is within said observi ng
region, maintains the current coo iﬂg- eating node as it is. 16. A
controller for an air conditioner having a detecting neans for detecting
tenperature of a roomto be , START
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. airconditioned, said roombeing heated or cool ed so that said-'ténperature
becone$ a desired tenperature, conprising: predicting neans for, pr q%ng
a tenperature tendency of said room tine neasuring neans for- -_ﬁb SUrtng, .. as
a first period of tinme, an elapsed tine after heating of “said roomis
stopped and said roomtenperature became a value within a first region

whi ch exceeds an upper linmt of an observi%§’region ing-llfﬁi ag aid desired
tenperature, and neasuring, as a second pé&€A pd of tine| . @Ssed tinme
after cooling of said roomis stopped and §di'd room tenperature becane a
value within a second region which is _Less tiraq_a |gger 34 limt of said
observing region; control nea s Nor—conoWdiTGR g 3 segti ng node for heating

said roomand a co@Or OPERATER 24
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[
. such that said tenperature becones said desired tenperaipre flrst Cg@ﬁflng
means ‘which, in a case where, in said heating node, said ;Qomﬁiwdﬁﬁ
is within said first regi on whi ch exceeds said upper Ii 't:p'“§dfd """""""""
observing region including said desired tenperature when said first perlod
of time has el apsed, changes said heatingsppde to said cooling node if said
tenperature tendency is r|S|ng ~and seconﬁ;g&ggglng means which, in a case

where, in said cooling re is within said second
region which is less t ERABIONWMODE t of said observing region
~including said desired \ BEFERMINATIOND/ sai d second period of tine has

el apsed, changes said cooling rfode to said heating node if said t enperat ure
tendency is falling} SET AIROCONDIPIONRR f0 air conditioner, according to
claim 16, further cmnN|}NrmNn@NngTHTE@ which in a case where, in
sai d heating node, ! ' thin said first regi on when
said first period of time has ¢l apsed, maintains said heating node if
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*said room

node as it is.

sai d tenperature tendency is falling,
35 tenperature is within said second

sernd period of tinme has el apsed, maintains said coolln
tenperature tendency is raising, and in a ¢
Is within said observing re
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