SPECIFICATION
OPERATION CONTROL DEVICE FOR AIR CONDITIONER

[(Technical Field]
This invention relates to an opération control device for
air conditioner and particularly relates to measures for

indicating an operation anomaly or the like.

[Background Art]

In general, there has been an air conditioner as disclosed
in Japanese Patent Application Laying Open Gazette No.2-85633.
in which a plurality of indoor units are connected to a single
remote cpntroller énd the plurality of indoor units are
controlled in units of groups by the remote controller.

Further. unit numbefs are assigned to the indoor units
respectively and control signals are transmitted and received
between each of the indoor units and the remote controller
according to the unit numbers.

Furthermore, when unit numbers are assigned to the indoor
units respectively at the time of installation of fhe like of
the indoor units, the unit numbers are disblayed on the remote
controller in order and at the same time indoor fans are
activated in correspondence to the display of the unit numbers
so that it is easy to examine whether the unit numbers stored
in yhe remote controller is matched with the indoor units whose

unit numbers have been assigned respectively.



- Problem to be solved -

In the above-mentioned air conditioner, the indoor fans
are activated for 'examination of the assignment of unit
numbers. However, at the time when an anomaly or the like
occurs in the indoor unit, no measure such as an activation of
the indoor fan or the like is taken for location of the indoor
unit.

More specificélly, at the time when something is wrong
with a motor—dperated expansion valve of the indoor unit and
an ahomaly 6ccﬁrsiin a aféin-pump; the indoor uhit outputs an
anomalous condition signal to the remote controller. When
receiving the anomalous condition signal, the remote controller
only displays the unit number of the indoor unit in which the
anomaly occurs and an anomaly code.

Thus, the indoor unit in an anomalous condition gives no
indication though the remote controller displays the unit
number. Therefore, in order to locate the indoor unit in an
anomalous condition, it is necessary to open the panels of the
indoor units one by one and obtain the respective unit numbers
of the indoor units. As a result, it takes much timé to locate
the indoor unit in an anomalous condition. This decreases in

serviceability the conventional air conditioner.

The present invention has been made in view of the
foregoing problem and has 1its object of increasing in
serviceability an air conditioner by allowing a prompt location

of an indoor unit in an anomalous condition or the like.



(Disclosure of Invention]

To attain the above-mentioned object, measures taken in
the present invention are characterized by causing an
indication in an air conditionlng unit in an anomalous
condition or the like when the air conditioning unit outputs

an anomalous condition signal or the like.

- Constitution -

More specifically, as shown in Fig. 1, a measure taken in
the invention of claim 1 premises an operation control device
for air conditioner having: a plurality of air conditioning .
units (3, 3, ...) for executing air conditioning operations;
and single control means (4) which is connected to each of the
alr cbnditioning units (3, 3, ...) and controls the air
conditioning units (3, 3, ...) in units of groups.

The control means (4) is provided with: unit memory means
(45) for receiving an anomalous condition signal from the air
conditioning unit (3) in operation anomaly to store a unit
number of the air conditioning.unit (3): check signal input
means (42) for inputting a check signal for checking on the
location of the air conditioning‘unit (3) in operation anomaly;
and indication signal output means (468) for outputting an
indication signal, at the time of input of the check signal
- from the check signal input means (42) in the case that the
unit memory means (45) stores the unit number of the air
cbnditioning unit (3), to the. air conditioning unit (3) having
the unit number.

In addition, each of the air conditioning units (3, 3,
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...} 1is provided with: anomaly determining means (32) for
determining whether an operation anomaly occurs and ouCpﬁtting
an anomalous condition signal to the control means (4) in the
event of operation anomaly; and indication operating means (33)
for receiving an indication signal from the control means (4)
to cause an indication in the air conditioning unit (3).

Fu;ther. a measufe taken in fhe invention §f claim 2
premises, as in the invention of claim 1, an operation control
device for air conditioner having a plurality of air
conditioning units (3, 3, ..;) and single control means (4).

The control means (4) is provided with: unit memory means
(45) for receiving a filter sign signal from the air-
conditioning unit (3) whose filter is to be changed to store
a unit number of the air conditioning unit (3); change signal
input means (42) for inputting a change signal for indication
of the air conditioning unit (3) whose filter is to be changed;
and indication signal output means (46) for outputting an
indication signal, at the time of input of the change signal
from the change signal input means (42) in the case that the
unit memory means (45) stores the unit number of the air.
conditioning unit (3), to the air conditioning unit (3) having
the unit number.

In addition, each of the air conditioning units (3, 3,

.} 1is provided with filter sign output means (34) for

outputting the filter sign signal for filter change to the
control means (4):.and indication operating means (33) for

receiving the indication signal from the control means (4) to



cause an indication in the air conditioning unit (3).
A measure taken in the invention of claim 3 is so composed
that in the invention of claim 1 or 2, the indicgtion operating

means (33) of each of the air conditioning units (3, 3, ...)

activates a fan.

- Operations -

In the invention of claim 1, under the above structure,
air conditioning operations are controlled in a'manner that
control signals are transmitted and received between the
plurality of air conditioning units (3, 3, ...) and the single
control means (4). When an anomaly occurs in one air
conditioning unit (3) under control of the air conditioning
operation, for example, when an nnomaly occurs in a motor-
operated expansion valve, the anomaly determining means (32)
of the air conditioning unin (3) outputs an anomalous condition
signal. _

In the control means (4), when the air conditioning unit
(3) outputs an anomalous condition signal, the unit memory
means (45) receives the anomalous condition signal and stores
the unit number of the air conditioning unit (3) having
transmittéd the anomalous condition signal. Then, the check
signal input means (42) inputs a check signal for . checking on
the lpcation of the air conditioniné unif (3) in operation
anomaly. At this time, if the unit memory means (45) stores the
above unit number of the air conditioning unit (3), the
indication signal output means (46) outputs an indicatipn

signal to the air conditioning unit (3) having the above unit
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number. Thereafter, when the air conditioning unit (3) receives
the 1indication signal from the control means (4), the
indication operating means (33) causes an indication in the air
conditioning unit (3).so tﬁat the air conditioning unit (3) in
operation anomaly can be readily located.

In the invention of claim 2, when one air conditioning
unit (3) outputs a filter sign signal, the unit memory means
(45) of the control means (4) stores the unit number of the air
conditioning unit (3), whose filter should be changed. Then,
the change signal input means (42) inputs a change signal for
indication of the air cdnditioning unit (3) whose filter should
be changed. At this time, if the unit memory means (45) stores
the above unit number of the air conditioning unit (3), the
indication signal output means (46) outputs an indication
signal to the air conditioning unit (3) having the above unit
number. Thereafter, the indication operating means (33) causes
an indication in the air conditioning unit (3) according to the
indication signal so that the air conditioning unit (3) whose
filter should be changed can be readily located.

In the invention of claim 3 according to the invention of
claim 1 or 2, when each of the air conditioning units (3, 3,
...) receives an indication signgl from the control means (4),
the indication operafing'means (33) causes an indication in the

~air conditioning unit (3) in a manner to activate a fan of the

alr conditioning unit (3).

- Effects -
According to the invention of claim 1, when an air
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conditioning unit (3) outputs an anomalous condition signal,
the air conditioning unit (3) itself gives an Iindication
according to an indication signal from the control means (4)
so that the air conditioning unit (3) in an anomalous condition
can be promptly located. That is, since it is not necessary to
open the panels of the air conditioning units (3) one by one
and obtain unit numbers as in the conventional case, the air
conditioning unit (3) in an anomalous condition can be readily
identified. This makes it possible to promptl& handle an
anomaly thereby increasing serviceability.

According to the invention of c¢laim 2, when an air
conditioning wunit (3) outputs a filter sign, the air
conditioning unit (3) itself gives aﬁ indication as in the
-event of anomaly so that the air cénditioning unit (3) whose
filter should be changed can be promﬁtly located. This enables
an immediate filter change thereby increasing serviceability.

Further, according to the invention of claim 2, since the
indication of an air conditioning unit (3) in the event of
anomaly or the liké is given in a manner of activating a fan,
it is not required to provide any special indicafion means so
that a correct indication of the air conditioning unit can be

achieved while increase in cost can be prevented.

[Brief Description of Drawings]

Fig. 1 is a block diagram showing a configuration of the

present invention.

Fig. 2 is a schematic diagram showing the entire system

configuration of an air conditioner.
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Fig. 3 is a control block diagram showing a group control
system.

Fig. 4 is a control flow chart showing an anomaly
determination processing routine.

Fig. 5 is a control flow chdrt showing a forcedly fan-on

processing routine.

[Best Mode for Carrying Out the Invention]

Detailed description is made below about embodiments of
the present invention with reference to the drawings.

- Embodiment 1 -

'As shown in Fig. 2, reference numeral (1) 1is an air
conditioner which is formed in a multi-unit type that a
plurality of indoor units (3, 3, ...) are connected to a single
outdoor unit (2) through refrigerant pipes. The outdoor unit
(2) has a compressor, a four-way selector valve, an outdoor
heat exchanger including an outdoor fan, and a motor-operated
expansion valve, which are not shown in the figure. Each of the
indoor units (3, 3, ...) has a motor-operated expansion valve
and an indoor heat exchanger including an indoor fan, which are
not shown in the figure, thereby forming an air conditioning
unit. The air conditioner (1) is so composed as to execute
cooling and heating operations.

Further, the outdoor unit (2) is connected to each of the
indoor units (3, 3, ...) through signal lines (11). Air
conditioning operations are controlled in a manner that control
signals are transmitted and received between the.outdoor unit

(2) and each of the indoor units (3, 3, ...). Each of the
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indoor units (3, 3, ...) is connected to one remote controller
(4) through signal lines (12), and one group-controlled famliy
(13) is formed of the one remote controller (4) and the plural
indoor units (3, 3, ...) connected to the remote controller
(4). In the group-controlled family (13), control signals such
as operation signals are transmitted and received between the
remote controller (4) and each of the indoor units (3, 3, ...),
and these plural indoor units (3, 3, ...) are controlled as one
group in unison by the one remote controller (4).

As shown in Fig. 3, the group-controlled family (13) is
formed so that a transmission section (31) of each of the
indoor units (3, 3, ...) is connected to a transmission section
(41) of the remote controller (4) through a signal line (12).
The remote controller (4) is provided with a button operating
section (42) having an operation button, a temperature setting
button and the like and a display (43) such as a segment
display for displaying a set temperature and the like, and
forms a'single control means. An input_signal.of the button
operating section (42) is transmitted to each of the.indoor
units (3, 3, ...) through the transmission section (41). The
display (43) receives an output signal of each of the indoor
units ﬁ3, 3, ...) through the transmission section (41) and
- displays a set temperature and the like.

Further, as a feature of the invenpion of claim 1, the
remote controller (4) is provided with an anomaly determining
section (44), an anomalous unit memory section (45) and a

forcedly fan-on section (48). Each of the indoor units (3, 3,



...) is provided with an anomaiy determining section (32) and
a fan controller (33).

The anomaly determining section (44) determines whether
there is an anomalous condition signal among output signals
which the transmission section (31) has received from the
indoor units (3, 3, ...). If there is an anomalous condition
signal, the anomaly determininé section (44) outputs an anomaly
determination signal., Then, the display (43) of the remote
controller (4) displays, according to the anomaly determination
signal of the anomaly determining section (44), a unit number,
i;e.. a unit address corresponding to the indoor unit (3) in
an anomalous condition, in segments or the like, and displays
an anomaly cord corresponding to the anomaly type such as an
anomaly of a motor-operated expansion valve, a drain pump, a
sensor or the like of the indoor unit (3), in segments.

The button operating section (42) has, besides the
functions as an operation button and the like, a function as
a check signal input means for inputting a check signal for
checking on the iocation of the indoor unit (3)_in operation
anomaly, in which the check signal is inputted therefrom by a
serviceman or the like when the remote controller (4) displays
a unit number of the indoor unit (3) in operétion anomaly or
the like. |

The forcedly fan-on section (48) forms an indication
signal_output.means for outputtiné an indication signal, at the
time of input of a check signal from the button operating

section (42) in the case that the anomalous unit memory section
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(45) stores the unit number of the indoor unit (3) in operation
anomaly, to the indoor unit (3) having the unit number. The
indication signal is outputted to the signal line (12) through
the transmission section (31).

The anomaly determining section (32) of each of the indoor
units (3, 3, ...) 'forms an anomaly determining means for
determining whether an operation anomaly such as a motor-
operated expansion valve anomaly occurs and outputting an.
anomalous condition signal to the remote controller (4) in the
.event of operation anomaly. The anomalous condition signal is
outputted to the signal line (12) through the transmission
section (31).

The fan controller (33) forms an indication operating
means for causing an indication in the indoor unit (3) iﬁ
operation anomaly when receiving an indication signal from thé
reﬁote controller (4). For example, the fan controller (33)

activates an indoor fan when receiving an indication signal.

- Operation controls in Embodiment 1 -

Next, description is made about operation controls of the
air conditioner (1).

Each of the indoor units (3, 3, ...) and the remote
controller (4) transmit and receive therebetween control
signals such as an operation signal and an indoor temperature
signal through the transmission sections (31, 41). Further,
each indoor unit (3) and the outdoor unit (2) transmit and
'dféceive control signals therebetween. Each indoor unit (3)

controls an opening of the indoor motor-operated expansion
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valve and the 1like while the outdoor unit.(2) controls a
capacity of the compressor and the like, thereby controlling
air conditioning operations.

At the time of air conditioning operation, in the event
of anomaly in an indoor motor-operated expansion valve, anomaly
in a drain pump and anomaly in a sensor, the anomaly
determining section (32) of the indoor unit (3) determines that
an anomaly occurs in the indoor unit (3) and outputs an
anomalous condition s;gnal. The anomalous condition signal is
outputted to the signal line (12) through the transmission
section (31) of the indoor unit (3).

" Description is made next about control operations of the
remote controller (4) in the event of operation anomaly of an
indoor unit with reference to control flow charts of Figs. 4
and 5.

First, an anomaly determination processing routine of Fig.
4 starts and in step STl determines  whether the remote
controller (4) has received an anomalous condition signal from
an indoor unit (3). More specifically, since an output signal
of an indoor unit (3) is received by the remote controller (4)
through a trapsmission'section (41), the anomaly determining
section (44) determines whether the output signal of the indoor
unit (3) which the transmission section (41) has received is
an anomalous condition signél. When the output signal of the
indoor unit (3) is a normal control signal, determination in

step ST1 becomes NO so that the anomaly determination

processing routine returns.
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On the other hand, whén the outpuﬁ signal of the indoor
unit (3) is an anomalous condition signal, determination in
step ST1 becomes YES so that the routine proceeds to step STZ.
in which the unit number of the indoor unit (3) in operation
anomaly is recognized, that is, the unit address of the indoor
unit (3).is recognized. Thereafter, the routine proceeds to
step ST3, in which the anomalous unit memory section (45)
stores the unit number of the indoor unit (3) in operation

anomaly. Then, the anomaly determination processing routine
returns.

When the anomaly determining section (44) determines the
anomaly of the indoor unit (3), the display (43) of the remote
controller (4) displays the unit number and an anomaly -cord
corresponding to the anomaly type such as a motor-operated
expansion valve anomaly. |

When the anomaly determination processing routine returns,
a forcedly fan-on processing routine of Fié. S is exécuted.

Eirst, the forcedly fan-on processing routine starts and
in step ST4 determines whether a checking flag is set. Whern the
checking flag is not set, determination in step ST4 becomes NO
and the routine proceeds to step STS, where it determines
whether a check button has been turned on. When an anomaly
occurs in the indoor unit (3), an anomaly cord is shown on the
display (43). A serviceman or the like sees the anomaly cord
on the display (43) and then operates the button operating
section (42) to input a check signal.

Until the button operating section (42) 1is operated
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whereby a check signal is inputted, determination in step ST5
repeats NO and the forcedly fan-on processing routine continues
to return with the anomaly cord or the like remaining‘
displayed. When a check signal is inputted, the routine
proceeds from step.STS to step ST6, where it sets a checking
flag. |

Thereafter, the routine proceeds to step ST6 to step ST7T.
In this step, since an anomaly occurs in the indoor unit (3),
the remote controller (4) transmits a stop signal to all the
indoor units (3, 3, ...) thereby deactivating all the indoor
units (3, 3, ...). |

Subsequently, the routine proceeds'to step STS8, where it
determines whether each indoor unit (3) is the indoor unit in
operation anomaly. In other words, a search for the indoor unit
(3) in operation anomaly is conducted in the order of unit
numbers. Until the unit number stored in the anomalous unit
memory section (45) is found, the forcedly fan-on processing
routine continues to return. When the ﬁnit number stored in the
anomalous unit memory section (45) is found, determination in
. step ST8 becomes YES aﬁd the routine proceeds to step ST9, in
which the forcedly fan-on section (486) outputs a forcedly on
signal as an indication signal. Then, the forcedly fan-on
proceeding routine returns.

The forcedly on signal is transmitted to the indoor unit
(3) through the transmission section (31). Further, the
foréedly on signal is received by the indoor unit (3) and is

transmitted to'the fan controller (33) through the transmission
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section (31), so that the indoor unit (3) in operation anomaly
activates an indoor fan according to a control signal of the
fan controller (33). The activation of the fan enables the
serviceman to locate the indoor unit (3) in operation anomaly.

On the other hand, when the checking flag is set in step
ST4, determination becomes YES so that the routine proceeds to
step ST10. More specifically, when a forcedly on signal 1is
outputted in step ST9, the routine proceeds to step ST10
through step ST4. In step ST10., whether there has been an
operation of the button operating section (42) is determined.
Until the button operating .section (42) 1is operated,
determination in step ST10 is NO and the forcedly fan—o.n
processing routine continues to return. When the button
operating section (42) is operated, determination in step ST10
becomes YES so that the routine proceeds to step ST1l, in which
the output of the forcedly on signal is stopped. Then, the
forcedly fan-on processing routine returns.

In other words, when any one of buttons is turned on in
the button operating section (42) after a forcedly on signal
is outputted in step ST9, the output of the forcedly on signal

1s stopped so that the fan of the indoor unit (3) is

deactivated.

- Effects of Embodiment 1 -

As mentioned above, according to the present embodiment,
when the indoor unit (3) outputs an anomalous condition signal,
the indoor unit (3) activates a fan according to a forcedly on

signal from the remote controller (4). This allows a prompt
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location of the- indoor unit (3) in operation anomaly. That is,
it is not necessary to open the panels of the indoor units (3)
one by one to obtain the unit numbers as in the conventional
manner, so that the indoor unit (3) in operation anomaly can
be readily located. This makes it possible to promptly handle
an anomaly thereby increasing serviceability.

Further, since the anomaly indication is executed by
activating a fan, no special indication means is needed so that

a correct indication can be achieved while increase in cost can

be prevented.

- Embodiment 2 -

Another embodiment of the present invention, according to
claim 2, is_ so composed as to activate an indoor fan in
response to a filter sign.as shown in Fig. 3.

More specifically, each of the indoor units (3, 3, ...)
is provided with a filter check section (34). The filter check
section (34) fbrms a filter sign putput means which outputs a
filter sign signal fof filter change to the remote controller.
(4) based on a period of operation or the like. The filter sign
signal is transmitted to the remote controller (4) through the
transmission section (31).

The anomaly determining section (44) of the remote
controller (4) is so composed as to determine that a filter
sign signal of the indoor unit (3) is one of anomalous
condition signals énd output a.filter-change determination
signal. The anomalous unit memory section (45). is so composed

as to store a unit number of the indoor unit (3) whose filter
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should be changed according to the filter-change determination
signal. The remote controller (4) receives a filter sign signal
and then displays the unit number on the display (43). The
button operating section (42) forms a change signal input means
for inputting a change signal for indication of the indoor unit
(3) whose filter should be changed.

| The fan controller (33) of each of the indoor units (3,
3, ...) 1is so compbsed as to activate an indoor fan for
indication of the indoor unit (3) when receiving an.indication

signal from the remote controller (4).

- Filter sign control operations in Embodiment 2 -

Next, description'is made about céntrol operations on a
filter sign. This control operations are substantially equal
to the control operations in the event of operation anomaly
shown in Figs. 4 and 5. Whén the indoor unit (3) outputs a
filter sign signal,. fﬂe remote controller (4) determines
whether to receive the filter sign signal. Wheh the signal has
been recéived, the unit numbef of the indoor unit (3) which has
transmitted the filter sign sigﬁal is stored.

Subsequently, it 1is determined whether the button
bperatiﬁg section (42) has been operated. More specifically,
when receiving the filter sign signal from the indoor unit (3);
the remote controller (4) displays the unit number of the
indoor unit (3) whose filter should be changed on the display
(43). A serviceman or the like sees the indication and then
operates the button operating section (42) thereby.inputting

a change signal. The forcedly fan-on_section (46) outputs a
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forcedly on signal according to the change'signal. so that the
fan controller (33) of the indoor unit (3) whose filter should
be changed activates an indoor fan. The activation of the fan
enables the serviceman or the like to locate the indoor unit

(3) whose filter should be changed.

- Effects of Embodiment 2 -

As mentioned'above, according to the present embodiment,
when the indoor unit (3) outputs a filter sign, the indoor unit
'(3) itself gi&es an indication by activating a fan thereof as
in the event of operation anomaly in Embodiment 1, so that the
indoor unit (3) whose filter should be changed can be promptly

located. This allows a prompt filter change thereby increasing

serviceability.

- Other modifications -

In the present embodiments, an indication of an anomaly
or the like is executed by activating an indoor faﬁ of an
indoor unit (3). Alternately, in the inventions bf claim 1-and
2, an indication alarm may be provided as indication-executing
means for anomély indication or the like in each indoor unit
(3), or other indoor actuators may be activated for anomaly
indication or the like.

The control means is not limited to the remote controller

(4) and may be a central controller or the like.

"[Industrial Applicability]

As described so far, according to an operation control
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device for air conditioner of thé present inyention, an indoor
unit-itself in which an operation anomaly occurs or whose
filter should be changed gives an indication. Accordingly, the
present invention is adaptable to air conditioners in which a

plurality of indoor units are provided.
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CLAIMS

1]

1. An operation control device for air conditioner having:

a plurality of air conditioning units (3, 3, ...) for
executing air conditioning operations: and

single control means (4) which is connected to each of the
air. conditioning units (3, 3, ...) and controls the air
conditioning units (3, 3, ...) in units of groups,

‘the control means (4) comprising:

unit memory means (45) for receiving an anomalous
condition signal from the air conditioning unit (3) in
operation anomaly to store a unit number of the air
conditioning unit (3);.

check signal input means (42) for inputting a check signal
for checking on the location of the air conditioning unit (3)
in operation anomaly; and

indication signal'output means (46) for outputting an
indication signal, at the time of input nf the check signal
from the check signal input means (42) in the case that the
unit memory means (45) stores tne unit number of the air
conditioning unit (3), to the air conditioning unit (3) having
the unit number, | ‘ |

each of the air conditioning units (3, é. ...) comprising:

anomaly'determining means (32) for determining whether an
operation anomaly occurs and outputting an anomalous condition

signal to the control means (4) in the event of operation

anomaly; and
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indication operating means (33) for receiving an
indication signal from the control means (4) to cause an

indication in the air conditioning unit (3).

2. An operation control device fo£ air conditioner having:
a plurality of air conditioning units (3, 3, ...) for
executing air conditioning operations; and .
single control means (4) which is connected to each of the
air conditioning units (3, 3, ...) and .controls the air
" conditioning units (3, 3, ...) in units of groubs.
the control means (4) comprising:
unit memory means (45) for recei&ing a filter sign signal
from the air conditioning unit (3) whose filter is to be
changed to store an unit number of the'air conditioning unit
(3):
change signal input means '(42) .for inbutting a change
signal for indication of the air conditioning unit (3) whose
filter is to be changed; and
| indication signal output means (46) for outputting an
indicatioh signal, at the time of input of the change signal
from the change signal input means (42) in the case that the
unit memory means (45)'st6res the unit number of the air
conditioning unit (3),lto the air conditioning unit (3) having
the unit number, |
.each of the air conditioning units (3, é. | comprising:
filtér sign output means (34) for outputting a filter sign
signal for filter change to the cdntrol means (4); and

indication operating means (33) for receiving the
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indication signal from the control means (4) to cause an

indication in the air conditioning unit (3).

3. An operation control device for air conditioner according
to claim 1 or 2, wherein
the indication operating means (33) of each of the air

conditioning units (3, 3, ...) activates a.fan.
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