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"BACKGROUND OF THE INVENTION

The present invention relates, in particular, to
protective operations when the outdoor air temperature
becomes low in cooling operation in the case of an air
conditioner of separation type being constituted with
indoor units and outdoor units.

There is an example of the prior art about the air
conditioner which is described in a Japanese Utility
Model laid-open No. Hei3-77177.

In the case of a controller for an air conditioner
described in the gazette, when the outdoor air
temperature is higher than 20°C, a fan motor of the
outdoor unit is operated in H (high speed) quantity and
when the outdoor air temperature is lower than 20°C the
fan motor of the outdoor unit is operated in L (low
speed) draft quantity to control the lowering of the
pressure on the low pressure side in refrigerating
circuit, and when the pressure on the low pressure side
is lowered below a specified pressure, a compressor and
the fan motor of the outdoor unit are stopped. Owing
the constitution as described in the above, the lowering

of the pressure on the low pressure side in the
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BACKGROUND OF THE | NVENTI ON "The present invention relates, in
particular, to pro- tective operations when the outdoor air tenperature be-
conmes low in cooling operation in the case of an air con- ditioner of
separation type being constituted with indoor units and outdoor units.
There is an exanple of the prior art about the air conditioner which is
described in a Japanese Utility Mdel |aid-open No. Hei 3-77177. In the
case of a controller for an air conditioner de- scribed in the gazette,
when the outdoor air tenperature is higher than 20[err]C, a fan notor of

the outdoor uhifirigerating circuit is prevented when the outdoor air
temperature is low.

There is another example of the prior art as shown
in a Japanese Utility Model laid-open No. Sho62-164531.
In the case of an air conditioner described in the
gazette, the outdoor air temperature is detected in a
heating operation, and when the temperature becomes
lower than a specified temperature, the heating
operation in heat pump cycle is changed over to a
heating operation by an electric heater. As described
in the above, when the outdoor air température is low,
the operation in the heat pump cycle, in other words,
the operation of a compressor is stopped, that is, when
the operation efficiency in the heat pump cycle is low,
the operation of the compressor is stopped to prevent
the unnecessary consumption of energy.

When the outdoor air temperature is specially low,
there has been a trouble that the evaporation of
refrigerant in an outdoor side heat exchanger is not
performed sufficiently and liquid compression can be
produced to break the compressor; however, as described
in the above, such a breakage of the compressor is
prevented by the stop of operation of compressor when

the outdoor air temperature is low.
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operated in H (high speed) quantlty and mhen the out- door air tenperature
Is lower than 2 err]C the fan notor of the outdoor unit is operated in L
(1 ow speed) draft quantity to control the |owering of the pressure on the
| ow pressure side in refrigerating circuit, and when the pressure on the

| ow pressure side is | owered below a specified pressure, a conpressor and
the fan notor of the outdoor unit are stopped. Oam ng the constitution as
described in the above, the [owering of the pressure on the |ow pressure
side in the refrigerating circuit is pre- vented when the outdoor air
tenperature is |ow furthmkr%ﬂﬁ@Pbﬂo@£e¢h%XBh%9% aFtthe geseribed 8 shown

In a Japanese Utility Mgdel _| ai d- 8
a Japanese laid-open atent ‘Application No. Hei2-121598,

In an air conditioner shown in the gazette, 3 indoor
units are connected to 1 outdoor unit. A remote
controller is provided to each of these indoor units,
and the operation of each indoor unit is controlled by
the remote controller of exclusive use.

In the conventional air conditioner, however, an
abnormal stop of a compressor is operated in a lowering
period of the pressure on the low pressure side in
refrigerating circuit. Therefore, a low pressure switch
for detecting the low pressure on the low pressure side
in the refrigerating cycle is needed and also when the
pressure on the low pressure side is in a normal range
and the outdoor air temperature is specially lowered,
the operation of the compressor is not stopped;
therefore, there has been a problem, such as an
occurrence of refrigerant liquid-back to the compressor.

Moredver, when an indoor side heat exchanger is
acting as an evaporator, in general, condensed water
(drain water) drops from the indoor side heat exchanger.
In the case of the air conditioner in which the
condensed water is once received with a drain pan and

then the water is discharged outside the indoor unit
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Sho62-16453T. 1T The tase of —am arr condi t roner—de= scribed in the gazette - —
the outdoor air tenperature is de- tected in a heating operation, and when

- the tenperature becones |ower than a specified tenperature, the heat- ing -
operation in heat punp cycle is changed over to a heating operation by an
electric heater. As described in the above, when the outdoor air
tenperature is low, the

with a pump, the condensed water is produced for a
certain period of time {(a period of time till the
temperature of the indoor side heat exchanger reaches to
the room temperature) after the stop of operation of the
compressor, so that if the operation of the pump is
stopped simultaneously with the stop of operation of the
compressor, the condensed water may overflow from the
drain pan.

'In the case of the above-mentioned prior art
example (a Japanese Utility Model laid-open No. Sho62-
164531), when the outdoor side air temperature becomes
low, the heating operation in the heat pump cycle is
switched to the heating operation by the electric
heater. Because of this, the capacity in the heating
operation is proportional to the heat generation
capacity of the electric heater.

Therefore, the electric heater of a large heat
generation capacity is needed to obtain a sufficient
heating capacity (For a room of about 13 m2, heat
generation capacity of about 5 kW will be needed.). For
general dwelling houses, however, a capacity (the
maximum current capable of flowing.safely through a
branch circuit) is limited from the point of view of

safety. For example, when the capacity is 30 A, the

This Sheet Has Been Rep

- W




operation in the heat punp cycle, in other words, the operation of a

conpr essor

Is stopped, that is, when the operation efficiency in the heat

punp cycle is low, the operation of the conpressor is stopped to prevent
t he unnecessary consunpti on of energy.

operating current of a circuit breaker is 20 A, so that
an allowable electric heater capacity is 2 kW at a
maximum; therefore, there has been a problem that the
heating capacity is not sufficient when the outdoor air
temperature is low. |

In order to use the electric heater of the order of
5 kW, the branch circuit to be exclusively used for the
electric heater has to be provided and further a large
sized casing for protecting the electric heater is
needed; thereby, there has been a problem that the air
conditioner itself has to be a large sized one.

Further in the case of an air conditioner
constituted as mentioned in the above, when a plurality
of indoor units are provided, individual setting values
have to be set for these.indoor units and the operation
controls are made to be complicated. There has been a
problem that erroneous setting may occur such as the
setting of different operation modes (cooling operation,
heating operation, defrosting) for indoor units.

There has been a problem that the control device of
the outdoor unit has to be a large sized and complicated
one since the indoor units are all connected to the
outdoor unit through signal lines and the outdoor unit

has to communicate with all of these indoor units.
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Wien the outdoor air temperature is specially low, there has been a trouble
that the evaporation of refrig- erant in an outdoor side heat exchanger is
not per- formed sufficiently and |iquid conpression can be pro- duced to
break the conpressor; however, as described in the above, such a breakage
of the conpressor is pre- vented by the stop of operation of conpressor
when the outdoor air tenperature is |ow. A further exanple of the prior
art is described in a Japanese | ai d-open Pat ent Application No.

Hei 2-121598. In an air conditioner shown in the gazette, 3 indoor units are
connected to 1 outdoor unit. A renote controller is provided to each of

t hese indoor units, and

SUMMARY OF THE INVENTION

The present invention is invented considering the
problems mentioned in the above, and an object of the
present invention is to provide an air conditioner in
which refrigerant liquid-back to a compressor is
prevented.

Another object of the present invention is to
provide an air conditioner in which the leak of
condensed water from an indoor side heat exchanger is
prevented.

A further object of the present invention is to
provide an air conditioner in which a heating operation
in heat pump cycle is stopped and a signal is output to
start a heating operation using an electric heater, a -
furnace, a boiler, etc. when the open air temperature
becomes low. |

Yet another object of the present invention is to
make it possible, in an air conditioner having a
plurality of indoor units, to perform the setting of
respective indoor units simultaneously, and to lighten
the load on control devices concerning the transmission
and reception of signals with each of these indoor units

and the outdoor unit.
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“tte ~oper attTom of Teach—Tndoor oMt s conttTot ed Dy the re- note controfrter —— —
of exclusive use. In the conventional air conditioner, however, an ab-
normal stop of a conpressor is operated in a |lowering period of the -
pressure on the |ow pressure side in ref refrig- erating circuit.

Therefore, a | ow pressure switch for de- tecting the |ow pressure on the
| ow pressure side in the refrigerating cycle is needed and al so when the
pres- sure on the |ow pressure side is in a normal range and the outdoor
air tenperature is specially |Iowered, the op- eration of the conpressor is

not stopped; ther Ho(r?gga%q{a‘{% aﬁ%&ﬁﬁiﬂ% %%@Sélﬁ occur- rence

of refrigerant liu e conpressor.
invention is constituted with an indoor unit having an

indoor side heat exchanger for performing heat exchange
with the air in a room and an outdoor unit having an
outdoor side heat exchanger for performing heat exchange
with the outdoor side air, and has a refrigerating cycle
constituted with the indoor side heat exchanger, a
compressor, the outdoor side heat exchanger and an
expansion device; the controller of the air conditioner
comprises a temperature control means which performs
cooling operation in controlling the compressor to be
operated at a full capacity or to stop the operation, a
protective means to stop the compressor compulsorily
independent of the operation of the temperature control
means when the outdoor air temperature becomes lower
than a specified temperature, and an indicate means
which displays the operation of the protective means
when the protective means is operated.

The indoor unit has a constitution in which the
dropped water from the indoor side heat exchanger is
pumped up to a high position and then the water is
discharged to outside the indoor unit; the controller

comprises a pump control means which operates the pump

This Sheet Has Been Reﬁ

-7 ARG




Mor eover, when an |ndoor si de heat exchanger S actlng as an evaporator I n
general, condensed water (drain water) drops fromthe indoor side heat
exchanger.

for a predetermined period of time after the start of
operation of the protective means.

Further, the indoor unit'comprises a draft means
for expediting the heat exchange between the air inside
a room and the indoor side heat exchanger, and the pump
control means operates the draft means while the pump is
operated.

An air conditioner according to the present
invention comprises a refrigerating cycle constituted to
be able to perform heating operation of a room using a
compressor, a condenser, an expansion device and an
evaporator, and a controller of the air conditioner
comprises a control means which outputs a signal to stop
heating operation and starts the other heating device
when the outdoor air temperature becomes lower than a
specified temperature.

In the case of an air conditioner according to the
present invention, it is made possible to combine an
outdoor unit having a compressor and an outdoor side
heat exchanger, and a plurality of indoor units each
having an indoor side heat exchanger respectively, and
to perform air conditioning operation using individual
indoor units; the controller of the air conditioner is

constituted with an outdoor side control means for
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In the case of the air conditioner in which the condensed water is once
received with a drain pan and then the water is discharged outside the
indoor unit with a punp, the condensed water is produced for a certain
period of time (a period of time till the tenperature of the indoor side
heat exchanger reaches to the roomtenperature) after the stop of operation
of the conpressor, so that if the operation of the punp is stopped

simul taneously with the stop of operation of the conpressor, the con-

controlling the operation of the outdoor unit, an indoor
side control means A for controlling the operation of a
specified indoor unit, and an indoor side controller B
for controlling the operation of the other indoor units;
the controller comprises a first signal line which
transmits a signal for controlling the outdoor unit to
the outdoor side control means in connecting the outdoor
side control means and the indoor side control means A
to each other, a second signal line which transmits a
signal which is set for controlling the operation of the
specified indoor unit from the specified indoor unit to
the other indoor units and a signal expressing the
occurrence of a trouble in the other indoor units from
the other indoor units to the specified indoor unit in
connecting the specified indoor unit and the other
indoor units, and a remote controller to give a setting
signal for controlling the operation of the specified

indoor unit to the specified indoor unit.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and
advantages of the present invention will be more
apparent from the following description taken in

connection with the accompanying drawings, in which:
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densed water may overflow fromthe drain pan. In the case of the
above-nentioned prior art exam ple (a Japanese Utility Mdel |aid-open No.
Sho62-164531), when the outdoor side air tenperature beconmes |ow, the
heating operation in the heat punp cycle is switched to the heating
operation by the electric heater. Because of this, the capacity in the
heating op- eration is proportional to the heat generation capacity of the
el ectric heater. Therefore, the electric heater of a | arge heat gener-
ation capacity is needed to obtain a sufficient heating capacity (For a
room of about 13 Migs]l imaa spstemtblock apbagramPf A LAL5 kWwi || be

needed. ). For general -
conditioner showing an embodiment according to the
present -invention.

Fig. 2 is a refrigerant circuit diagram showing a
refrigerating cycle of the air conditioner shown in Fig.
1. .

Fig. 3 is a sectional view of a principal part of
an indoor unit when it is installed on a ceiling.

Fig. 4 is an electric circuit diagram to be used
for the indoor unit shown in Fig. 3.

Fig. 5 is an electric circuit diagram to be used
for the indoor unit shown in PFig. 3.

Fig. 6 is an electric circuit diagram to be used
for the indoor unit shown in Fig. 3.

Pig. 7 is an electric circuit diagram to be used
for the indoor unit shown in Fig. 3.

Pig. 8 is an electric circuit diagram to be used
for the indoor unit shown in Fig. 3.

Fig. 9 is an electric circuit diagram to be used
for the outdoor unit shown in Fig. 1.

Fig. 10 is an electric circuit diagram to be used

for the outdoor unit shown in Fig. 1.
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dwel I'i ng houses, however, a capacity (the nBX|nun1current capable of
flow ng safely through a branch cir- cuit) is [imted fromthe point of
view of safety. For ex- anple, when the capacity is 30 A the operating -
current of a circuit breaker is 20 A so that an allowable electric heater
capacity is 2 kWat a maximum therefore, there has been a problemthat the
Peatlng capacity is not suf- ficient when the outdoor air tenperature is
OoW.
Fig. 11 is an illustrative representation showing
the flow of signals among the indoor unit (A), the
indoor unit (B) and the outdoor unit.
Fig. 12 is a flow chart showing principal
operations of the indoor unit (A).
FPig. 13 is a flow chart showing a part of the
operations, especially, in cooling operation in step S8
shown in Fig. 12,
Fig. 14 is a flow chart showing a part of the
operations, especially, in heating operation in step S8
shown in Fig. 12.

Fig. 15 is an electric circuit diagram of an

electric heater as the other heater.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment according to a present invention will
be explained based on the drawings in the following.
Fig. 1 is a system block diagram of an air conditioner
according to the present invention, and in the figure,
reference numerals 1 and 2 denote indoor units {(A) and
(B) and they are provided in respective rooms to be air
conditioned. Reference numeral 3 denotes an outdoor

unit and it performs endothermic action or exothermic
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In order to use the electric heater of the order of 5 kW the branch
circuit to be exclusively used forthe elec- tric heater has to be provided
and further a |arge sized casing for protecting the electric heater is
needed; there-

action from or to a heat source (for example, open air,
water, etc.).

Reference numeral 4 denotes a power line to be used
for supplying power from an AC power source to the
outdoor unit 3. Reference numeral 5 denotes a power .
line to be used for supplying power to the indoor unit
(A) 1 through the outdoor unit 3. Reference numeral 6
denotes a power line to be used for supplying AC power
to the indoor unit (B) 2 through the outdoor unit 3 and
the indoor unit (A) 1.

Reference numeral 7 denoteé a signal line to be
used for the transmission and reception of control
signals between the indoor unit (A) 1 and the outdoor
unit 3.

Reference numeral 8 denotes a signal line to be
used for the transmission and reception of control
signals between the indoor unit (A) 1 and the indoor
unit (B) 2.

Fig. 2 is a refrigerant circuit diagram showing the
refrigerating cycle of the air conditioner shown in Fig.
1. Reference numeral 9 denotes a compressor, 10 denotes
a four-way valve for changing the direction of flow of
the refrigerant, 11 denotes an outdoor side heat

exchanger, 12 denotes a freezing preventive heat
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Dy, "there has beena probl em that--the arr—condi t+Hefet—+t~—setf—hast-o-be—=a

| ar ge si zed one. Further in the case of an air conditioner constituted
as nentioned in the above, when a plurality of indoor units are provided,

i ndi vi dual setting values have to be set for these indoor units and the
operation controls are nade to be conplicated. There has been a probl em
that erroneous setting nmay occur such as the setting of dif- ferent
operation nodes (cooling operation, heating op- eration defrosting) for

i ndoor units. There has been a problemthat the control device of the
outdoor unit has to be a |l arge_sjzed and conpli- cated one since the indoor
units are al I® gﬂpqqy;ékg in the lowegqgart of the outdoor side

heat exchanger 11, 13 denotes a receiver tank, 14 and 16
denote capillary tubes for a cooling mode, 15 and 17
denote indoor side heat exchangers, 18 denotes an
accumulator, and 19 and 20 denote capillary tubes for a
heating mode.

In the case of a cooling mode, the refrigerant
discharged from the compressor 9 flows in a direction of
an arrow described with a full line, the outdoor side
heat exchanger 11 and the freezing preventive heat
exchanger 12 act as condenser, and the indoor side heat .
exchangers 15 and 17 act as evaporator. For the
capillary tubes 14 and 16, pressure reducing quantity is
set to be able to obtain a proper evaporation
temperature in the indoor side heat exchangers 15 and
17.

Reference numerals 21, 22 and 23 denote check
val#es, and the refrigerant can flow only in the
direction shown by a full line arrow or a broken line
arrow. |

In Fig. 2, when the four-way valve 10 is switched
to a broken line position the operation mode is switched
to the heating mode. In the case of the heating mode,

the refrigerant discharged from the compressor 9 flows
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outdoor unit through signal lines and the outdoor unit has to comuni cat e
with all of these indoor units. A further exanple of a prior art air
conditioner is dis- closed in US-A-4627483 which conprises at |east one

i ndoor unit having a heat exchanger for perforning heat exchange with the
air in the or each roomin which it is fitted, an outdoor unit having a
heat exchanger for per- form ng heat exchange with the open air, a
refrigerating circuit for cooling the or each room conprising the or each
i ndoor heat exchanger, a conpressor, the outdoor side heat exchanger, and
an expansi on ggvigRe, dieaBeionablir eneobtokenntine aorowenandl kheg t he

conpressor to performa cooling operation dependent upon the tem
indoor side heat exchangers 15 and 17, and the freezing
preventive heat exchanger 12 act as condensers, and the
outdoor side heat exchanger 1l acts as the evaporator.
The capillary tube 19 sets a pressure reducing quantity
of the refrigerant branching from the receiver tank 13,
and the capillary tube 20 sets a pressure reducing
quantity of the refrigerant after passing through the
freezing preventive heat exchanger 12.

Reference numeral 24 denotes a high pressure
switch, 25, 26 and 27 denote strainers, and 28 denotes a
drier. Reference numeral 29 denotes an outdoor fan
driven by a motor, and 30 and 31 denote indoor fans
driven by motors; the outdoor fan 29 expedites the heat
exchange between the outdoor side heat exchanger 11 and
the open air, and the indoor fans 30 and 31 expedite the
heat exchange between the indoor side heat exchangers 15
and 17, and the air in the rooms.

Fig. 3 is a sectional view of a'principal part of
the indoor unit(A)ll (an indoor unit of a recessed
ceiling type) when it is installed on a ceiling. In an
internal space 32 of the ceiling 300, a main body 35 is
provided being hung from a ceiling beam 33 with a hanger

34 comprises built-in parts as shown below: the indoor
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perature- in—the or—each—+oom—antd—override—+eans for—dt sabki-ng-the — —-
conpressor .independently of the tenper- ature control neans when the open
air tenperature drops bel ow a predeterm ned tenperature.

fan 31 being composed of a sirocco fan housed in a fan
casing 37 having a suction nozzle 36, the indoor side
heat exchanger 17, and a drain pump 40. A decorative
'panel 41 comprises: a suction port 43 with an air filter
42, a discharge port 45 having a flap 44, a main drain
pan 47 for receiving condensed water 46 attached to the
indoor side heat exchanger 17, an outside auxiliary
drain pans 50 and 51 for'receiving condensed dew water
49 attached to the outside wall of an ocuter casing 48 of
the main body 35, and inside auxiliary drain pans 54 and
55 for receiving condensed dew water 53 attached to a
heat insulator 52 of the outer casing 48, the inside
auxiliary drain pans 54 and 55 which are formed into the
body with the heat insulator 52 with an insulating
material of urethane foam. The air of high temperature
and humidity in the internal space 32 of the ceiling 300
is cooled by cold wind in the wind path 56 cooled by the
indoor side heat exchanger 17 and the produced condensed
dew water 49 and 53 attached to the outer wall on one
side of the outer casing 48 and the insulator 52 is
received by the auxiliary drain pans 50 and 54 on a
side, and the air of high temperature and humidity in
the internal space 32 of the ceiling 300 is cooled by

the air inside the room cooled by air conditioning, and
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The present i nventi on seeks to prOV|de an air con- ditioner in

whi ch the | eak of condensed water from an outdoor side heat exchanger is

prevent ed.

According to the invention, there is provided an air

conditi oner according to the preanble of claim1 further conprising a drain
punp for discharging condensed wa- ter collected during operation of the
air conditioner and punp control neans for naintaining the operation of the
drain punp for a specified period of time after operation

the produced condensed dew water 49 and 53 attached to
the outer wall on the other side of the outer casing and
the insulator 52 is received by the auxiliary drain pans
51 and 55 on the other side, and the condensed dew water
46, 49 and 53 is led to the main drain pan 47. The
condensed dew water is.pumped up by the drain pump 40
and discharged outdoors from the discharge port 58
through a discharge hose 57 together with the condensed
dew water 46 attached to the indoor side heat exchanger
17 and received by the main drain pan 47.

As described in the above, the condensed dew water
collected in the main drain pan 47 is once pumped up to
a high place by the drain pump 40 and discharged, so
that even if the main drain pan 47 is located at a low
place, the discharge of condensed dew water can be
performed easily.

Fig. 4 to Fig. 8 show electric circuit diagrams to
be used for the indoor unit(A) 1 shown in Fig. 3. 1In
the figures, 101 denotes a microprocessor (TMS73Cl6l-
C76582 of Texas Instruments Inc.) which controls the
equipment based on a program previously stored in the
internal ROM.

Reference numerals 102 and 103 denote interface

circuits, and the interface circuit 102 performs
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-of the overrrdeneans: -- Fhed+rdoeor- untt-i s construected—so-tHat—the

collected water fromthe indoor side heat exchanger is punped up to a high
position and then the water is discharged to outside the indoor unit; the
controller conprises the punp control neans which operates the punp for a
pre- determned period of tinme after the start of operation of the override
nmeans. Further, the indoor unit conprises a fan for pronot- ing the
heat exchange between the air inside a roomand the indoor side heat
exchanger, and neans for op- erating the fan at the sane time as the drain

pump.  Pref efablyug10e 84 £OBEHEISH0e 650 L8%AR ElEm tne

indoor unit(B) 2, and the interface circuit 103 performs
transmission and reception of data td and from the
outdoor unit 3, and they have the same circuit
constitution. The electric circuits of the interface
circuit 102 and the interface circuit 103 will be
explained in Fig. 7.

Reference numeral 104 denote a power supply
circuit, and it generates DC voltages, +12 V and +5 V,
from the AC power (AC 12 V) supplied through a terminal
105, and also generates a reset signal for resetting the
microprocessor 101. Reference numeral 106 denotes a
full-wave rectifier circuit in which 4 rectifier diodes
are connected to form a bridge circuit. Reference
numeral 107 denotes a smoothing capacitor and 108 is a
capacitor for absorbing noise. A DC power of 12 V is
obtained using the full-wave rectifier 106 and the
smoothing capacitor 107.

Reference numeral 109 denotes an IC (integrated
circuit) to be used for the control of a constant
voltage circuit, and in which a transistor 114 is
ON/OFF-controlled to make the voltage applied to a
terminal VD a DC voltage of +5 V. Reference numeral 115

denotes a smoothing capacitor for stabilizing the DC +5
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present 1nvention conprises a refrigerating cycle con- stituted to be able

to perform heating operation of a roomusing a conpressor, a condenser,

an

expansi on devi ce and an evaporator, and a controller of the air conditioner
conprises a control neans which outputs a signal to stop heating operation
and starts the other heating de- vice when the outdoor air tenperature

becones | ower than a specified tenperature.

the air conditioner ac- cording to the present invention conbines an

out door unit

havi ng a conpressor and an outdoor side heat ex- changer,

a plurality of,i negerenicks nGae?alaviind and n1de0Genodte RrealstoiizaFas

respectively,

and to perform
dividing the DC +12 V. Reference numeral 113 denotes a

capacitor for stabilizing the DC power to be supplied to
the transistor 114. Reference numeral 118 denotes a
bias resistor for the transistor 114. A reset signal is
ocoutput from a terminal R of the IC 109. The reset
signal is output after a specified period of time
corresponding to a charging period of the capacitor 110
from the time when the voltage applied to the terminal
VS is raised higher than a voltage necessary to
stabilize the specified DC voltage of +5 V. The reset
signal is given to the terminal R of the microprocessor
101 after it is amplified by transistors 116 and 117.

Reference numerals 119 to 124 denote bias resistors
for transistors 116 and 117, and 125 and 126 denote
output resistors for transistors 116 and 117. Reference
numerals 127 and 128 denote capacitors.

Reference numerals 129, 130 and 131 denote
thermistors whose internal resistance values are changed
according to detected temperatures, and they are
installed to be able to detect the air temperature
discharged from the indoor unit(A) 1, the temperature of
the indoor side heat exchanger 17, and the temperature

in a room to be air conditioned. Reference numerals 130

This Sheet Has Been Replaced

- 20 - IR

In the preferred enbodi nent

and

I



L 6FEJ " air condltlonlng operatlon u5|ng |nd|V|duaI |ndoor unlts the
controller of the air conditioner is constituted with an

to 141 denote fesistors for linearizing the voltage
changes corresponding to the resistance changes of the
thermistors 129, 130 and 131, and the linearized
respective voltage changes are given to the terminals
A7, Al and A0 of the microprocessor 10l1. The
microprocessor 101 A/D-converts (analog/digital) the
given voltages and stores them in an internal RAM as
temperature data. Reference numerals 142 to 144 denote
capacitors for absorbing noise.

Reference numeral 145 denotes an address setting
switcher of 2 bits, and it is connected to the terminals
C6 and C7 of the microprocessor 101 through diodes 146
and 147. The address is set being selected from 4 kinds
of addresses constituted with the combination of the 2
bits. In the present embodiment, the operation of an
air conditioner is performed in receiving wireless
signals transmitted from a wireless remote controller
{not shown in a drawing), so that the setting of the
address is made to coincide with the destination address
of the wireless signal to prevent a misoperation to be
controlled by a different wireless remote controller.

Reference numeral 148 denotes a float switch, and
its contact arm is closed when the quantity of condensed

dew water collected in the main drain pan 47 shown in
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out door side control neans of controlling the operation of the outdoor
unit, an indoor side control nmeans A for controlling the operation of a
speci fied indoor unit, and an indoor side controller B for controlling the
operation of the other indoor units; the controller conprises a first
signal line which transmts a signal for controlling the outdoor unit to

t he outdoor side control neans in con- necting the outdoor side control
means and the indoor side control nmeans A to each other, a second signal

| ine which transmts a signal which is set for controlling the operation of
t he specifi edriqdo®rignihcteasetiheospevaliedmbopdobharnnat specili¢edt her

I ndoor units and a signal express- ing the occurrence of a trouble in the
ot her indoor walue. When the contact arm of the float switch 148 is

closed, a transistor of a photo-coupler 149 is made ON.
Therefore, diode 150 is short-circuited and +5 V is
applied to a terminal H4 of the microprocessor 101.
Reference numeral 151 denotes an output resistor of the
photo~-coupler 149, When the contact arm of the float
switch 148 is opened, the transistor of the photo-
coupler 148 is made OFF, so that a voltage lower than +5
V by 0.6 to 0.7 V (a forward direction voltage of the
diode 150) is applied to the terminal H4 of the
microprocessor 101. A specified differential is set for
the open/close operation of the contact arm of the float
switch 148 to prevent the chattering of the contact arm.
Reference numeral 152 denotes a connector being
connected to a sub-circuit shown in Fig. 8, and a
connector 153 are connected to a connector 157 shown in
Fig. 5 in a manner that the terminals on both sides
having the same numbers are connectéd to each other.
Reference numerals 154 and 156 denote diodes which
requlate the direction of flow of signals from the
microprocessor 101l. Reference numeral 156 denotes a

resistor.

o i



fromthe other indoor units to the speC|f|ed i ndoor unit in connecting the
specified indoor unit and the other in- door units, and a renote controller
to give a setting sig- nal for controlling the operation of the specified

i ndoor unit to the specified indoor unit. BRI EF DESCRI PTI ON OF THE

DRAW NGS The above and ot her objects, features and advan- tages of the
present invention will be nore apparent fromthe foll ow ng description
taken in connection with the acconpanyi ng draw ngs, in which: Fig. 1is

a system bl ock diagram of an air conditioner
Switches SW1 and SW2 regulate the operation in a

heating mode as described in the following: when SW1l is
OFF and SW2 is OFF, only the operation in heat pump
cycle is operated, when SWl1l is ON and SW2 is OFF, an
auxiliary heater is in existence, and when SW1l is OFF
and SW2 is ON, the auxiliary heater is not in existence
and the operation in heat pump cycle is stopped.

In Fig. 5, the terminals G4 and G5 of the
microprocessor 101 are connected to a connector 157.
Reference numeral 158 denotes an IC on which a plurality
of buffer circuits are mounted, and the IC power-
amplifies the outputs from the terminals FO, Fl, F2, and
B2 to B6 of the microprocessor 10l1. A speaker 159 is
driven by the output from the terminal F0, and gives an
alarm sound, etc.

The outputs from the terminals Fl, B2 to B6 of the
microprocessor 101 are power—amplified by the IC 158 and
then supplied to terminals O, B, C, D, E and A
respectively as shown in Fig. 6. The terminal O outputs
a signal which controls the operation of a relay 163 for
energizing an auxiliary heater 162, the terminal B
outputs a signal which controls the operation of a reléy
165 for adjusting the speed of an indoor side fan motor

164, the terminal C, in a similar way to the above,
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show ng an enbodiment according to the present Tnven- tiom————Frg. 2-trs—=a
refrigerant circuit diagramshowng a re- frigerating cycle of the air
conditioner shown in Fig. 1. Fig. 3 is a sectional view of a principal
part of an indoor unit when it is installed on a ceiling. Fig. 4 is an
electric circuit diagramto be used for

outputs a signal which controls the operation of a relay
166 for adjusting the speed of a fan, the terminal D, in
a similar way to the above, outputs a signal which
controls the operation of a relay 167 for adjusting the
speed of the fan motor, the terminal E outputs a signal
which controls the operation of a relay 168 for
energizing the drain pump 40, and the terminal A outputs
a signal which controls the operation of a louver motor
170 (flap 44).

Reference numeral 171 shown in Fig. 5 denotes a
switching transistor, and it is controlled to make
ON/OFF corresponding to a signal from the microprocessor
101. When the transistor 171 is made ON, a relay 174 is
made ON shown in Fig. 6 through a terminal Q. Reference
numerals 172 and 173 denote bias resistors for the
transistor 171.

Reference numeral 175 denotes a switching
transistor, and it is controlled to make ON/OFF
corresponding to a signal from the microprocessor 101.

A connector 301 shown in Fig. 15 is connected to a
connector 176. An electric heater 305 to be used for an
auxiliary heat source as an other heater and an
auxiliary relay 302 to open/close a switch 303 provided

between the heater 305 and the convenience outlet 304

i



-7- " " the indoor unit shown in Fig. 3. ~ Fig. 51is an electric Circuit
diagramto be used for the indoor unit shown in Fig. 3. Fig. 6 is an
el ectric circuit diagramto be used for the indoor unit shown in Fig. 3.

are connected to the connector 301, and the energizing
of the electric heater 305 is controlled by the ON-OFF
of the transistor 175. Reference numerals 177 and 178
denote bias resistors for the transistor 175.

In Fig. 6, 179 is a step-down transformer, and it
lowers the voltage of the AC power obtained through a
connector 180 and a connector 181, and supplies the
power to the power line 104 shown in Fig. 4 through the
connector 105. AC power is supplied between the
terminals 1 and 2 of the connector 105 from the outdoor
unit 3. When a normally opened contact arm of the relay
174 is closed, (Fig. 6 shows a state where the contact
arm is opened; the closed state is an opposite state to
the state shown in the figure.), AC power is supplied
from terminals 2 and 3 of the connector 181. AC power
is supplied to the indoor unit(B) 2 through the
terminals 2 and 3. Reference numeral 182 denotes a
current fuse, and 183 denotes a varistor.

When a signal is given to relays 163, 168 and 169,
a normally opened contact arm of the relay 163 is
closed, a normally opened contact arm of the relay 168
is closed, and a normally opened contact arm of the

relay 169 is closed.
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Fig. 7 1s an electric circuif - dragramto be used for The indoor unit showr — —
in Fig. 3. Fig. 8 is an electric circuit diagramto be used for the

i ndoor unit shown in Fig. 3. Fig. 9 is an electric circuit diagramto

be used for the outdoor unit shown in Fig. 1. Fig. 10 is an electric
circuit diagramto be used for the outdoor unit shown in Fig. 1. Fig.

11 is an illustrative representation showing the flow of signals anong the

i ndoor unit (A), the indoor unit (B) and the outdoor unit. Fig. 12 is a

fl ow chart showi ng principal operations of the indoor unit (A).

The number of revolutions of the indoor side fan
motor 164 is changed according to the combinations of
open/close of the normally opened contact arms of relays
165, 166 and 167 as shown below: (1) when relay 165:
opened (a state shown in the figure), relay 166: opened
(a state shown in the figure), and relay 167: opened (a
state shown in the figure), motor: stopped; (2) relay
165: opened, relay 166: opened, relay 167: closed,
motor: very weak rotation; (3) relay 165: opened, relay
166: closed, motor: weak rotation; (4) relay 165:
closed, relay 166: opened, motor: medium rotation; ({5)
relay 165: closed, relay 166: closed, motor: strong
rotation. The open/close of the relays 165, 166 and 167
are controlled by the signals from the microprocessor
101; thereby the number of revolutions of the indoor
side fan motor 164 is controlled by the signals from the
microprocessor 101.

Fig. 7 is an electric circuit diagram of the
interface circuit 102 shown in Fig. 4. Reference
numerals 184 to 187 denote switching transistors, and
when a base terminal of the transistor 184 (output of
the términal A4 of the microprocessbr 101) is at a low
voltage L {almost 0 V), all transistors 184 to 187 are

made ON (conductive state). Therefore, at this time, a
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Fig. 13 is a flow chart showing a part of the opéra- fions,” especial Ty

cooling operation in step S8 shown in Fig. 12. Fig. 14 is a flow chart
showi ng a part of the opera- tions, especially, in heating operation in
step S8 shown in Fig. 12. Fig. 15 is an electric circuit diagramof an

electric heater as the other heater.

voltage of +12 V is applied to the terminal 1 of the
connector 188, and at the same time the terminal 2 of
the connector 188 is made to GND (0 V).

When the base terminal of the transistor 184 is at
a high voltage H (about 5 V), all transistors 184 to 187
are made OFF., Therefore, it is possible to make
switching of a voltage of +12 V applied between
terminals 1 and 2 of the connector 188 corresponding to
the output (H/L) of the terminal 4 of the microprocessor
101. A voltage signal PWM modulated by the switching is
transmitted to the indoor unit{B) 2 through the signal
line 8 to be connected to the connector 188. Reference
numerals 189 to 192 denote bias resistors, and 193 and
194 denote diodes to regulate the direction of flow of
an electric current.

Reference numeral 195 denotes a both-way photo-
coupler, and 196 and 197 denote a resistor and a
capacitor for constituting a noise filter. An input
terminal of the photo-coupler 195 is connected to the
connector 188 through the noise filter, and when a DC
voltage is applied to the connector 188 an output
transistor is made ON, and the terminal A3 is made to be

at a low voltage L (almost 0 V).
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DETArLED DESCRI PTHON"OF THE PREFERRED EMBCDI VENFS - —An-erbodirent
according t.o a present invention will be expl ained based on the drawings in
the following. Fig. 1 is a system block diagram of an air conditioner
according to the present invention, and in the figure, ref-

Therefore, when the output of the terminal A4 of
the micro-processor 101 is at an H voltage, if a voltage
(a voltage signal transmitted from the indoor unit 2) is
applied to the connector 188, the terminal A3 of the
microprocessor 101 is made to be at a voltage L. Since
the potential of the terminal A3 is varied from H to L
or vice versa corresponding to the voltage signal
applied to the connector 188, the microprocessor 101 can
input a signal from the indoor unit(B)} 2.

Reference numeral 198 denotes an output resistor of
the photo-coupler 195, and 199 denotes a capacitor for
absorbing noise.

The interface circuit 103 has a similar electric
circuit and makes similar operations to the interface
102 shown in Fig. 7, so that the explanation will be -
omitted. Different points of the interface circuit 103
from the interface circuit 102 are as shown below: the
base terminal of the transistor 184 is connected to the
terminal A6 of the microprocessor 101, the output of the
photo-coupler 195 is connected to the terminal A5 of the
micro-processor 101, and the connector 188 is connected
to the outdoor unit 3 through the signal line 7.

Fig. 8 is an electric circuit diagram to be

connected to the electric circuit shown in Fig. 4, and
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‘erence nunerals 1 and 2 denote Tndoor Units (A) and (B) and ttey are
provided in respective rooms to be air conditioned. Reference nuneral 3
denotes an outdoor unit and it performs endotherm c action or exothermc
action fromor to a heat source (for exanple, open air, water, etc.).

Ref erence nuneral 4 denotes a power line to be used for supplying power
froman AC power source to the outdoor unit 3. Reference nuneral 5 denotes

a pow er

line to be used for supplying power to the indoor unit (A 1

t hrough the outdoor unit 3. Reference nuneral 6 denotes a power |line to be

used for SUPRBE NEbrifePENET152 ANE 4 EoRiedtb 160 Snbioughpige gut door

unit 3 and

are connected in a manner that the terminals on both
sides having the same numbers are connected to each
other.

The terminals 1 to 3 of the connector 200 are
connected to a selection switch 261 through a connector
260. The selection switch 261 has following positions
to be selected: ON (a position at which normal operation
is possible), OFF (a position at which operation is
impossible), and TEST (a position for a trial
operation). The position of the switch is taken in by
the microprocessor 101 by scanning with the terminals
A2, HO and HI.

The terminals 4 to 6 of the connector 200 are
connected to a remote control signal receiving portion
263 through a connector 262. When change over signals
of operation/stop or cool/heat/dry, a draft quantity
setting signal for the indoor fan, a signal showing a
room temperature set value, etc. are transmitted from a
remote controller (not shown in a drawing) in wireless
to the remote control signal receiving portion 263, it
receives the wireless signals and demodulates them and

outputs to the terminal A2 of the microprocessor 101.
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t he—rmdoor—umt—A) T~ — - Referencenuner al—7denotes—a—signal |ine-tobe ——
used for the transm ssion and reception of control sig- nals between the

i ndoor unit (A) 1 and the outdoor unit 3. Ref erence nuneral 8 denotes a B
signal line to be used for the transm ssion and reception of control sig-
nal s between the indoor unit (A) 1 and the indoor unit (B) 2. Fig. 2is

a refrigerant circuit diagramshowi ng the refrigerating cycle of the air
conditioner shown in Fig. 1. Reference nuneral 9 denotes a conpressor, 10
de- notes a four-way valve for changing the direction of flow of the

refrigerant, 11 degolgseRleOHhd@PL18' 964"E8! 288 denote indicator

lamps, and the indicator lamp 264 is a cool wind
prevention indicator (It is made ON when the blowout of
cool wind is prohibited in a heating operation.), the
indicator lamp 265 is a standby indicator (It is made ON
when the operation of a compressor is stopped because of
a too low temperature of the open air.), and the
indicator lamp 266 is a timer indicator (It is made ON
when timer operation is performed.) and they are made to
do dynamic ON by the outputs of the terminals, G4, G5,
D0 and D3, of the microprocessor 10l1.

The indoor unit(B) 2 and the indoor unit(A) 1 have
similar control circuits to each other but the former
does not comprise an interface circuit for performing
transmission or reception of signals to or from the
outdoor unit 3 and a demodulator circuit for receiving
wireless signals. The setting by the address switch 145
is "00", which designates the unit to be the indoor
unit(B) 2 for the microprocessor 101,

Fig. 9 is an electric circuit diagram of a control
portion as an outdoor control means which takes charge
of the operation of the outdoor unit 3 shown in Fig. 1.
In the figure, 201 denotes a microprocessor (TMS73C45A-

C78406 of Texas Instruments Inc.) which controls various
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changer, 12 denotes a freezing preventive heat eX-—chamger -provided-imthe
| ower part of the outdoor side heat exchanger 11, 13 denotes a receiver
tank, 14 and 16 denote capillary tubes for a cooling node, 15 and 17 denote

i ndoor side heat exchangers, 18 denotes an ac-

kinds of units based on a program previously stored in
the internal ROM.

Reference numerals 202 to 204 denote thermistors
for detecting temperatures, and the internal resistances
vary corresponding to detected temperatures. Reference
numerals 205 to 207 denote resistors, and they are
connected to respective thermistors 202 to 204 in
series. Therefore, the potential of each connecting
point of a thermistor and a resistor is varied
corresponding to a detected temperature by the
thermistor. These connecting points are connected to
the terminals, A2, Al and A0, of the microprocessor 201.
The micro-processor 201 A/D-converts the voltages
applied to the terminals, A2, Al and A0, and takes them
in and stores them in the internal RAM as temperature
data.

Thermistor 202 detects the temperature of the
compressor 9, the thermistor 203 detects the temperature
of the outdoor side heat exchanger 11, and the
thermistor 204 detects the temperature of the open air.

Reference numerals 208 to 210 denote capacitors for
stabilizing the voltages of connecting points
corresponding to detected temperatures by thermistors.

Reference numerals 211 to 216 denote ferrite beads
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cunul ator, and 19 and 20 denote capilTary tubés for a heating node. ———tm———
the case of a cooling node, the refrigerant dis- charged fromthe .
conpressor 9 flows in a direction of an arrow described with a full Iine,

t he outdoor side heat exchanger 11 and the freezing preventive heat ex-
changer 12 act as condenser, and the indoor side heat exchangers 15 and 17

act as evaporator. For the capil-

-

having cylinder shapes, and they are provided on the
wirings connecting respective thermistors 202 to 204 and
electric circuits (Wirings pass through the holes of the
beads.). These ferrite beads attenuate high frequency
noise which will come into thermistors 211 to 216.

These ferrite beads combined with capacitors 208 to 210
cut off the noise.

Reference numeral 217 denotes a current transformer
(CT), and the search coil is provided on a power line
which supplies power to the compressor 9 for detecting
the power to be supplied to the compressor 9. Reference
numeral 220 denotes an output resistor of the CT 217,
and 218 and 219 denote a rectifier diode and a smoothing
capacitor which constitute a smoothing circuit for
smoothing out the output of the CT 217. _

Reference numerals 221 and 222 denote voltage
divider resistors which divide the DC voltage output
from the smoothing circuit and a divided voltage is
supplied to the terminal A3 of the microprocessor 201.
The microprocessor 201 A/D-converts the DC voltage
applied to the terminal A3, and stores it as the current
data of the compressor 9. Reference numeral 223 denotes
a diode for protection and constitutes a by-pass circuit

when the output voltage of the smoothing circuit rises
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I"ary 't Ubés™ 14 and 16, presSure reducing quantity TS Set tobe able to—
obtain a proper evaporation tenperature in the indoor side heat exchangers

15 and 17. Ref erence nuneral s 21, 22 and 23 denote check val ves, and
the refrigerant can flowonly in the direction shown by a full |ine arrow
or a broken line arrow. In Fig. 2, when the four-way valve 10 is

swtched to a broken line position the operation node is swtched to the
heati ng node. In the case of the heating node, the refrigerant discharged
fromthe conpressor 9 flows in the direction of the broken line arrow, and

ggghggdoor Si 68 ghRH A AWGS S+ Jtﬁdé‘% .7 3 d "o dwdRd | VElL tgeY ¥ iye heat
ger 12 act” as condensers, t he out door

diode). Resistors, 224 and 225, are resistors for

boosting the output of the CT 217.

Reference numeral 226 denotes a buffer circuit, and
it power—-amplifies the signals output from the terminals
B7, B6, B4, B3 and D7 of the microprocessor 201 for
driving the respective relays 227 to 230 shown in Fig.
10. The terminal D7 is an external output terminal.

Reference numerals 231 and 232 denote a high
voltage switch and a low voltage switch, and the high
voltage switch closes its contact arm when the discharge
pressure of the compressor 9 is raised not less than a
first pressure, and the low voltage relay closes its
contact arm when the suction pressure of the compressor
9 is not more than a second pressure (less than the
first pressure). Reference numerals 233 and 234 denote
photo-couplers and they are energized respectively when
the high pressure switch and_the low pressure switch are
operated, and they output signals to the terminals C7
and Cé6 of the microprocessor 201. Reference numerals
235 and 236 denote current limiting resistors for the
photo-couplers 233 and 234.

Reference numeral 237 denotes a power supply

circuit, and it is the same electric circuit as the
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si de—heat—exchanger- Tt -acts as—the—evaporator-—Fhe—<cap—H-+ary tube 19 sets--—

a pressure reducing quantity of the refrigerant branching fromthe receiver
tank 13, and the capillary tube 20 sets a pressure reducing quantity of the
refrigerant after passing through the freezing pre- ventive heat exchanger
12. Ref erence nuneral 24 denotes a high pressure switch, 25, 26 and 27
denote strainers, and 28 denotes a drier. Reference nuneral 29 denotes an
out door fan driven by a notor, and 30 and 31 denote indoor fans driven by
notors; the outdoor fan 29 expedites the heat exchange between the outdoor

Z;(S:dlhtegt exchan%r suppigrdctir}%uci erloa‘}l s’howrr]xd :.tnh%‘ ! n.dcho.r fR% er?’e%caend 31

numeral 238 denotes an interface circuit, and it is the
same electric circuit as those of the interface circuits
102 and 103 sﬁown in Fig. 4. The interface circuit 238
is connected to the interface circuit 103 of the indoor
unit{A) 1 through the signal line 7, and also it is
connected to the terminals Cl and CO of the
microprocessor 201, which makes it possible to perform
the transmission or reception of signals between the
indoor unit(A) 1 and the outdoor unit 3.

Fig. 10 is a control circuit for a motor 249 which
drives the compressor 9, the four-way valve 10, and the
outdoor fan 29. A connector 240 is connected to the
connector 243 shown in Fig. 9, and the AC power supplied
to a connector 242 is given to a step-down transformer
241. Reference numeral 244 denotes a varistor, and 245
denotes a current fuse.

Power is supplied to the compressor 9 through a
normally opened contact arm of the relay 229 (A state
where the relay 229 is not energized is shown in the
figure.), a temperature fuse 246 which is melted when
the temperature of the compressor 9 is raised to a high
temperature, and an overload switch 247 which opens its

contact arm when the current supplied to the compressor

This Sheet Has Been Re

T



t+he -heat—exchange—between -t he -t ndoor—si de—heat ex=—changers- i5—and—17—and
the air in the roons.

is increased more than a specified value. Reference
numeral 248 denotes an operation capacitor for the
compressor 9.

Power is supplied to the four-way valve 10 through
a normally opened contact arm of the relay 230 (In the
figure, there is shown a state where the relay is not
energized.).

The number of revolutions of the motor 249 is
switched over based on the states of the relay 227 and
the relay 228 whether they are energized or not. 1In the
figure, the states where the relays 227 and 228 are not
energized are shown. When the relays 227 and 228 are
not energized, the motor 249 is stopped, when the relay
227 is not energized and the relay 228 is energized, the
motor 249 is rotated at a low speed, when the relay 227
is energized and the relay 228 is not energized, the
motor is rotated at a medium speed, and when both relays
227 and 228 are energized, the motor is rotated at a
high speed. Re#erence numeral 250 denotes an operation
capacitor for the motor 249.

Fig. 11 is an illustrative representation showing
the flow of signals among the indoor unit(A) 1, the
indoor unit(B) 2, and the outdoor unit 3. The

transmission and reception of signals among the

This Sheet Has Been R

U



Fig. 3175 a sectionat view of—a principal” part-of theTndoor—umt(CA—t—(tan——
I ndoor unit of a recessed ceiling type) when it is installed on a ceiling.

In an internal space 32 of the ceiling 300, a main bcdy 35 is provided -
being hung froma ceiling beam 33 with a hanger 34 conprises built-in parts

as shown bel ow. the indoor fan 31 being conposed of a sirocco fan housed in

a fan casing 37 having a suction nozzle 36, the indoor side heat ex-

changer 17, and a drain punp 40. A decorative panel -41 conprises: a suction
port 43 with an air filter 42, a

respective units are performed through the respective
interface circuits,

Reference numeral 251 denotes a wireless remote
controller, and the control signals are transmitted to
the remote control signal receiving portion 263 of the
indoor unit{A) 1. From the indoor unit(A) 1 to the
indoor unit(B) 2, signals expressed with A are
transmitted; from the indoor unit(B) 2 to the indoor
unit(A) 1 signals expressed with B are transmitted; from
the indoor unit{A) 1 to the outdoor unit 3, signals
expressed with C are transmitted; and from the outdoor
unit 3 to the indoor unit{A) 1, signals expressed with D
are transmitted.

The signals expressed with A are those concerning
operation data as shown in the following: the ON/OFF
signals (It can be replaced with data, and it is
applicable to the following items.), the operation mode
signals (COOL/HEAT/DRY), the indoor wind speed signals
(£, M, L, or AUTO), the control signals for the auto
louver, the defrosting signal, the indoor temperature
setting signal, the operation signals for the drain
pump, etc. The indoor unit(B) 2 is'operated based on

these signals.
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discharge port 45 having a flap 44, a nmain drai n pan 47 TOr Teceiving — -

condensed water 46 attached to the indoor side heat exchanger 17, an
outside auxiliary drain pans 50 and 51 for receiving condensed dew water 49
at- tached to the outside wall of an outer casing 48 of the nain body 35,
and inside auxiliary drain pans 54 and 55 for receiving condensed dew wat er
53 attached to a heat insulator 52 of the outer casing 48, the inside
auxiliary drain pans 54 and 55 which are formed into the body with the heat
insulator 52 with an insulating material of urethane foam The air of high

TP P e GBI AR RS Rl o g0
when protective operations are needed as shown in the
following: a signal when the water level in the main
drain pan becomes high, a lock signal for the indoor fan
(A state of lock is judged when the temperature detected
by the thermistor 129 shown in Fig. 4 becomes higher
than a specified range.), a freezing signal of the
indoor side heat exchanger 15 in a cooling operation
(The freezing state of the indoor side heat exchange 15
is judged when the detected temperature by the
thermistor 130 shown in Fig; 4 is lower than or equal to
-1°C), a heavy load operation signal in a heating
operation (The heavy load operation is judged when the
detected temperature by the thermistor 130 shown in Fig.
4 is higher than or equal to +59°C}), etc.

Therefore, the indoor unit(B) 2 is operated based
on the signals from the indoor unit{A) 1, and when a
trouble which needs protecﬁive operation occurs in the
indoor unit(B) 2, the signal is transmitted from the
indoor unit(B) 2 to the indoor unit(aA) 1.

The signals expressed with C are those as shown in
the following: ON/OFF signals of the compressor 9,

ON/OFF signals of the four-way valve, the freezing
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hedt exchanger 17 and the produced cc condensed dew water 49 and 53 attached

to the outer wall on one side of the outer casing 48 and the insulator 52

is received by the auxiliary drain pans 50 and 54 on a side, and the air of B
hi gh tenperature and humidity in the internal space 32 of the ceiling 300

I's cooled by the air inside the roomcooled by air conditioning, and the
produced condensed dew water 49 and 53 attached to the outer wall on the

ot her side of the outer casing and the insu- lator 52 is received by the
auxiliary drain pans 51 and

signal of the indoor side heat exchanger, the heavy load
signal of the indoor unit, and the defrosting signal.

The signals expressed with D are those as shown in
the following: the signal expressing the open air
temperature, the defrosting signal, the signal from the
high pressure switch 231, the signal from the low
pressure switch 232, and the current signal which flows
in the compressor 10.

The defrosting operation is started by the lowering
tendenc& of the indoor side heat exchangers 15 and 17 or
by the relation between the temperature of the outdoor
side heat exchanger 11 and that of the open air.

Fig. 12 is a flow chart showing the principal
operations of the indoor unit{(A) 1. In step Sl, the
operation is started after the signal resetting and the
initializing process of the microprocessor 101 which are
performed by the signal from the power supply circuit.
In step S2, it is judged whether the wireless signal
from the wireless remote controller 251 is being
received or not. When the wireless signal is received,
the microprocessor 101 is interrupted and the received
signal data are stored in a specified RAM area. When
the wireless signal is received, the process is advanced

to step S5. In step S3, it is judged whether the signal
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55 on tThe other 'Sirde, and the condenséd dew wat er 46, 49 and 5315 1edto——
the main drain pan 47. The con- densed dew water is punped up by the drain
punp 40 :

-

from the indoor unit(B) 2 is being received or not (A
plurality of indoor units can be connected when the
units are connected in parallel for the signal line 8.).
When the signal from the indoor unit(B) 2 is received,
the microprocessor is interrupted and the data of the
signal from the indoor unit(B) 2 are stored in the
specified RAM area. When data are stored in the RAM
area, the process is advanced to step S6. In step S4,
it is judged whether the signal f:om.the outdoor unit 3
is being received or not. The signal from the outdoor
unit 3 is also stored in the specified RAM area similar
to the signal from the indoor unit(B) 2. When data are
stored in the RAM area the process is advanced to step
S7. There is no duplication of data in the RAM areas
where respective receiving signals are stored.

In step S5, operational data are changed based on
the signals transmitted from the wireless remote
controller 251. The operational data of the air
conditioner are as shown in the following: operational
data of stop/operation/off-timer-operation/on-timer-
operation, operational time data of a timer, operational
mode data such as cooling/heating/dfy/AUTO, room
temperature setting data, operational data of the indoor

fan such as H/M/L/AUTO, or control data for the auto
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and—disctharged outdoors fromthedischarge port-58 t hrough—a—di sehar ge—hose———
57 together with the con- densed dew water 46 attached to the indoor side
heat exchanger 17 and received by the main drain pan 47. As descri bed
in the above, the condensed dew wa- ter collected in the main drain pan 47
I's once punped up to a high place by the drain punp 40 and di scharged, so
that even if the nain drain pan 47 is |ocated at a | ow place, the discharge
of condensed dew water can be perforned easily. Fig. 4 to Fig. 8 show
electric circuit diagrans to be used for the indoor unit(A) 1 shown in Fig.

3. Inthe figio&é&?: Inlg%ep sQeBSESé on Bhese oﬁe?gﬁggggiodata, the

operation control of the equipment (motor 164, louver

motor 170, the drain pump DP40, etc.), the setting of
states such as operation/stop of the compressor 9 and
energizing/stop of energizing of the four-way valve,
etc. are performed.

In step S6, the setting of protective data is
performed based on the signal transmitted from the
indoor unit(B) 2. In step S8, the setting of the
operation of the equipment or the setting of operational
states is changed based on the protective data. The
protective data are also set when a trouble occurs in
the indoor unit{(A) 1. For example, when the data
expressing that the water level in the main drain pan 47
is high are set, the driving of the drain pump 40 is set
till the water level in the main drain pan 47 is lowered
enough and the stop of operation of the compressor 9 is
also set.

In step S7, the setting of protective data is
performed based on a signal transmitted from the outdoor
unit 3. A defrosting signal from the outdoor unit 3 is
included in the protective data. In step S8, the
operation of the equipment or the setting of operational

states is changed based on the protective data. For
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 HVB7 3CL6 1—E6/6582—+6+ -Texas—tHhastrunent-s—+Hne—whi eh—cont r-ol-s-t he equi prept—— -
based on a program previously stored in the internal ROM Ref erence
nunmeral s 102 and 103 denote interface circuits, and the interface circuit
102 performs transm s- sion and reception of data to and fromthe indoor
unit(B) 2, and the interface circuit 103 perfornms transm ssion and
reception of data to and fromthe outdoor unit 3, and they have the sane
circuit constitution. The electric cir- cuits of the interface circuit 102
and the interface circuit 103 will be explained in Fig. 7. Ref er ence
nuneral 104 denote a power supply cir- cuit, and it generates DC voltages,
+12 V and +5 examplen when the defrosting signal is set, the motor

164 is operated in a very weak state (LL) to prevent the
blowing off of cooled air. Inh the defrosting operation,
the four-way valve 10 is changed to the cooling mode.

In step S9, the signals which indicate the
operational states of the equipment being operated in
step S8 (signals A shown in Fig. 11) are transmitted to
the indoor unit(B) 2. (The confirmation of the
transmitted data is made by the answer-back from the
indoor unit(B) 2.) The transmission of the signal is
performed every 4 sec. periodically.

In step S10, a signal for setting the operational
states of the equipment which are changed in step S8
(ON/OFF of the compressor 9, etc.) is transmitted to the
outdoor unit 3. The transmission of the signal is
performed every 4 sec. periodically, and in the
periodical communication, the protective data expressed
by D are returned from the outdoor unit 3 to the indoor
unit(A) 1.

As described in the above, the operational states
{the room temperature setting value, the operation mode,
the setting value of the indoor fan, etc.) set by the
remote controller in the indoor unit(A) 1 are

transmitted to the indoor unit(B) 2; thereby, it is made
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the AC power (AC 12 \0 supplled through a termnal 105, and al so generates
a reset signal for resetting the m croprocessor 101. Reference nuneral 106
denotes a full-wave rectifier circuit in which 4 rectifier diodes are
connected to forma bridge circuit. Reference nuneral 107 denotes a
snoot hi ng capacitor and 108 is a capac-

possible to set the operations of a plurality of indoor
units simultaneously by a single wireless remote
controller, which makes the control of the air
conditioner easy. Troublesomeness such as the address
setting of every indoor unit, or the selection of the
remote controller corresponding to every indoor unit is
eliminated. When the number of revolutions of the motor
164 is set at AUTO, it is programmed in the
microprocessor that the draft quantity of each indoor
unit is automatically changed based on the room
temperature and the set temperature, so that comfortable
draft is performed by every indoor unit. When the
operation is in an AUTO mode, the setting of the room
temperature is also, similar to the draft quantity,
automatically performed in every indoor unit. The
ON/OFF of the compressor 9 is controlled according to
the setting of the indoor unit(A) 1.

The signal concerning protective data shown by B in
Fig. 11 is transmitted from every indoor unit, so that
when a trouble occurs in an indoor unit, the indoor
unit(A) 1 executes the control of the outdoor unit 3 and
performs protective operations for the trouble.

Fig. 13 is a flow chart showing the operation in

the cooling mode in step S8 shown in Fig. 12. 1In step
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-12- itor for absorbing noise. A DC power of 12 V is obtained using the
full-wave rectifier 106 and the snoothing ca- pacitor 107. Ref erence
nuneral 109 denotes an IC (integrated circuit) to be used for the control
of a constant voltage circuit, and in which a transistor 114 is
OV OFF-control -

S21 the states of the equipment (the ON/OFF of the four-
valve (SV) 10, etc.) are set to make the indoor units
and the outdoor unit operate in the cooling mode. In
step S22, when a temperature detected by the thermistor
131 is higher than the set temperature, the ON/OFF state
of the compressor 9 is set to be ON. The ON state of
the compressor 9 is continued at least for 3 minutes and
the OFF state is also continued at least for 3 minutes,
to secure the least cooling operation period of time and
to prevent the lock at the restarting of the compressor
9. The draft quantity is set based.on the difference
between the room temperature detected by the thermistor
131 and the set temperéture. The draft quantity is set
based on each room temperature detected by each indoor
unit.

In step 823, it is judged that whether the indoor
side heat exchangers 17 and 15 are frozen or not (It is
judged that if the temperature of the indoor side heat
exchanger 17 or 15 is below or equal to -1°C, and
protective data are transmitted from the indoor unit(B)
2.), and that whether the open air temperature detected
by the thermistor 204 of the'outdoor unit 3 is below or

equal to 15°C or not, and when at least one of the above

Thi
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Ref erence numeral 115 denotes a snoothing capacitor for stabilizing the DC
+5 V. Refer- ence nunerals 111 and 112 denote resistors for dividing the DC
+12 V. Reference nuneral |13 denotes a capac- itor for stabilizing the DC
power to be supplied to the transistor 114. Reference numeral 118 denotes a
bias resistor for the transistor 114. A reset signal is output from
aterm nal R of the IC 109. The reset signal is output after a specified
period of time corresponding to a charg- ing period of the capacitor 110
fromthe timeconditibrsvibst ageisppedpdthe phocessniBahdVancedr absadepi gher
than a voltage necessary to stabilize the specified DC voltage
S24.
In step S24, a flag F is'set at F = 1, and the
timer watch is started.
In step 525, it is judged that whether the open air
temperature detected by the thermistor 203 of the
outdoor unit 3 is higher than or equal to +18°C or not,
and that the operation of the timer watch started in
step S24 is completed (for 12 minutes) or not. When
both conditions are satisfied, the process is advanced
to 526.
In step S26, the flag F is cleared to be F = 0 and
the timer watch is stopped.
In step S27, it is judged that whether the flag F
is set to F = 1 or not, and when the F is set to F = 1, -
protective operations shown in steps S28 to S31 are
performed. 1In step S28, the indicator lamp 265 is made
on and off, and in step $29 the compressor 9 is set to
be OFF (the operation of the protective portion). 1In
step S30 (the operation of the pump control portion
including the operations in steps S$25 and S26), the
drain pump is set to be ON, and in step S31, draft

quantity of the draft fan 31 is set to be weak (L).
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of +5 V The reset S|gnal IS given to t he tern1na| R of the n1croprocessor
101 after it is anplified by transistors 116 and 117. Ref erence
nunmerals 119 to 124 denote bias resis- tors for transistors 116 and 117,
and 125 and 126 denote output resistors for transistors 116 and 117.

Ref erence nunerals 127 and 128 denote capacitors. Ref erence nuneral s
129, 130 and 131 denote ther- m stors whose internal resistance values are
changed according to detected tenperatures, and they are in- stalled to be
able to detect the air tenperature dis- charged fromthe indoor unit(A) 1,
t he tenperature ofBagedi edobhesfisahecaettingangerdescrihedt ks theperature

above, the drain pump 40, the draft fan 31, etc. are
operated and the signals such as the ON/OFF signal of
the compressor 9 and the ON/OFF signal of the four-way
valve are transmitted to the outdoor unit 3.

For example, in step S22, the ON/OFF of the
compressor 9 is set, and in step $27, if the condition,
F =1, is satisfied, the compressor 9 is set to be OFF
in step S29. 1In the case of the drain pump 40, in step
522, the ON/OFF is set in interlocking with the ON/OFF
of the compressor 9, but if F = 1 is judged in step S27,
the drain pump 40 is set to be ON in step S30. When the
setting of the flag is changed from F = 1 to F = 0, the
operation set in step S22 is resumed.

Therefore, the operation of the drain pump 40 is
continued for 12 minutes to be measured by the timer
watch even if the compressor 9 is stopped when either of
the conditions (the conditions shown in step S23), the
temperature of the heat exchanger of any indoor unit is
below or equal to ~1°C, or the open air temperature is
below or equal to +15, is satisfied.

Even the drain attached to the heat exchanger or
defrosted water, melted water of ice attachéd to the

heat exchanger, is collected in the main drain pan 47
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-13- 'in aroomto be air conditioned. Reférence nurerals 130 to 141 demore —
resistors for linearizing the voltage chang- es corresponding to the
resi stance changes of the ther- -

after the stop of operation of the compressor 9, the
overflow of the water from the pan is prevented by the
continued operation of the drain pump 40.

The information of the setting of ON of the drain
pump and the setting of L of the draft quantity is
transmitted to the indoor unit(B) 2 in step S9, and the
indoor unit(B) 2 is operated in the similar way to the
operation of the indoor unit({A) 1.

Fig. 14 is a flow chart showing the operation in
the heating mode in step S8 shown in Fig. 12. 1In step S
41, the states of the equipment are set to make the
indoor units and the outdoor unit operate in the heating
mode. In step S42, the ON/OFF of the compressor 9 is
set to ON when the room temperature detected by the
thermistor 131 is lower than the set temperature. The
ON state of the compressor 9 is continued at least for 3
minutes, and the OFF state is also continued at least
for 3 minutes to secure the minimum necessary period of
time for heating operation and to prevent the lock when
the operation of the compressor 9 is restarted. Draft
quantity is set based on the difference between the room
temperature detected by the thermistor 131 and the set

temperature. The draft quantity of each room is set
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m stors 129, 130 and 131, and the linearized respective voltage changes are
given to the termnals A7, Al and AO of the mcroprocessor 101. The

m croprocessor 101 A/ D-converts (analog/digital) the given voltages and
stores themin an internal RAM as tenperature data. Reference nunerals 142
to 144 denote capacitors for absorbing noise. Ref erence nuneral 145
denotes an address setting switcher of 2 bits, and it is connected to the
termnals C6 and C7 of the microprocessor 101 through diodes 146 and 147.
The address is set being selected from4 kinds of addresses constituted

with the contbias®d on dfhé heodhn btiémpeﬂafttixl‘!e JE ST d P s N nddde
oper ation of
unit,

In step 543, it is judged whether defrosting of the
outdoor side heat exchanger 11 of the outdoor unit 3 is
needed or not, and while the defrosting is needed, the
process is advanced to step S54 for defrosting
operation. The defrosting operation is performed
through the processes as shown below: the four-way valve
10 is set to OFF (the state shown in Fig. 2), the indoor
fans 30 and 31 are set to LL (very weak) or stop, the
outdoor fan 29 is set to stop, the compressor 9 is set
to ON; thus the outdoor side heat exchanger 1l is heated
for defrosting. |

In step S43, "Defrosting: needed" is held valid
from the start of defrosting operation till the
releasing condition of defrosting is satisfied. The
releasing condition of defrosting is that the
temperature of the outdoor side heat exchanger 11
reaches the specified temperature (for example, 12°C) or
when the defrosting operation is continued for the
specified period of time (for 12 minutes).

In step S44, it is judged whether the open air
temperature detected by the thermistor 204 of the

outdoor unit 3 is below or equal to -11°C or not. When
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an air conditioner is perfornmed in receiving wireless sig- nals transmtted
froma wreless renote controller (not shown in a drawing), so that the
setting of the address is made to coincide with the destination address of
the wireless signal to prevent a msoperation to be control- led by a
different wireless renote controller. Ref erence nuneral 148 denotes a
float swtch, and its contact armis closed when the quantity of condensed
dew water collected in the nain drain pan 47 shown in Fig. 3 is increased

Lo Tonles T By EPCERebEPataLs LE,igaeL s 6 bathenip Ghupde 11 o
Therefore, d'é@e-ﬂf"clStﬁé"{:lro&éé&“i&e&'dé&ﬂcé’é Yo! §t8P- 845, and the
flag F is set to F = 1.

In step S46, it is judged whether the open air
temperature detected by the thermistor 204 of the
outdoor unit 3 is higher or equal to -7°C or not. When
the open air temperature is judged to be higher than or
equal to -7°C, the process is advanced to step S47, and
the flag is cleared to be F = 0.

In step S48, it is judged whether the flag F is set
to F = 1 or not (whether the flag F is set or not).
When the flag F is set, the process is advanced to step
S49.

In step S49, it is judged whether an indoor unit
comprises an auxiliar& electric heater {(the auxiliary
heater 162) or not, and whether a compulsory heat pump
operation is set or not; in other words, it is judged
that if any setting among the "heater set", "no heater"
or "heat pump" is selected.

In step S49, when "heat pump" is set, step S8 is
executed as it is and the process is advanced to the |
next steps S9 and S10. In other words, heating
operation in the heat pump cycle is continued

independent of thé open air temperature.
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plied to a termnal H4 of the mcroprocessor 101. Ref- erence nuneral 15T
denotes an out put resistor of the photo-coupler 149. \Wen the contact arm

of the float switch 148 is opened, the transistor of the photo-coupler 148 -
is made OFF, so that a voltage lower than +5 V by 0.6 to 0.7 V (a forward
direction voltage of the diode 150) is applied to the termnal H4 of the

m croprocessor 101. A specified differential is set for the open/close

opera- tion of the contact armof the float switch 148 to prevent the
chattering of the contact arm

In step S49, when "heater-set" is set, the process
is advanced to step S50 and the auxiliary heater 162 is
energized. 1In other words, the output of the terminal
B4 of the microprocessor 101 is changed to L potential,
and the relay 163 is energized through the buffer 158
and the auxiliary relay 162 is energized. Then the
process is advanced to step S53 and the compressor 9 is
set to OFF. The draft quantity by the draft fan 31 is
maintained at the draft quantity operated in step S42,

In step S$49, when "no-heater" is set, 'the process
is advanced to steps 51 to 53, and after a signal is
output the draft fan 31 is stopped, and the compressor 9
is set to "stop". The signal is output from the
terminal D7 of the microprocessor 201 of the outdoor
unit 3 through the buffer 226. The signal is output as
an operational signal to be given to the electric heater
305 to be used for an auxiliary heat source as the other
heater shown in Fig. 15 (as the other ones, for example,
a furnace, boiler, etc.).

Therefore, when the open air tehperature becomes
lower than or equal to -11°C, the air conditioning
operation in the heat pump cycle is stopped and the

operation of the electric heater 305 is started.
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Ref erence numeral 152 denotes a connector being connected to a_

sub-circuit shown in Fig. 8 and a con- nector 153 are connected to a

connect or
hav-

157 shown in Fig. 5 in a manner that the termnals on both sides

The electric heater 305 is energized when the
auxiliary relay 302 is energized and the switch 303 is
closed, and the heating operation is automatically
started. For example, when the heater 305 is connected
to an HA (home automation) system (a system in which the
units of equipment in a dwelling house are organically
connected to each other), the operation signal is given
through the information transmitting path constituting
the HA system.

The settings judged in step S49 are arranged to be
able to select "heat pump”, "heater set", or "no heater"
according to the value of heat generation quantity of an
electric heater to be used for auxiliary heating
{(auxiliary heater 162), or according to the setting
conditions of the air conditioner, that is, whether it
is a rare phenomenon that the open air temperature
becomes lower than or equal to -11°C or not in the place
where the air conditioner is to be installed., As shown
in Fig. 4, "heat pump” can be set at switch SWl1l = OFF
and SW2 = OFF, "heater set" can be set at SW1 = ON and
SW2 = OFF, and "no heater” can be set at SWl1 = OFF and
SW2 = ON. When the heat generation quantity of the
auxiliary heater 162 is small (about 2 kW), the capacity

is good enough as an auxiliary heat source to be added

N



ing the same nunbers are connected to each other. Ref- erence numerals 154
and 156 denote di odes which reg- ulate the direction of flow of signal s
fromthe mcroproc- essor 131. Reference nuneral 156 denotes a resistor.
Switches SWL and SW2 regul ate the operation in a heating node as described
in the following: when SWM is OFF and SW2 is OFF, only the operation in
heat punp cycle is operated, when SM is ON and SW2 is OFF, an auxiliary
heater is in existence, and when SW is OFF and SW is ON, the auxiliary
heater is not in exist- ence and the operation in heat punp cycle is

st opped. to the heating eoperahips ©1 the lsabfpump eiciepr but essor 101

are ConneCteqwﬁghatggnggggoéi%SZémg§;§£3?gebecomes lower than or
equal to -11l°C aﬁd the heating in the heat pump cycle
cannot be obtained, in some case enough heating cannot
be obtained by only the auxiliary heater 162 {When the
heat generation quantity of the auxiliary heater 162 is
in the order of 5 kW, heating capacity is considered to
be enough.). In such a case, it is desirable from the
point of view of energy efficiency to perform heating by
the other heater (the electric heater 305 shown in Fig.
15, etc.), so that it is desirable that "no heater" is
set.

In the case of heating operation as described in
the above, when the heating capacity in the heating
operation in the heat pump cycle is not enough caused by
the low temperature of the open air, the heating
operation by the air conditioner is stopped and the
signal is output to operate the other heater (the
electric heater 305, for example); thereby the energy
efficiency in the heating operation can be maintained
good. When the heat generation quantity of the
auxiliary heater 162 is large enough, heating operation

by the auxiliary heater 162 is performed.
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nuneral 158 denotes an I C on which a plurality of buffer circuits are
nmounted, and the |1 C power-anplifies the outputs fromthe termnals FO, F1,
F2, and B2 to B6 of the m croprocessor 101. A speaker 159 is driven by the
output fromthe termnal FO, and gives an al arm sound, etc. The out puts
fromthe termnals FI, 82 to B6 of the m croprocessor 101 are
power-anplified by the IC 158 and then supplied to termnals O B, C D E
and A re- spectively as shown in Fig. 6. The term nal O outputs a signal

whi ch controls the_operation of a rela¥,163 for_enerqgi zing gn auxiliary
heater 162, the teFARREFNENG,LtheppPeratirynaf ﬁﬂ?cﬁ“%@ﬁFrgpétﬁﬁé @per at i on

of arelay 16p step S9, the same set values as the indoor unit(A) 1

are transmitted to the indoor -unit(B) 2, so that the
indoor unit(B) 2 is operated almost in the same way as
the indoor unit(A) 1. When draft quantity is set at
AUTO, however, every indoor unit is operated
differently.

As described in detail in the above, in an air
conditioner according to the present invention, when the
open air temperature becomes lower than a specified
temperature, the compressor is compulsorily stopped
independent of the operations of the temperature control
means, and the protective operations are displayed in a
display means; theréfore, it is made possible to prevent
the breakage of a compressor caused by liquid
compression which is caused by incomplete evaporation of
the refr?ge:ant in the indoor side heat exchanger due to
a low open air temperature.

The drain pump is forced to operate for a specified
period of time after the stop of operation of the
compressor, and the drain water which drops from an
evaporator. (indoor side heat exchanger) after the stop
of operation of the compressor can be continuously

discharged, so that it is made possible to prevent the

i



for~adj ustiTg—t le—speed—of —an- indoor -s+de-fan—+ot-er—164, the- termnal.C_in .
a simlar way to the above, outputs a signal which controls the operation

of arelay 166 for adjusting the speed of a fan, the termnal D, in a -
simlar way to the above, outputs a signal which controls the

overflow of drain water into a room to be air
conditioned.

While the drain pump is compulsorily operated, a
draft fan is operated, which expedites the condensation
of water on the surface of the evaporator, so that
dropping of drain can be finished in a specified period
of time.

A control means is provided which stops the heating
operation in a heat pump cycle and outputs a signal for
operating the other heater when thé open air temperature
becomes lower than a specified temperature; therefore,
it is made possible to start a heating operation
automatically by other heaters, an electric heater, a
furnace, a boiler, etc., when the open air temperature
becomes lower than a specified value, so that a
sufficient heating capacity can be obtained even in a
low open air temperature.

A signal for controlling the operation of an
outdoor unit is output from the indoor unit(A) to the
outdoor unit through a signal line, and a signal set in
the indoor unit(A) is transmitted to the indoor unit(B)
through a signal line, so that the setting of all indoor
units can be easily performed by giving an operational

signal to the indoor unit(a).
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operation of a relay 167 for adjusting the speed of the fan notor, the

termnal E outputs a signal which controls the operation of a relay 168 for
energi zing the drain punp 40, and the term nal A outputs a signal which -
con- trols the operation of a |louver notor 170 (flap 44). Ref er ence

nunmeral 171 shown in Fig. 5 denotes a switching transistor, and it is
controlled to nake OV OFF corresponding to a signal fromthe m croprocessor

101 . Wien the transistor 171 is nade ON, a relay 174 is nade ON shown in

Fig. 6 through a termnal Q Refer-

From the indoor unit(B), only a signal expressing a
trouble in the indoor unit(B) can be selectively
transmitted to the indoor unit(A), so that the load on
the indoor unit(A) concerning signal reception can be
lightened. 1In other words, the constitution of the
controller of the indoor unit{A) can be simplified.

It is further understood by those skilled in the
art that the foregoing description is a preferred
embodiment of the disclosed device and that various
changes and modifications may be made in the invention

without departing from the spirit and scope thereof.
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eace- purerals- 172—and—173- denote-bi-as-resistors f-eL—t—he—tra !m ,”J"H ""””"' -
Ref erence nuneral 175 denotes a switching tran- sistor, and
controlled to nake OV OFF correspond- ing to a signal from the
m croprocessor 101. A connector 301 shown in Fig. 15 is connected to a
connector 176. An electric heater 305 to be used for an auxiliary heat
source as an other heater and an auxiliary relay 302 to open/close a switch
303 provi ded between the heater 305 and the conveni ence outlet 304 are
connected to the connector 301, and the energizing of the electric heater
305 is controlled by the ON-OFF of the transistor 175. Reference numeral s
177 and 178 déhateisi edaimed is:
1. An air conditioner having:
an indoor side unit having an indoor side heat
exchanger for performing heat exchange with the air in a
room,
an outdoor side unit having an outdoor side heat
exchanger for performing heat exchange with the open
air, and
a refrigerating circuit for cooling said room being
constituted of said indoor side heat exchanger, a
compressor, said outdoor side heat exchanger, and an
expansion device, comprising:
a temperature condition means for cooling said room
in controlling said compressor to operate at a full
power or to stop based on a temperature of said room,
and
a protective means for compulsorily stopping said
compressor independently of said temperature condition
means when the open air temperature becomes lower than a

predetermined temperature.

2. An air conditioner described in claim 1, further

comprisings:
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sistors for the tran5|stor 175. In Fig.6,179 is a step-d \mu ’"“mw"”“"!
transforner, and it low ers the voltage of the AC power obt

con- nector 180 and a connector 181, and supplies the power to the pomer

line 104 shown in Fig. 4 through the con- nector 105. AC power is supplied
between the termnals 1 and 2 of the connector 105 fromthe outdoor unit 3.
When a nornal Iy opened contact armof the relay 174 is closed, (Fig. 6

shows a state where the contact armis opened; the closed state is an
opposite state to the s ate shown in the f| ure,), AC power is supplied
fromtermnals 2 A pdkcate neanet ¥PP1ayi g RR ¢%n%’iipalqaﬂed to the

o U G L b iy 2

3. An air conditioner described in claim 1, further
comprising:

a pump for discharging the water dropped from the
indoor side heat exchanger of said indoor unit to the
outside of said indoor side unit, and

a pump control means for maintaining said
discharging by said pump at least a specified period of

time after said protective means acts.

4. An air conditioner described in claim 3, further
comprising:

a draft means for expediting the heat exchange
between the air inside said room and said indoor side
heat exchanger, and

a means for operating the draft means while the

pump is run.

5. An air conditioner comprising:
a refrigerating circuit being constituted to be
able to heat a room using a compressor, a condenser, an

expansion device, and an evaporator, and

N



3. Reference numeral 182 denotes a current fuse, and ”III“II"I""I""ill"ll_ll
LA S )

a control means for outputting a signal to stop
heating said room and to heat said room by a heating
device when the open air temperature becomes lower than

a predetermined temperature.

6. An air conditioner comprising:

an outdoor side unit having a compressor and an
outdoor side heat exchanger,

a plurality of indoor side units each having an
indoor side heat exchanger respectively, a refrigerating
circuit being constituted using said indoor side heat
exchangers, a compressor, an outdoor side heat
exchanger, and an éxpansion device for cooling, and

an indoor side control means A for controlling the
operation of said specified indoor unit based on the
change of a room temperature, and for cooling said room
in generating a signal for controlling the operation of
said compressor,

an indoor side control means B for controlling the
operations of said other indoor units,

an outdoor side control means for controlling the
operation of said outdoor unit and for stopping the
operation of said compressor compulsorily independent of

the signal from said indoor side control means A when
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183 denotes a varistor. Wen a si gnal is given 1 to rel ay uH "m W““l
169, a normally opened contact armof the relay 163 is clos

opened contact armof the relay 168 is closed, and a nornally opened

contact armof the re- lay 169 is closed. The nunber of revolutions of
the indoor side fan no- tor 164 is changed according to the conbi nati ons of
open/cl ose of the normally opened contact arns of re- lays 165, 166 and 167

as shown bel ow. (1) mhen relay 165: opened (a state shown in the figure),

I 166: t hown in the figure and relay 167 ened (a
;tea?g sﬁgmoﬁned@ %)etgmgﬁéugg I gs éwer than X spec1€f (
temperature,

a means for transmitting a signal for controlling
the operation of said outdoor unit from said indoor side
control means A to said outdoor side control means,

a means for giving a setting signal for controlling
the operation of said specified indoor unit to said
indoor side control means A,

a means for transmitting a set signal set for
controlling the operationlof said specified indoor unit
from said indoor side control means A to said indoor
side control means B, and

a means for transmitting a signal expressing a
trouble which occurs in said other indoor unit from said
indoor side control means B to said indoor side control

means A.

7. An air conditioner comprising:

a single outdoor unit having a compressor and an
outdoor side heat exchanger,

a plurality of indoor units having indoor side heat
exchangers respectively, and

a controller which makes it possible to execute air

conditioning operation using respective indoor units:
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2) relay 165: opened, relay 166: opened, relay 167: closed, mm(“'
&e;k rotgtion; (g) rel ay 165: opened, relay 166: cl osed, nDtLuﬂl HH“I“““
rotation; (4) relay 165: closed, relay 166: opened, notor: medi ufn r'ot dti én; *
(5) relay 165: closed, relay 166: closed, notor: strong rota- tion. The
open/cl ose of the relays 165, 166 and 167 are controlled by the signals
fromthe mcroprocessor 101; thereby the nunber of revolutions of the

i ndoor side fan notor 164 is controlled by the signals fromthe m cro-
processor 101. Fig. 7 is an electric circuit diagramof the interface

circuit 102 shown daidi don¥roReéder€difSr iy al s 184 to 187 denote sw tching
transi stors, and when a base ter-

an outdoor side control means for controlling the
operation of said outdoor unit,

an indoor side control means A for controlling the
operation of said specified indoor unit,

an indoor side control means B for controlling the
operation of said other indoor units,

a first signal line for transmitting a signal for
controlling the operation of said outdoor unit to said
outdoor side control means in connecting said outdoor
side control means and said indoor side control means A,

a second signal line for transmitting a signal set
for controlling the operation of said specified indoor
unit from the specified indoor unit to the other indoor
units, and for transmitting a signal expressing a
trouble which occurs in the other indoor unit from the
other indoor unit to the specified indoor unit in
connecting said specified indoor unit and the other
indoor units, and

a remote controller for giving a set signal for
controlling the operation of said specified indoor unit

to said specified indoor unit.

8. An air conditioner comprising:
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nminal of the transistor 184 (output of the ternminal A4 of Hmul lu Ull "l T
m croprocessor 101) is at a low voltage L (alnost 0 V),

to 187 are made ON (conductive state). Therefore, at thls tlne a voltage
of +12V is ap- plied to the termnal 1 of the connector 188, and at the
same time the termnal 2 of the connector 188 is made to G\D (OV). When

the base termnal of the transistor 184 is at a high voltage H (about 5 V),
all transistors 184 to 187 are

a single outdoor unit having a compressor and an
outdoor side heat exchanger,

a plurality of indoor units having indoor side heat
exchangers respectively, and

a controller;

said controller comprising:

an outdoor side control means for controlling the
operation of said outdoor unit,

an indoor side control means A for controlling the
operation of said specified indoor unit,

an indoor side control means B for controlling the
operations of said other indoor units,

a means for transmitting a signal for controlling
said outdoor unit from said indoor side control means A
to said outdoor side control means, -

a means for giving a setting signal for controlling
the operation of said specified indoor unit to said
indoor side control means A,

a means for transmitting a setting signal set for
controlling said specified indoor unit from said indoor
side control means A to said indoor side control means
B, and |

a means for transmitting a signal expressing a

trouble which occurs in said other indoor unit from said
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:i;j_ &ade OFF. Therefore, it is possible to make smntchlng " "" EI
+12 V applied between termnals 1 and 2 of the connector m m mt ﬁm'l I,
to the output (H L) of the termnal 4 of the nicroprocessor*loi 'A Vol tfage
si gnal PWM nodul ated by the switching is transmtted

indoor side control means B to said indoor side control

means A.
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to the indoor unit(B) 2 through the signal line 8 to be connected to the
connector 188. Reference nunerals 189 to 192 denote bias resistors, and 193
and 194 de- note diodes to regulate the direction of flow of an electric
current. Ref erence nuneral 195 denotes a bot h-way photo- coupler, and
196 and 197 denote a resistor and a ca- pacitor for constituting a noise
filter. An input termnal of the photo-coupler 195 is connected to the
connector 188 through the noise filter, and when a DC voltage is ap- plied
to the connector 188 an output transistor is nade ON, and the term nal A3
Is made to be at a low voltage L (alnmost 0 V)

ABSTRACT

AIR CONDITIONER

Air conditioner in which the feedback of liquid
refrigerant to a compressor is prevented and whose
refrigerating circuit includes an indoor heat exchanger
(17), a compressor (9), an outdoor heat exchanger (11},
10 and a pressure reducer (16). The controller of the air
- conditioner comprises a temperature control means which
performs the cooling operation for a room by
controlling the start and stop of the operation of the
compressor based on the change of the room temperature,
15 a protective means which stops the operation of the
compressor compulsorily independent of the operation of
the temperature control means when the open air
temperature becomes lower than a specified temperature,
and a display means for displaying the operation of the

20 protective means.
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Therefore, whefl The output of the termmnalr A4 of —The m<Tro-processor—i0t—rs—
at an Hvoltage, if a voltage (a voltage signal transmtted fromthe indoor
unit 2) is ap- plied to the connector 188, the term nal A3 of the mcro- -
processor 101 is nmade to be at a voltage L. Since the potential of the

termnal A3 is varied fromHto L or vice versa corresponding to the

vol tage signal applied to the connector 188, the m croprocessor 101 can

i nput a sig- nal fromthe indoor unit(B) 2. Ref erence nuneral 198
denotes an output resistor of the photo-coupler 195, and 199 denotes a
capaci tor for absorbing noise. The i ce, circuit 103 has a simlar
electric circuit ﬁ&."
| 8 2
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and—mekes ~stm | ar—operations—to—the inter face -1802 showi—-n—H-¢ —~ se—+that—— —
the explanation wll be omtted. Different points of the interface circuit

103 fromthe interface cir- cuit 102 are as shown bel ow. the base term nal -
of the transistor 184 is connected to the terminal A6 of the m - |
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‘croprocessor 10I, Thé output of the phorto-coupler 185 i sTctonmected-to the—— -

term nal A5 of

to the outdoor unit 3 through the signal

the m cro-processor

101, and t he connector
line 7. Fi g.

188 i s connect ed
8 is an electric

circuit diagramto be connected to the electric circuit shown in Fig.4. and
152 and a connector 200 shown in Fig. 4 are connected in a
manner that the termnals on both sides having the

t he connect or
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same—munbers—are ctonnected toeacirother. = — The fermnalS 1 to 3 of the ~
connector 200 are con- nected to a selection switch 261 through a connector
260. The selection switch 261 has foll ow ng positions to be selected: ON (a
position at which normal operation is possible), OFF (a position at which
operation is im possible), and TEST (a position for a trial operation).

The position of the switch is taken in by the m croproc- essor 101 by
scanning with the termnals A2, HO and Hl . The termnals 4 to 6 of the
connector 200 are con- nected to a renmote control signal recei@ng portion
263 through a connector 262. Wien change over signals of operatron/stop or

| / heat/d draft tit tt N
cool /heat/dry, a draft quantity setting 53\/~{=Jiﬂ?ﬂ?1
i
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signal for the indoor fan, a S|gnal showi ng a roomtem perature set value,
etc. are transmtted froma renote controller (not shown in a drawing) in
wireless to the re- note control signal receiving portion 263, it receives
the wirel ess signals and denodul ates them and outputs to the term nal A2 of
the m croprocessor 101. Ref erence nuneral s 264 to 266 denote indicator

| anps, and the indicator lanp 264 is a cool wnd pre- vention indicator (It
is made ON when the bl owout of cool wind is prohibited in a heating
operation.), the indi- cator lanmp 265 is a standby indicator (It is nmade ON
when the operation of a conpressor is stopped because of a too | ow
tenperature of the open air.), and ghe indi-

FIG.6
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cator fanp 266 is a tinmer indicator (It is made ON when timer operation is

performed.) and they are nade to do

-19-

FIG.7
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dyrnam ¢ ON-by—theoutputs ofthetermnats, &, - G5, DO and—D3,” of the T
m cr opr ocessor 101. The i ndoor unit(B) 2 and the indoor unit(A) 1 have
simlar control circuits to each other but the fornmer does not conprise an
interface circuit for performng trans- m ssion or reception of signals to

or fromthe outdoor unit 3 and a denodul ator circuit for receiving wreless
signals. The setting by the address switch 145 is "00", which designates

the unit to be the indoor unit(B) 2 for the m croprocessor 101. Fig. 9

is an electric circuit _diagramof a control por- tion as an outdoor control

means whi ch t akes char@e of 9
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t he"operation of Thé outdoor Unit— 3 Shown im Fig. "I. Tn the figure,~ 20T~ —
denotes a m cr opr ocessor (TMS73C4A5A- C78406 of Texas Instrunents Inc.)

whi ch controls various kinds of units based on a program pre- viously
stored in the internal ROM Ref erence nunerals 202 to 204 denote

therm stors for detecting tenperatures, and the internal resistances vary
corresponding to detected tenperatures. Refer- ence nunerals 205 to 207
denote resistors, and they are connected to respective thermstors 202 to
204 in series. Therefore, the potential of each connecting point of a
therm stor and a resistor is varied corresponding to a detected tenperature
by the therm stor. These con-
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necting points are connected to the termnals, A2, Al and A0, of the
m cr oprocessor 201. The m cro-proces- sor 201 A/D-converts the voltages

applied to the term - nals, A2, Al and AO and takes themin and stores )
themin the internal RAM as tenperature data. Therm stor 202 detects

the tenperature of the com pressor 9, the therm stor 203 detects the
tenperature of the outdoor side heat exchanger 11, and the therms- tor 204

detects the tenperature of the open air.

FIG.11

b g,
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This Sheet Has Been Re

LTI



-20- " Reference nunerals 208 o 210 denote capacitors for stabiTTzing

the voltages of connecting points corre- sponding to detected tenperatures

by therm stors. Ref- erence nunerals 211 to 216 denote ferrite beads having
cylinder shapes, and they are provided on the w rings

FIG.12
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DATA
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OUTDOOR
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” \ }
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PROTECTION
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tomnecti ng Tespective Thermstors 202 to 204 and sfec=— triceiTcuits— ———— -

(Wrings pass through the holes of the beads.).
come into therm stors 211 to 216.

attenuat e hi gh frequency noi se which wll

These ferrite beads

These ferrite beads conbined with capacitors 208 to 210 cut off the noi se.

Ref erence nuneral 217 denotes a current trans-

coil is provided on a power

former (CT), and the search

line which supplies power to the conpressor 9

for de- tecting the power to be supplied to the conpressor 9. Reference

nuneral 220 denotes an output resist thﬁ
denote a rectifier diode and a snoot ap
snoot hi ng

&

COOL, SV=0FF

217, and 218 and 219
or which constitute a

——S821

ON/OFF OF COMPRESSOR
OPERATION OF AR QUANTITY
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circui T for snoot hi hg out the output of The CT 2177~ Reference nunerats— ~— —
221 and 222 denote vol tage divider resistors which divide the DC voltage

output fromthe snmoothing circuit %/ di vided voltage is supplied to the
termnal A3 of the m croprocessor The m - croprocessor 201

Al D-converts the DC voltage applied to the termnal A3, and stores it as

the current data of the conpressor 9. Reference nuneral 223 denotes a di ode

for protection and constitutes a by-pass circuit when the output voltage of

the snoothing circuit rises higher thaf!ﬁ/!ﬂﬁ to 0.7 V (a forward

voltage of a diode). Resistors, 224 an yrare*resistors for boost- ing

the output of the CT 217. l

HEAT, SV=ON |——S4!

ON/OFF OF COMPRESSOR, S42
CALCULATION OF AIR QUANTITY

$43

S54
)

DEFROSTING
OPERATION

F=1 ~—S 45

OUTSIDE
AIR TEMPERATURE
s -7°C

|
S49
S
| HEAT PUMP,
~————— HEATER SET,
_ NO HEATER 55
{ -
S5O0~ 4eATER SIGNAL
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[
AlR QUANTITY
: OFF
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COMP S92
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Ref er ence nuner al

226

denotes a buffer

circuit,

NosTy -7 TPOS

and it power-anplifies the

signals output fromthe termnals B7, B6, B4, B3 and 07 of the
m croprocessor 201 for driving the respective rel

Fig
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-22- Ref erence nunerals 231 and 232 denote a high voltage smntch and
a low voltage switch, and the 'high voltage swtch close 9

when the dis- charge pressure of the conpressor 9 is ra]Sg »oy
first pressure, and the | ow voltage rela§ closes its coptpct arm when tihd
suction pressure of the com pressor 97i

(less than the first pressure). Reference nunerals 233
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RLAGEMENGhSHEET

not e photo-couplers and they are energi zed respective- |y
pressure switch and the | ow pressure switch are operated, ang they oGTpUt
signals to the ter- mnals C7 and C6 of the m croprocessor{?2 153§@%${%£ﬁe
nuneral s 235 and 236 denote current limting resistors for|the

phot o- coupl ers 233 and 234. Ref erenc® numeral 237 deno} es—a—pewer
supply cir- cuit, and it is the sane electric circuit as the power sup- ply
circuit 104 shown in Fig. 4. Reference nuneral 238 denotes an I nfertace

circuit, and it is the sane electric circuit as S€ of t¥ interface
circuits 102 ancf}‘,S Thpoi~[@]B]g[oN][Fhe Bnt or f circui®g is .
connected to the™in agefcrfu th heM 1 uni f—é-A)—L"-t—h-l’-O-lﬂ%
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the signal line 7, and also it is connected to the term nal
the m croprocessor 201, which makes it possible to perfor
or reception of sig- nals between the indoor unit(A) 1 andjt
3. Fig. 10 is a control circuit for a notor 249 which gr
conpressor 9, the four-way val ve 10, and $he outdoor fan 2

240 is connected to the con- nector 243 shown in Fig. 9, and The AC—Tpower

supplied to a connector 242 is given to a step-down transf

CELACEBENT.S;

e out door

A connec

vesg Fig pgz

PSSHEET

ner_241.

-

Ref erence nuneral 244 denotes a varistor, and 245 denotes a current TUSE:
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Power is supplied to the conpressor 9 through a normally opened contact arm

f th I 229 (A state wh th I 229 | t - -
?he f;agre ay (A state where the rel ay |s'no er’gﬁﬂéegmqsg \}'1 n
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ure.), a tenperature fuse 246 which is nelted mhen t he t
conpressor 9 is raised to a high tem perature, and an c
whi ch opens its contact arm when the current supplied t(
Is increased nore than a specified val ue. Reference num

ture of the

$Wut3ﬂé247

i

248 denot es

operation capacitor for the conpressor =96 - Power is 8 FEBoM9Te
four-way val ve 10 through a normally opened cont act arn the relay 2
(In the figure, there is shown a state where the relay }Js not en- T
ergi zed.). The nunber of revolutions of the notor 249—+s—swiiched ovdr
based on the states of the relay 227 and :
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the relay 228 whether they are energized or not. In the|REBUAGEMENG shafes
where the relays 227 and 228 are not energi zed are showp. e S}
227 and 228 are not energized, the notor 249 is stoppegq
Is not energized and the relay 228 is energized, the no
at a | ow speed, when the relay 227 is ®enkrgized and the
energi zed, the no- tor is rotated at a nedi um speed, an

227 and 228 are energized, the notor is rotated at a hi g : e
nuneral 250 denotes an opera- tion capacitor for the notor 249. Fig. 11
is an illustrative repgesentation showing the flow of signals anDngcghe
i ndoor unit(A) 1, themndoor — =
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unit(B) 2, and the outdoor unit 3. The transm ssion and reception of’
signals anong the respective units are per- forned throug

i el
interface circuits. Ref erence nuneral®™ 251 denotes a w*4 MﬁfmT
controller, and the control signals are transmtted to thp fenote control
signal receiving portion 263 of the indod - 28 FEB 1997
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-23- unit(A) 1. Fromthe indoor unit(A) 1 to the indoor_unii(B)..2 o
signals expressed with A are transmtted; fromthe mdoo)RE?Lg(gmgﬂTt‘a%&ﬂfe
i ndoor unit(A) 1 signals expressed with 8 are transmtteg;

unit(A) 1 to the outdoor unit 3, signals expressed with € areé igz
and fromthe outdoor unit 3 to the indoor®umit(A) 1, sig: hald ggﬁr g
with Dare transmtted.

FIG.11

251 -

FIG.15
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The signals expressed with A are those concerning oper3

ti o daot o oo

in the follow ng: the OV OFF signals (It can be repl acq
is applicable to the following itens.
(COOL/ HEAT/ DRY), the indoor w nd speed signals (H M |
control signals for the auto |ouver, t'he“ge'frosti ng sid
tenperature setting sig- nal, the operatlon signal s for
etc. The indoor unit(B) 2 is operated based on these si

, the operation no

i 2B iy
el

CTUTT UUL UL U

RERLAGEMENT. §

3

g srgnars

t
gnal s.

The

signals expressed with B are those to be used when prot
are needed as shown in the foll ow ng: ' I
mai n drai n pan becones high, a |ock sFélG?n?ﬁr

OPERATION
START

gCTT Ve Operatrron
when the water
t he i ndoor fan (A

| evel

—

YES AOTE

S5 CONTROL SIGNAL
Uy
CHANGE OF
OPERATION S3
DATA
INDOOR
S UNIT SIGNAL YES S6
B
SETTING OF
PROTECTION
DATA
S7 YES OUTDOOR
UNIT SIGNAL L
SETTING OF NO
PROTECTION
DATA
! _
SETTING
OF EQUIPMENT S8
OPERATION STATE
PERIODICAL
COMMUNICATION |~ 52
TO INDOOR UNIT
PERIODICAL +-—SI0
COMMUNICATION |
TO OUTDOOR UNIT
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state of lock is judged when the tenperature detected by the therm stor 129
shown in Fig. 4 becomes higher than a specified range.) T R I
of the indoor side heat exchamger 15 in a cooling opera{Ri L C%S@Wﬁ@
state of the indoor side heat exchange 15 is judged whgn jt he detected
tenperature by the therm stor 130 showndlhFig. 4 is | gwdr pigaREBrigenual {to
-1[err]C, a heavy |l oad operation signal in a heating dpgration (The heayy
| oad operation is judged when the detected tem peraturie By the therm star
130 shown in Fig. 4 is higher than or equal to +59[err]iQ) .. efc,

Therefore, the indoor unit(B) 2 is op d on the signals fromthe.
I ndoor unit(A) 1 and when atrou- Fit@llqas

s

&

COOL, SV=OFF }——S21

ON/OFF OF COMPRESSOR,
OPERATION OF AIR QUANTITY ~—S22

S23

HEAT
EXCHANGER IS
FROZEN OR OUTSIDE AIR
TEMPERATURE

s 15°C

' s24
rf

F=1,
TIMER START
]

S25

OUTSIDE
AIR TEMPERATURE

> 18°C AND TIME $26
Is UP

i

F=0
TIMER OFF
i

S28
OPR ON -4

S29

SETTING OF
COMPRESSOR OFF

S30

DRAIN PUMP ON

S3|

AIR QUANTITY L
- 1]

| - T




bl e whi ch needs protective operation occurs in the in-
Is transmtted fromthe indoor unit(B) 2 to the

. signal

S54

OPERATION

DEFROSTING

door unit(B) 2, the

REPLACEMENT ‘S’df* it

-2 - 28 FEB B9, J ‘
HEAT, SV=ON }——S4!
ON/OFF OF COMPRESSOR,
CALCULATION OF AIR QUANTITY |— 542
$43
~ " DEFROSTING '
- NEEDED
F=1 ~—-S45
OUTSIDE
AIR TEMPERATURE
s -7°C |
e o 547
h ] -
548 j -YES
F=1. " S49
NO
" HEAT PUMP,
- HEATER SET,
. NO HEATER S5(
| L
S50~~~ eaTER SIGNAL
: ON OUTPUT

l
AIR QUANTITY
: OFF
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fol | owi ng:; OV OFF signals of the conpressor 9,

four-way val ve,

the freezing sig- nal of the i

- 24- 'The signals expressed with C are th g‘:’ PLACEMENR SHEETS  SG

LRI R aPEsh . - thenged i i
6r2isde HoagedTokameesd .

the heavy | oad signal of the indoor unit, and | W defresdi mygsl dnse paged e |

The signals expressed with D are those as sho
signal expressing the open air tem gerature,

(¥ n tha:f ol:lpogedg.. 1o peged .....
he defrosting signal, the

................

|

signal fromthe high pressure switch 231, the signat Ar.omtpgt oppimr essure

switch 232, and-the current signal which flows=i-nmthe

AIR-CONDITIONER -

bescript!on
BACKGROUND OF THE INVENTION

The prasent invention relates, in particular, to pro-

tective operations when the cutdoor air temperature be-.

comes low in cooling opsration in the casse of an air con-
ditioner of separation type being constituted with indoor
units and outdoor units.

There is an example of the prior art about the air
conditioner which is described in a Japanese Utility
Model laid-open No. Hei3-77177.

in the case of a controller for an air conditioner de-
scribed in the gazette, when the outdoor air temperature
is higher than 20°C, a fan motor of the outdoor unit is
operated in M (high speed) quantity and when the out-
door air temperature is lower than 20°C the fan motor
of the outdoor unit is operated in L (low speed) draft
quantity to control the lowering of the pressure on the
low pressure side in refrigerating circuit, and when the
pressure on the low pressure side is lowered below a
specified pressure, a compressor and the fan motor of
the outdoor unit are stopped. Owing the constitution as
described in the above, the lowering of the pressure on
the low pressure side in the refrigerating circuit is pre-
vented when the outdoor air temperature is low.

There is another example of the prior art as shown
in a Japanese Utility Model laid-open No.
Sho62-164531. In the case of an air conditioner de-
scribed in the gazetts, the outdoor air temperature is de-
tected in a heating operation, and when the temperature
becomes lower than a specified temperature, the heat-
ing operation in heat pump cycle is changed over to a
heating operation by an electric heater. As described in
the above, when the cutdoor air temperature is low, the



conpressor 10. The defrosting operation is started by the | owering
tendency of the indoor side heat exchangers 15 and 17 or by the relation
bet ween the tenperature of the out- door side heat exchanger ll.and that of
the open air. Fig. 12 is a flow chart sho t M oper a-
tions of the indoor unit(A)1l. In step S1, the ngﬂﬂgrQQHEg;ed after
the signal resetting and the initializing proc} pss of the mnigrdprocessor
101 which are performed by the signal fromthe|ppweyeE&BIEH8cilrquit. In
step S2, it is judged whether the w rel-ess sighaf fromthe w reljess re-

note controller 251 is being received or not. Yhén the wireless kignal is
recei ved, the m croprocessor 101 is »

operation in the heat pump cycle, in other words, the
operation of a compressor is stopped, that is, when the
operation efficiency in the heat pump cycle is low, the
operation of the compressor is stopped to prevent the
unnecessary consumption of energy.

When the outdoor air temperature is specially low,
there has been a trouble that the evaporation of refrig-
grant in an outdoor side heat exchanger is not per-
formed sufficiently and liquid compression can be pro-
duced to break the comprassor; however, as described
in the above, such a breakage of the compressor is pre-
vented by the stop of operation of compressor when the
outdoor air temperature is low.

A further exampie of the prior art is described in a2
Japanese laid-open Patent Application No.
Hei2-121598. In an air conditioner shown in the gazette,
3 indoor units are connected to 1 outdoor unit. A remote
controller is provided to each of these indoor units, and
the operation of each indoor unit is controiled by the re-
mote controller of exclusive use.

In the conventional air conditioner, however, an ab-
normal stop of a compressor is operated in a lowering
period of the pressure on the low pressure sids in refrig-
erating circuit. Therefore, a low_pressure switch for de-
tecting the low pressure on the low pressure side in the
refrigerating cycle is needed and also when the pres-
sure on the low prassure side is in a normal range and
the outdoor air temperature is specially lowered, the op-
eration of the compressor is not stopped;
therefore, there has been a problem, such as an occur-
rence of refrigerant liquid-back to the compressor.

Maorecver, when an indoor side heat exchanger is
acting as an evaporator, in general, condensed water
(drain water) drops from the indoor side heat exchanger.



interrupted and the received signal data are stored in a specified RAM
area. Wien the wireless signal is re- ceived, the process is advanced to

step S5. In step S3, it is judged whether the signdly ' fe |
unit(B) 2 is being received or not (A plurality of i m@f@'{ e
connected when the units are connected in parallel {fgr the signal Line 8.).

When the signal fromthe indoor unit(B) 2 is received, OleFBBAg%%rqcéssor
is interrupted and the data of the signpal fromthe lindoor unit(B) 3 are
stored in the specified RAM ar ea. Wen?data are stdred Th The RAM aréa, the
process is advanced to step S6. In step $4, it is | et her theisignal
fromthe out-

In the case of the air conditioner in which the condensed
water is once received with a drain pan and then the
water is discharged outside the indoor unit with a pump,
the condensed water is produced for a certain period of
time (a period of time till the temperature of the indoor
side heat exchanger reaches to the room temperature)
after the stop of operation of the compressor, so that if
the operation of the pump is stopped simultaneously
with the stop of operation of the compressor, the con-
densed water may overflow from the drain pan.

in the case of the above-mentioned prior art exam-
ple (a Japanese Ultility Model Ilaid-open No.
Sho62-164531), when the outdcor side air tamperature
becomes low, the heating operation in the heat pump
cycle is switched to the heating operation by the electric
heater. Because of this, the capacity in the heating op-
eration is proportional to the heat generation capacity of
the electric heater.

Therefore, the electric heater of a large heat gener-
ation capacity is needed to obtain a sufficient heating
capacity {(For a room of about 13 m2, heat generation
capacity of about 5 kW will be needed.). For general
dwelling houses, however, a capacity {the maximum
current capable of flowing safely through a branch cir-
cuit) is fimited from the point of view of safety. For ex-
ample, when the capacity is 30 A, the operating current
of a circuit breaker is 20 A, so that an allowable electric
heater capacity is 2 kW at a maximum; therefore, there
has been a problem that the heating capagcity is not suf-
ficient when the outdoor air temperature is low.



-25- dcor unit 3 is being received cr not. The sigal fromthe outdccr unit
3 is also stored in the specifiec RAM area simar to the signal fromthe

i ndccr unit(B)2.Wen data —
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In order o use the slectric heater of the order of 5
kW, the branch circuit to be exclusively used for the elec-
tric heater has to be provided and further a large sized
casing for protecting the electric heater is needed; there-
by, there has been a problem that the air conditioner it-
self has to be a large sized ons.

Further in the case of an air conditioner constituted
as mentioned in the above, when a plurality of indoor
units are provided, individual setting values have o be
set for these indoor units and the operation controls are
made to be complicated. There has been a problem that
erroneous setting may occur such as the setting of dif-
ferent operation modes (cooling cperation, heating op-
eration, defrosting) for indoor units.

There has been a probilem that the control device
of the outdoor unit has to be a large sized and compli-
cated one since the indoor units are all connected to the

outdoor unit through signal lines and the outdoor unit
has to communicate with all of these indoor units.

A further example of a prior art air conditioner is dis-
‘closed in US-A-4627483 which comprises at least one
indoor unit having a heat exchanger for pertorming heat
exchange with the air in the or each room in which it is
fitted, an outdoor unit having a heat exchanger for per-
forming heat exchange with the open air, a refrigerating
circuit for cooling the or each room comprising the or
each indoor heat exchanger, a compressor, the cutdoor
side heat exchanger, and an expansion device, temper-
ature control means for controlling the compressor to
perform a cooling operation dependent upon the tem-
perature in the or each room, and override means for
disabling the compressor independently of the temper-
ature control means when the open air temperature
drops below a predetermined temperature.
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are stored in the RAM area the process is advanced to step S7. There is no
duplication of data in the RANM areas where respecti JEreetervw-Rg..slgnal s

are stored. In step S5, operational data are chay E}EJBLAGEMEWSHEETH
| b o |
i
o

signals transmtted fromthe wreless renote con- tr¢lfer Z5IFhe !
operational data of the air conditioner are as shownfih tq:g &%*ggwl ng:
operational data of stop/ operation/off-timer-operat{op/o f 6p ra,xtion,
oper- ational tine data of a timer, operational node] det-a-such.as |

cool i ng/ heati ng/ dry/ AUTO, room tenpergture setting ta, operational data
of the indoor fan such as H ML/ AUTO" or control data Tor tire-atte—guver.
In step S8 based on these operational data, the operation control

The present invention seeks to provide an air con-
ditioner in which the leak of condensed water from an
outdoor side heat exchanger is prevented.

According to the invention, there is provided an air
conditioner according to the preamble of claim 1 further
comprising a drain pump for discharging condensad wa-
ter collected during operation of the air conditioner and
pump control means for maintaining the operation of the
drain pump for a specified period of time after operation
of the override means.

The indoor unit is constructed so that the collected
water from the indoor side heat exchanger is pumped
up to a high position and then the water is discharged
to outside the indoor unit; the controller comprises the
pump control means which operates the pump for a pre-
determined period of time after the start of operation of
the override means.

Further, the indoor unit comprises a fan for promot-
ing the heat exchange between the air inside a room
and the indoor side heat exchanger, and means for op-
erating the fan at the same time as the drain pump.

Preferably, the air conditioner according to the
present invention comprises a refrigerating cycle con-
stituted to be abie to perform heating operation of a room
using a compressor, a condenser, an expansion device
and an evaporator, and a controller of the air conditioner
comprises a control means which outputs a signal to
stop heating operation and starts the other heating de-
vice when the outdoor air temperature becomes lower
than a specified temperature.

In the preferred embodiment the air conditioner ac-
cording to the present invention combines an outdoor
unit having a compressor and an outdoor side heat ex-
changer, and a plurality of indoor units each having an
indoor side heat exchanger respectively, and to perform



of the equi pnment (notor 164, |ouver notor 170, the drain punp DP40, etc.),
the setting of states such as opera- tion/stop of the co 93-S seaing
energi zi ng/ stop of en- ergizing of the four-way val ve, e _ . qmm%y
In step S6, the setting of protective data is per- for paseduTrtire
signal transmtted fromthe indoor wunit(B) 2. In step ﬁiyﬁﬁéééﬁ? qf §
the operation of the equipnment or the setting of operat} dna S
changed based on the protective data.-ghe protective d3tad—afe—also.sel
when a trouble occurs in the indoor wunit(A)1l. For exangl e, mhen the data
expressing that the water level in the main drain pan 47 15 hrgh—are-set.]
the driving of the drain punp 40 is set till the water |evel

air conditioning operation using individual indoor units;
the controller of the air conditioner is constituted with an
outdoor side control means of controiling the operation

. of the outdoor unit, an indoor side control means A for
controlling the operation of a specified indoor unit, and
an indoor side controller B for controlling the operation
of the other indoor units; the controller comprises a first
signal line which transmits a signal for controiling the
outdoor unit to the outdoor side control means in con-
necting the outdoor side control means and the indoor
side control means A to each other, a second signal line
which transmits a signal which is set for controlling the
operation of the specified indoor unit from the specified
indoor unit to the other indoor units and a signal express-
ing the occurrence of a trouble in the other indoor units
from the other indoor units to the specified indoor unit
in connecting the specified indoor unit and the other in-
door units, and a remote controller to give a setting sig-
nal for controlling the operation of the specified indoor
unit to the specified indoor unit.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advan-
tages of the present invention will be more apparent
from the following description taken in connection with
the accompanying drawings, in which:

Fig. 1is a system block diagram of an air conditioner
showing an embodiment according to the present inven-
tion.

Fig. 2 is a refrigerant circuit diagram showing a re-
frigerating cycle of the air conditioner shown in Fig. 1.

Fig. 3 is a sectional view of a principal part of an
indoor unit when it is installed on a ceiling.

Fig. 4 is an electric circuit diagram to be used for
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inthe main drain pan 47 is | owered enough and t he ‘& MM
the conpressor 9 is al so set. In step S7, the $ettTTg

data is per-

3. A defrosting signal fromthe outdoor unit 3 is i
protective data. In step S8, the operation of the egu

of operati onal

uded in

of praotettive

formed based on a signal transmtted r(}m {,_,rbe;mm%&%r nit
1 C

states is changed based on the protegtive dat

exanpl e, when the defrosting signal is set, the not S

-7~

the indoor unit shewn in Fig. 3.

Fig. 5 is an electric circuit diagram to be used for
the indocr unit shewn in Fig. 3.

Fig. 6 is an electric circuit diagram to be used for
the indoor unit shown in Fig. 3.

Fig. 7 is an electric circuit diagram to be used for
the indcor unit shown in Fig. 3.

Fig. 8 is an electric circuit diagram to be used for
the indoor unit shown in Fig. 3.

Fig. 9 is an electric circuit diagram to be used for
the outdoor unit shown in Fig. 1.

Fig. 10 is an electric circuit diagram to be used for
the outdoor unit shown in Fig. 1.

Fig. 11 is an illustrative representation showing the
flow of signals among the indoor unit {A), the indoor unit
{B) and the outdoor unit.

Fig. 12 is a flow chart showing principal operations
of the indoor unit (A). .

Fig. 13 is a flow chart showing a part of the opera-
tions, especially, in cooling operation in step S8 shown
in Fig. 12.

Fig. 14 is a flow chart showing a part of the opera-
tions, especially, in heating operation in step S8 shown
in Fig. 12.

Fig. 15 is an electric circuit diagram of an electric
heater as the cther heater.



ated in a very weak state (LL) to prevent the bl ow ng of Lm
the defrosting operation, the four-way valve 10 is chang L
t he signals which indicate the opefation- al
of the equi pnent being operated in step S8

node.

In step S9,
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

An embodiment according to a present invention
will be explained based on the drawings in the following.
Fig. 1 is a system block diagram of an air conditioner
according to the prasent invention, and in the figure, ref-
erence numerals 1 and 2 denote indoor units {A) and
(B) and they are provided in respective rooms to be air
conditioned. Reference numeral 3 denotes an outdoor
unit and it performs endothermic action or exothermic
action from or to a heat source (for example, open air,
water, etc.).

Reference numeral 4 denotes a power line to be
used for supplying power from an AC power source {o
the outdoor unit 3. Reference numeral 5 denotes a pow-
er fine to be used for supplying power to the indoor unit
(A) 1 through the outdoor unit 3. Reference numeral 6
denotes a power line to be used for supplying AC power
to the indoor unit {B) 2 through the outdoor unit 3 and
the indoor unit {A) 1.

Reference numeral 7 denotes a signal line to be
used for the transmission and reception of control sig-
nals between the indoor unit {(A) 1 and the cutdoor unit 3.

Reference numeral 8 denotes a signal line to be
used for the transmission and reception of control sig-
nals between the indoor unit (A) 1 and the indoor unit
(B) 2.

Fig. 2 is a refrigerant circuit diagram showing the
refrigerating cycle of the air conditioner shown in Fig. 1.
Reference numeral 9 denotes a compressor, 10 de-
notes a four-way valve for changing the direction of flow
of the refrigerant, 11 denotes an outdoor side heat ex-
changer, 12 denotes a freezing preventive heat ex-

- changer provided in the lower part of the: outdoor side

heat exchanger 11, 13 denotes a receiver tank, 14 and
16 denote capillary tubes for a cooling mode, 15 and 17
denote indoor side heat exchangers, 18 denotes an ac-




(signals A shown in Fig. 11 ) are transmtted to the indoor unit(B) 2. (1

he

confirmation of the transmtted data is nade by the ans@ﬁgﬁ T
i ndoor unit(B)2.) The transmi ssion of the signal is perif -ﬁeggﬁgeggﬁﬁggg

pe- riodically. In step S10, a signal for setting tih

oper at i onal

states of the equi pment which are changed in step S8 (CN Cof LB 98

conpressor 9, etc.) is transmtted to the outdoor unit }3.

of the signal is per- forned every é sec. periodically,
periodi cal comuni cation, the protective data expressed

fromthe outdoor unit 3 to the indoor unit(A) 1. As described in the

above, the operational states

The transm s9

and in the

cumulator, and 19 and 20 dencte capillary tubes for a

heating mode.

In the case of a cooling mode, the refrigerant dis-
charged from the comprassor S flows in a direction of
an arrow described with a full line, the outdoor side heat
exchanger 11 and the freezing preventive heat ex-
changer 12 act as condenser, and the indoor side heat
exchangers 15 and 17 act as evaporator. For the capil-
lary tubes 14 and 18, pressure reducing quantity is set
to be able to obtain a proper evaporation temperature

in the indoor side heat sxchangers 15 and 17.
Reference numerais 21, 22 and 23 denocte

check

valves, and the refrigerant can flow only in the direction

shown by a full line arrow or a broken line arrow.

In Fig. 2, when the four-way valve 10 is switched to
a broken line position the operation mode is switched to
the heating mode. In the case of the heating mode, the
refrigerant discharged from the compressor 9 flows in
the direction of the broken line arrow, and the indoor side
heat exchangers 15 and 17, and the freezing preventive
heat exchanger 12 act as condensers, and the outdoor
side heat exchanger 11 acts as the evaporator. The cap-

illary tube 19 sets a pressure reducing quantity

of the

refrigerant branching from the receiver tank 13, and the
capillary tube 20 sets a pressure reducing quantity of
the refrigerant after passing through the freezing pre-

ventive heat exchanger 12.

Reference numeral 24 denotes a high pressure
switch, 25, 26 and 27 dencte strainers, and 28 denotes
a drier. Reference numeral 29 denotes an outdoor fan
driven by a motor, and 30 and 31 denote indoor fans
driven by motors; the outdoor fan 29 expedites the heat
exchange between the outdoor side heat exchanger 11
and the open air, and the indoor fans 30 and 31 expedite
the heat exchange between the indoor side heat ex-

. changers 15 and 17, and the air in the rooms.

¢




(the roomtenperature setting value, the operation nodef MT% .

of the indoor fan, etc.) set by the renote controller i Johiai
1 are transmtted to the indoor unit(B) 2; thereby, it }s} made possi bl g
set the operations of a plurality of indoor units sinullta- Q&PEBVI9YS -
single wireless renote controller, which makes the cont)k of the air
condi ti oner easy. Troubl e- soneness such as the address] setting
i ndoor unit, or the selection of thegjgenote controller {corre- sponding tg¢
every indoor unit is elimnated. Wien the nunber of revolutions of the
notor 164 is set at AUTO, it is programmed in the m croprocessor that the
draft quantity of each indoor unit is automatically changed

Fig. 3 is a secticnal view of a principal sart of the
indoor unit{A) 1 (an indoor unit of a recessed cailing
type) when itis installed en a ceiling. In an internal spacs
32 of the ceiling 300, a main bedy 35 is previded being
hung from & ceiling beam 33 with a hanger 34 ccmprises
built-in parts as shown below: the indoor fan 31 being
coemposed of a sircceo fan housed in a fan casing 37
having a suction nozzie 38, the indoor sice heat ex-
changer 17, and a drain pump 40. A decorative panel
41 comprises: a sucticn port 43 with an air filter 42, a
discharge port 45 having a flap 44, a main drain pan 47
for receiving condensed water 46 attached to the indoor
side heat exchanger 17, an cutside auxiliary drain pans
50 and 51 for receiving condensed dew water 43 at-
tached to the outside wall of an outer casing 48 of the
main body 35, and inside auxiliary drain pans 54 and 55
for receiving condensed dew water 53 attached to a heat
insulator 52 of the outer casing 48, the inside auxiliary
drain pans 54 and 55 which are formed into the body
with the heat insulator 52 with an insulating material of
urethane foam. The air of high temperature and humidity
in the internal space 32 of the ceiling 300 is cooled by
cold wind in the wind path 56 cooled by the indoor side
heat exchanger 17 and the produced condensed dew
water 49 and 53 attached to the outer wall on one side
of the outer casing 48 and the insulator 52 is received
by the auxifiary drain pans 50 and 54 on a side, and the
air of high temperature and humidity in the internal
space 32 of the ceiling 300 is cooled by the air inside
the room cooled by air conditioning, and the preduced
condensed dew water 49 and 53 attached to the outer
wall on the other side of the outer casing and the insu-
lator 52 is received by the auxiliary drain pans 51 and



based on the roomtenperature and the set tenpera- ture, Ayl AL ™
confortable draft is perfornmed by every in- door unit. V\ﬁe%“ 2 Fat- I”e;;ﬁ
is in an AUTO node, the setting of the roomtenperature |s}also, |mlar!t
the draft quantity, automatically performed in every indpof @nbf}:- 68 |
O\ OFF of the conpressor 9 is controlled ac-

_1-1-.

85 ¢n the other side, and the condensed dew water 46,
49 and 53 is led to the main drain pan 47. The con-
densed dew water is pumped up by the drain pump 40
and discharged cutdoors from the discharge port 58
through a discharge hose 57 together with the con-
densed dew water 46 attached to the indoor side heat
exchanger 17 and received by the main drain pan 47.

As described in the above, the condensed dew wa-
ter collected in the main drain pan 47 is once pumped
up to a high place by the drain pump 40 and dlscharged
so that even if the main drain pan 47 is located at a fow
place, the discharge of condensed dew water can be
performed easily.

Fig. 4 to Fig. 8 show electric circuit diagrams to be
used for the indoor unit(A) 1 shown in Fig. 3. In the fig-
ures, 101 denotes a microprocessor
(TMS73C161-C76582 of Texas Instruments Inc.) which
controls the equipment based on a program previously
stored in the internal ROM.

Refarence numerals 102 and 103 denote interface
circuits, and the interface circuit 102 performs transmis-
sion and reception of data to and from the indoor unit(B)
2, and the interface circuit 103 performs transmission
and reception of data to and from the outdoor unit 3, and
they have the same circuit constitution. The electric cir-
cuits of the interface circuit 102 and the interface circuit
103 will be explained in Fig. 7.

Reference numeral 104 dencte a power supply cir-
cuit, and it generates DC voitages, +12 Vand +5 V, from
the AC power (AC 12 V) supplied through a terminal
108, and also generates a reset signal for resetting the
microprocessor 101, Reference numeral 106 denotes a
full-wave rectifier circuit in which 4 rectifier diodes are
connected to form a bridge circuit. Reference numeral
107 denotes a smoocthing capacitor and 108 is a capac-
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concerning protective data shown by Bin Fig. 11 is tran Yi
i ndoor unit, so that when a trouble occurs in an indoor uni{t, the indoor} 1
unit (A1 execut es the control of the outdoor unit 3 and pér gfaﬂ'f&'i‘?% y ;
protective operations for the trouble. Fig. 13 is a fld\v—v_‘cﬂartd_showi_ ng :
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itor for absorbing noise. A DC power of 12 V is obtained
using the full-wave rectifier 106 and the smoothing ca-
pacitor 107,

Reference numeral 109 denotes an IC (integrated
circuit) to be used for the control of a constant voliage
circuit, and in which a transistor 114 is ON/OFF-control-
led to make the voltage applied to a terminal VD a DC
voltage of +5 V. Reference numeral 115 denotes a
smoothing capacitor for stabilizing the DC +5 V. Refer-
ence numerals 111 and 112 denote resistors for dividing
the DC +12 V. Reference numeral 113 denotes a capac-
itor for stabilizing the DC power to be supplied to the
transistor 114. Reference numeral 118 denotes a bias
resistor for the transistor 114. A reset signal is output
fromaterminal Rofthe IC 109. The reset signal is output
after a specified period of time corresponding to a charg-
ing period of the capacitor 110 from the time when the
voitage applied to the terminal VS is raised higher than
avoltage necessary to stabilize the specified DC voltage
of +5 V. The reset signal is given to the terminal R of the
microprocessor 101 after it is amplified by transistors
116 and 117.

Reference numerals 119 to 124 denote bias resis-
tors for transistors 116 and 117, and 125 and 126 denote
output resistors for transistors 116 and 117. Reference
numerals 127 and 128 denocte capacitors.

Reference numerals 128, 130 and 131 denote ther-
mistors whose internal resistance values are changed
according to detected temperatures, and they are in-
stalled to be able to detect the air temperature dis-
charged from the indoor unit{A) 1, the temperature of
the indoor side heat exchanger 17, and the temperature



cooling node in step S8 shown in Fig. 12. In step S21 th REPMGBWN’HMET

equi prent (the ON OFF of the four- valve (SV) 10, etc.) ar set T0 nake.
i ndoor units and the outdoor unit operate in the cooling rgﬁﬁgg S 2
when a tenperature detected by the therm stor 131 is higle et
tenperature, the OV OFF state of the conpressor 9 is set {t N

state of the conpressor 9 is continuedi3t |east for 3 mifut es and the OFF
state is also continued at |least for 3 mnutes, to securé€

g
compressor o, Thot Y %rlﬂ%%?%?“Z%I’QEQM%@%”%’?@W' pe- “tueen

conpressor 9. The sed ﬁrence be- tween
t he room t enper at & &4 aéieé‘af%dﬂﬁ§tffﬂ$efqﬂ€?@|fgﬂféﬁ evottagec

as correspending to the rasistance changes of the ther-
mistors 129, 130 and 131, and the linearized respective
voltage changes are given to the terminals A7, At and
AQ of the microprocessor 101, The microprocessor 101
A/D-converts {analog/digital) the given voitages and
stores them in an internal RAM as temperature data.
Reference numerals 142 to 144 denote capacitors for
absorbing noise.

Reference numeral 145 denotes an address setting
switcher of 2 bits, and it is connected to the terminals
C6 and C7 of the microprocessor 101 through dicdes
148 and 147. The address is set being selected from 4
kinds of addresses constituted with the combination of
the 2 bits. In the present embodiment, the operation of
an air conditioner is performed in receiving wireless sig-
nals transmitted from a wireless remote controller (not
shown in a drawing), so that the setting of the address
is made to coincide with the destination address of the
wireless signal to prevent a misoperation to be control-
led by a different wireless remote controller.

Reference numeral 148 denotes a float switch, and
its contact am is closed when the quantity of condensed
dew water collected in the main drain pan 47 shown in
Fig. 3is increased to a value more than a specified val-
ue. When the contact arm of the float switch 148 is
closed, a transistor of a photo-couplier 148 is made ON.
Therefore, dicde 150 is short-circuited and +5 V is ap-
plied to a terminal H4 of the microprocessor 101. Ref-
erence numeral 151 denoctes an output resistor of the
photo-coupler 148. When the contact arm of the float
switch 148 is opened, the transistor of the photo-coupler
148 is made OFF, so that a volitage lower than +5 V by
0.6100.7 V (a forward direction voltage of the dicde 150)
is applied to the terminal H4 of the microprocessor 101.
A specified differential is set for the open/close opera-
tion of the contact arm of the float switch 148 to prevent
the chattering of the contact arm.




131 and the set tenperature. The draft quantity is set E@MC&M%& HE m
tenperature detected by each in- door unit. I n stepi , It is judded
that whether the indoor side heat exchangers 17 and 15 g oreB B98N
(I't is judged that if the tenperature of the indoor sid edt exchangeri 1y
or 15 is below or equal to -1[err]C, and protective dat Fe--t-ransm it ed
fromthe indoor unit(B)2.), and that whether the open.ailr tenperatur.
detected by the ther- mstor 204_ l]:__the out door wunit 3 i €l ow or equal to
15[err] C or not, and when at | east one of the above conditions is
satisfied, the process is advanced to step S24. .

Reference numeral 152 denotes a connector being
connected 1o a sub-circuit shown in Fig. 8, and a con-
nector 153 are connected to a connector 157 shown in
Fig. 5 in @ manner that the terminals on both sides hav-
ing the same numbers are connected o each other. Ref-
erence numerais 154 and 156 dencte diocdes which reg-
ulate the direction of flow of signais from the microproc-
essor 101. Reference numeral 156 denctes a resistor.

Switches SW1 and SW2 regulate the operation in
a heating mode as described in the following: when SW1
is OFF and SW2 is OFF, only the operation in heat pump
cycle is operated, when SW1 is ON and SW2 is OFF,
an auxiliary heater is in existence, and when SW1 is
OFF and SW2 is ON, the auxiliary heater is not in exist-
ence and the operation in heat pump cycle is stopped.

In Fig. 5, the terminals G4 and G5 of the microproc-
essor 101 are connected to a connector 157. Reference
numeral 158 denotes an IC on which a plurality of buffer
circuits are mounted, and the IC power-amplifies the

outputs from the terminals FO, F1, F2, and B2 to B6 of
the microprocessor 101. A speaker 153 is driven by the
output from the terminal FO, and gives an alarm sound,
stc.
The outputs from the terminals F1, B2 toc B6 of the
_microprocessor 101 are power-amplified by the {C 158
and then supplied to terminals C, B, C, D, E and A re-
spectively as shown in Fig. 6. The terminal O outputs a
signal which controis the operation of a relay 163 for
energizing an auxiliary heater 162, the terminal B out-
puts a signal which controls the operation of a relay 165
for adjusting the speed of an indoor side fan motor 164,
the terminal C, in a similar way to the above, outputs a
signal which controls the operation of a relay 166 for .
adjusting the speed of a fan, the terminal D, in a similar
way to the above, outputs a signal which controls the
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operation of a relay 167 for adjusting the speed of the
fan motor, the terminal E ocutputs a signal which controls
the operation cf a relay 168 for energizing the drain
pump 40, and the terminal A ocutputs a signal which con-
trols the operation of a louver motor 170 (flap 44).

Reference numeral 171 shown in Fig. S denotes a
switching transistor, and it is controlled to make ON/OFF
corresponding to a signal from the microprocessor 101.
When the transistor 171 is made ON, a relay 174 is
made ON shown in Fig. 8 through a terminal Q. Refer-
ence numerals 172 and 173 dencte bias resistors for
the transistor 171.

Reference numeral 175 denotes a switching tran-
sistor, and it is controlled to make ON/OFF correspond-
ing to a signal from the microprocessor 101. A connector
301 shown in Fig. 15 is connected to a connector 1786.
An electric heater 305 to be used for an auxiliary heat
scurce as an other heater and an auxiliary relay 302 to
open/close a switch 303 provided between the heater
305 and the convenience outlet 304 are connected to
the connector 301, and the energizing of the electric
heater 305 is controlled by the ON-OFF of the transistor
175. Reference numerals 177 and 178 denote bias re-

sistors for the transistor 175.
in Fig. 8, 179 is a step-down transformer, and it low-

ers the voltage of the AC power obtained through a con-
nector 180 and a connector 181, and supplies the power
to the power line 104 shown in Fig. 4 through the con-
nector 105. AC power is supplied between the terminals
1 and 2 of the connector 105 from the cutdoor unit 3.
When a normaily opened contact arm of the relay 174
is closed, {Fig. 6 shows a state whers the contact arm
is opened; the closed state is an opposite state to the
state shown:in the figure.), AC power is supplied from
terminals 2 and 3 of the connector 181. AC power is sup-
plied to the indoor unit(B) 2 through the terminals 2 and

| REPLACEMENT SHEET)



In step S24, a flag Fis set at F =1, and the tinmer watc REPLE@ g

In step S25, it is judged that whether the open air tenpefa eeted '9

the therm stor 203 of .the out- door unit 3 is higher than}o Eﬂggl to

+18[err]C or not, and that the operation of the tinmer watfh}s EB'WHBSteg
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S24 is conpleted (for 12 m nutes) or not. Wen both condi lons are
satisfied, the process is advanced to S26. In step S2p, the flag F is
cleared to be F=0 and the tinmer watch js stopped. I n ‘step—S2t—it—-s

judged that whether the flag Fis set 0 F = 1 or not, and when the F is
set to F =1, pro- tective operations shown in steps S28 to S31 are per-

3. Referencs nurheral 182 denotes a current fuse, and
183 denctes a varistor,

When a signal is given to relays 163, 168 and 168,
a normally opened contact arm of the relay 163 is
closed, a normally opened contact arm of the relay 168
is closed, and a normally opened contact arm of the re-
lay 169 is closed.

The number of revolutions of the indoor side fan mo-
tor 164 is changed according to the combinations of
open/close of the normally opened contact arms of rae-
lays 165, 166 and 167 as shown below: (1) when relay
165: opened (a state shown in the figure), relay 1686:
opened (a state shown in the figure), and relay 167:
opened (a state shown in the figure), motor: stopped;
(2) relay 165. opened, relay 166: opened, relay 167:
closed, motor: very weak rotation; {3) relay 165: opened,
relay 166: closed, motor: weak rotation; (4) relay 165;
closed, relay 166: opened, motor: medium rotation; (5)
relay 165: closed, relay 166: closed, motor: strong rota-
tion. The open/close of the relays 165, 166 and 167 are
controlled by the signals from the microprocessor 101;
thereby the number of revolutions of the indoor side fan
motor 164 is controlled by the signals from the micro-
processor 101.

Fig. 7 is an electric circuit diagram of the interface
circuit 102 shown in Fig. 4. Reference numerals 184 to
187 denote switching transistors, and when a base ter-
minal of the transistor 184 (output of the terminal A4 of
the microprocessor 101) is at a low voltage L (aimost O
V), all transistors 184 to 187 are made ON (conductive
state). Therefore, at this time, a voltage of +12 V is ap-
plied to the terminal 1 of the connector 188, and at the
same time the terminal 2 of the connector 188 is made
to GND (0 V).

When the base terminal of the transistor 184isata
high voltage H (about 5 V), all transistors 184 to 187 are



formed. In step S28,

the draft fan 31,
signal of the conpressor 9 and the %VO:F signal of tF

the indicator lanp 265 is made on-and..off...and-in step

S29 the conpressor 9 is set to be OFF (the operation G’RFPDRLFWEHEET
portion). In step S30 (the operation of the punp contr

the operations in steps S25 and S26), the drain punp ijs se@ t%%@ ahd
In step S31, draft quantity of the draft fan 31 is set t [ )
Based on the final settings as described in the above, tthe drain punpi4,

rom-nctud ng

etc. are op- erated and the signal sjsuch as the ON/ OFF

transnitted to the outdoor unit 3. For exarrple in step S22,

of the com

made OFF. Therefore, it is possible to make switching
of a voltage of +12 V applied between terminals 1 and
2 cf the connector 188 corresponding to the output {H/
L} of the terminal 4 of the microprocessor 101. A voltage
signal PWM modulated by the switching is transmitted
to the indoor unit(B) 2 through the signal line 8 to be
connected to the connector 188. Reference numerals
188 to 192 dencte bias resistors, and 1383 and 1394 de-
note diodes to regulate the direction of flow of an electric
current.

Reference numeral 195 denotes a both-way photo-
coupler, and 196 and 197 denocte a resistor and a ca-
pacitor for constituting a noise fiiter. An input terminal of
the photo-coupler 185 is connected to the connector 188
through the noise filter, and when a DC voltage is ap-
plied to the connector 188 an output transistor is made
ON, and the terminal A3 is made to be at a low voltage
L (almost O V).

Therefore, when the output of the terminal A4 of the
micro-processor 101 is at an H voitage, if a voltage (a
voltage signal transmitted from the indoor unit 2) is ap-
plied to the connector 188, the terminai A3 of the micro-
processor 101 is made to be at a voitage L. Since the
potential of the terminal A3 is varied from H to L or vice
versa corresponding to the voitage signal applied to the
connector 188, the microprocessor 101 can input a sig-
nal from the indoor unit(B) 2.

Reference numeral 198 denctes an output resistor

of the photo-coupler 195, and 199 denctes a capacitor
for absorbing noise.

The interface circuit 103 has a similar electric circuit
and makes similar operations to the interface 102 shown
in Fig. 7, so that the explanation will be omitted. Different
points of the interface circuit 103 from the interface cir-
cuit 102 are as shown below: the base terminal of the
transistor 184 is connected to the terminal A6 of the mi-

hre

the ON OFF



pressor 9 is set, and in step S27, if the condition, F_=.1,_.1s.satisfied,

the conpressor 9 is set to be OFF in step S29. In the W@Thﬁn@ld@m«ﬁj

punp 40, in step S22, the ONVOFF is set in interlocki ng‘w-m’[--h---fi»'hév-«-
the conpressor 9, but if F=1is judged in step S27, %,thge dr ai rgﬂpung 40
set to be ONin step S30. Wen the setting of the flag is HahgEd99%om F

1toF =0,

the operation set in step S22 is resuned. : «_
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croprocessor 101, the output of the photo-coupler 195
is connected to the terminal AS of the micro-procassor
101, and the connector 188 is connected to the outdoor
unit 3 through the signai line 7.

Fig. 8 is an electric circuit diagram to be connected
to the electric circuit shown in Fig. 4, and the connector
152 and a connector 200 shown in Fig. 4 are connected
in a manner that the terminals on both sides having the
same numbers are connected to each cther.

The terminals 1 to 3 of the connector 200 are con-
nected to a selection switch 261 through a connector
260. The selection switch 261 has following positions to
be selected: ON (a position at which normali cperation
is possible), OFF (a position at which operation is im-
possible), and TEST (a position for a trial operation).
The position of the switch is taken in by the microproc-
essor 101 by scanning with the terminals A2, HO and H1.

The terminals 4 to 6 of the connector 200 are con-
nected to a remote control signai receiving portion 263
through a connector 262. When change over signals of
operation/stop or cool/heat/dry, a draft quantity setting
signal for the indoor fan, a signal showing a room tem-
perature set value, etc. are transmitted from a remote
controller (not shown in a drawing) in wireless to the re-
mote control signal receiving portion 263, it receives the
wireless signals and demodulates them and outputs to
the terminal A2 of the microprocessor 101.

Reference numerals 264 to 266 denote indicator
lamps, and the indicator lamp 264 is a cool wind pre-
vention indicator (it is made ON when the blowout of
cool wind is prohibited in a heating operation.), the indi-
cator lamp 265 is a standby indicator (It is made ON
when the operation of a compressor is stopped because
of a too low temperature of the open air.), and the indi-
cator lamp 266 is a timer indicator (It is made ON when
timer operation is performed.) and they are made to do
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- 29- Therefore, the operation of the drain punp 40— ot e
12 mnutes to be neasured by the tinmer watch even if HEE EAGE r b

st opped when either of the conditions (the conditions ghewn 1Th step 32
the tenperature of the heat exchanger of any indoor uni,t iSO(:FEB 1998
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dynamic ON by the outputs of the terminals, G4, G5, DO
and D3, of the microprocessor 101.

The indoor unit(B) 2 and the indoor unit(A) 1 have
similar control circuits to each other but the former does
not comprise an interface circuit for performing trans-
mission or reception of signals to or from the outdoor
unit 3 and a demodulator circuit for receiving wireless
signals. The setting by the address switch 145 is "00",
which designates the unit to be the indoor unit(B) 2 for
the microprocessor 101.

Fig. 9 is an electric circuit diagram of a control por-
tion as an outdoor control means which takes charge of
the operation of the outdoor unit 3 shown in Fig. 1. In
the figure, 201 denotes a microprocessor

(TMS73C45A-C78406 of Texas Instruments Inc.) which
controls various kinds of units based on a program pre-
viously stored in the internal ROM.

Refarance numerals 202 to 204 dencte thermistors
for detecting temperatures, and the internal resistances
vary corresponding to detected temperatures. Refer-
ence numerals 205 to 207 dencte resistors, and they
are connected to respective thermistors 202 to 204 in
series. Therefore, the potential of each connecting point
of a thermistor and a resistor is varied corresponding to
a detected temperature by the thermistor. These con-
necting points are connected to the terminals, A2, A1
and AQ, of the microprocessor 201. The micro-proces-
sor 201 A/D-converts the voltages applied to the termi-
nals, A2, A1 and AQ, and takes them in and stores them
in the internal RAM as temperature data.

Thermistor 202 detects the temperature of the com-
pressor 3, the thermistor 203 detects the temperature
of the outdoor side heat exchanger 11, and the thermis-
tor 204 detects the temperature of the open air.



bel ow or equal

to +15, is satisfied. Even the drain attached tqy i@pge
defrosted water, nelted water of ice attached to the g&? A HE [
collected in the main drain pan 47 after the stop ofi gperation of tRhe

the overflow of the water fromthe panlis prevBBt'e88 by t

conpressor 9,

continued operation of the drain punp 40. The i pfprmati on of
of the drain punp and-2ghe setting of L pf The draft quant

setting of ON

to -1[err]C, or the open air tenperature is bel ow or equal

is trans- mitted to the indoor unit(B) 2 in step S9, &nd the indoos

2 is operated
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in the simlar way to the operation

Reference numerals 208 to 210 denote capacitors
for stabilizing the voltages of connecting points corre-
sponding to detected temperatures by thermistors. Ref-
erence numerals 211 to 216 denocte ferrite beads having
cylinder shapes, and they are provided on the wirings
connecting respective thermistors 202 to 204 and elec-
tric circuits (Wirings pass through the holes of the
beads.). These ferrite beads attenuate high frequency
noise which will come into thermistors 211 to 218. These
ferrite beads combined with capacitors 208 to 210 cut
off the noise.

Reference numerai 217 denotes a current trans-
former (CT), and the search cail is provided on a power
line which supplies power to the compressor 3 for de-
tecting the power to be supplied to the compressor 9.
Reference numeral 220 denoctes an output resistor of
the CT 217, and 218 and 219 dencte a rectifier dicde
and a smoothing capacitor which constitute a smocthing
circuit for smoothing out the output of the CT 217.

Reference numerals 221 and 222 denote voitage
divider resistors which divide the DC volitage output from
the smoocthing circuit and a divided voltage is supplied
to the terminal A3 of tHe microprocessor 201. The mi-
croprocessor 201 A/D-converts the DC voitage applied
to the terminal A3, and stores it as the current data of
the compressor 3. Reference numeral 223 denotes a
diode for protection and constitutes a by-pass circuit
when the output voltage of the smoocthing circuit rises
higher than +5 V + 0.6 10 0.7 V (a forward voltage of a
diode). Resistors, 224 and 225, are resistors for boost-
ing the output of the CT 217.

Reference numeral 226 denotes a buffer circuit, and
it power-amplifies the signals output from the terminals
B7, 86, B4, B3 and D7 of the micreprocessor 201 for
driving the respective relays 227 to 230 shown in Fig.
10. The terminal D7 is an external output terminal.

he
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of the indoor unit(A) 1. Fig. 14 is a flow chart sh@”\}&&fpg;‘,t‘i.’hg‘e’,;..qp;er,at_i;o_-n
in the heating node in step S8 shown in Fig. 12. In step™8 44t iffiet states
of the equipnent are set to make the indoor units and the;outdoor unit i
operate in the heating node. In step S42, the ON OFF of it e@gmrgﬁg?gr Ppis
set to ON when the roomtenperature detected by the therf— mstor 1 is’

| ower than the set tenperature. The ON state of the congiessor 95—
continued at |least for 3 mn- utes, and the OFF state i¢_also continued

| east for 3 minutes to secure the mni mum necessary period of tine tor
heating operation and to prevent th&2}ock when the operation of the
conpressor 9 is restarted. Draft

Reference numerals 231 and 232 denote a high
voltage switch and a low voltage switch, and the high

voltage switch closes its contact arm when the dis--
charge prassure of the compressor 9 is raised not less
than a ﬁrst_p(sssure, and the low voltage relay closes
its contact arm when the suction pressure of the com-
pressor 9 is not more than a second prassure (less than
the first pressure). Reference numerals 233 and 234 de-
note photo-couplers and they are energized respective-
ly when the high pressure switch and the low pressure
switch are operated, and they output signals to the ter-
minals C7 and C6 of the microprocessor 201. Reference
numerals 235 and 236 denote current limiting resistors
for the photo-couplers 233 and 234.

Reference numeral 237 denotes a power supply cir-
cuit, and it is the same electric circuit as the power sup-
ply circuit 104 shown in Fig. 4. Reference numeral 238
denotes an interface circuit, and it is the same electric
circuit as those of the interface circuits 102 and 103
shown in Fig. 4. The interface circuit 238 is connected
tothe interface circuit 103 of the indoor unit{A) 1 through
the signal line 7, and also it is connected to the terminals
C1 and CO of the microprocessor 201, which makes it
possibie to perform the transmission or reception of sig-
nals between the indoor unit(A} 1 and the outdoor unit 3.

Fig. 10 is a control circuit for a motor 2438 which
drives the compressor 9, the four-way vaive 10, and the
outdoor fan 29. A connector 240 is connected to the con-
nector 243 shown in Fig. 9, and the AC power supplied
to a connector 242 is given to a step-down transformer
241. Reference numeral 244 denotes a varistor, and 245
denotes a current fuse.



quantity is set based on the difference between the rOOIRE@jﬁilutﬁrC

detected by the therm stor 131 and the set tenperature.

of each roomis set based on the roomtenperature detec}efl by

unit.
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Power is supplied to the compressor 9 through a

normally opened contact arm of the relay 229 (A state

where the relay 229 is not energized is shown in the fig-

ure.), a temperature fuse 246 which is melted when the
temperature of the compressor 3 is raised to a High tem-
perature, and an overicad switch 247 which opens its
contact arm when the current supplied to the compres-
sor is increased more than a specified value. Reference
numeral 248 denotes an operation capacitor for the
compressor 9.

Power is supplied to the four-way valve 10 through
a normally cpened contact arm of the relay 230 {In the
figure, there is shown a state where the relay is not en-
ergized.).

The number of revoiutions of the motor 248 is
switched over based on the states of the relay 227 and
the relay 228 whether they are energized or not. In the
figure, the states where the relays 227 and 228 are not
energized are shown. When the relays 227 and 228 are
not energized, the motor 249 is stopped, when the refay
227 is not energized and the relay 228 is energized, the
motor 249 is rotated at a low speed, when the relay 227
is energized and the relay 228 is not energized, the mo-
tor is rotated at a medium speed, and when both relays
227 and 228 are energized, the motor is rotated at a
high speed. Referance numeral 250 denotes an opera-
tion capacitor for the motor 249.

Fig. 11 is an illustrative representation showing the
flow of signals among the indoor unit(A) 1, the indoor
unit(B) 2, and the outdoor unit 3. The transmission and
reception of signals among the respective units are per-
formed through the respective interfaca circuits.

Reference numeral 251 denotes a wireless remote
contraller, and the control signals ars transmitted to the
ramote control signal receiving portion 263 of the indoor



Lgcﬁ;ﬁp S43, it is judged whether defrosting of the ,ﬂ‘gg“" MENWG;%EE—I
ger 1 1 of the outdoor unit 3 is needed or not, & et Pre—1

defrosting is needed, the process is advanced to step 4 for defigg ting
opera- tion. The defrosting operation is perforned thr Ss

shown bel ow. the four-way valve 10 is set to OFF (the $t3
2), the indoor fans 30 and 31 are set to LL (very weak)i or stop,
outdoor fan 29 is set to stop, the cgérpressor 9 is set Lo -ON~—ths—ti1e

unit{A) 1. From the indoor unit{A) 1 to the indoor unit(B)
2, signals expressed with A are transmitted; frcm the
indoor unit{B) 2 to the indoor unit(A) 1 signals expressed
with B are transmitted; from the indoor unit{A) 1 to the
outdcor unit 3, signals expressed with C are transmitted;
and from the cutdoor unit 3 to the indoor unit(A) 1, sig-
nals expressed with D are transmitted.

The signals expressed with A are those concerning
operation data as shown in the following: the ON/OFF
signals (It can be replaced with data, and it is applicable
to the following items.), the operation mode signals
(COOUHEAT/DRY), the indoor wind speed signals {H,
M, L, or AUTQ), the control signals for the auto louvey,
the defrosting signal, the indoor temperature setting sig-
nal, the operation signals for the drain pump, stc. The
indoor unit(B) 2 is operated based on these signals.

The signals expressed with B are those to be used
when protective operations are needed as shown in the
following: a signal when the water level in the main drain
pan becomes high, a lock signal for the indoor fan (A
state of lock is judged when the temperature detected
by the thermistor 129 shown in Fig. 4 becomes higher
than a specified range.), a freezing signal of the indoor
side heat exchanger 15 in a cooling operation {The
freezing state of the indoor side heat exchange 15 is
judged when the detected temperature by the thermistor
130 shown in Fig. 4 is lower than or equal to -1°C), a
heavy load cperation signal in a heating operation (The
heavy load operation is judged when the detected tem-
perature by the thermistor 130 shown in Fig. 4 is higher
than or equal to +53°C), etc.

Therefore, the indoor unit(B) 2 is operated based
on the signals from the indoor unit(A) 1, and when a trou-
bie which needs protective operation occurs in the in-
door unit(B) 2, the signal is transmitted from the indoor
unit(B) 2 to the indoor unit(A} 1.




out door side heat exchanger 11 is heated for defrostingsiom ~FA @é»?
"Defrosting: needed" is held valid fromthe start of debe__g}gﬁ!h Epér_étal oh'
till the releasing condi- tion of defrosting is satisfiédi The releasing :
condition of defrosting is that the tenperature of the Ici;t dogbmaie"iheat
exchanger 11 reaches the specified tenperature (for exanplie, 12[err]C) or*
when the defrosting operation is continued for the speciified—périod of time
(for 12 mn- utes). In step S44, it is judged whethgr the open_ air.tem
perature detected by the therm stor ~2%2 of the outdoor unit 3 is bel ow or
equal to -11[err]C or not. Wien the open air tenperature is judged to be
bel ow or equal to -11f[err]C,

The signals expressed with C are those as shown
in the following: ON/OFF signals of the compressor 9,
ON/OFF signals of the four-way valve, the freezing sig-
nal of the indoor side heat exchanger, the heavy load
signal of the indoor unit, and the defrosting signal.

The signals expressed with D are those as shown
in the following: the signal expressing the open air tem-
perature, the defrosting signal, the signal {rom the high
pressure switch 231, the signal from the low pressure
switch 232, and the current signal which flows in the
compressor 10.

The defrosting operaticn is started by the lowering
tendency of the indoor side heat exchangers 15 and 17
or by the relation between the temperature of the out-
door side heat exchanger 11 and that of the open air.

Fig. 12 is a flow chart showing the principal opera-
tions of the indaor unit{A} 1. In step S1, the operation is
started after the signal resetting and the initializing proc-
ass of the microprocassor 101 which are performed by
the signal from the power supply circuit. In step 82, itis
judged whether the wireless signal from the wireless re-
mote controiler 251 is being received or not. When the
wireless signal is received, the microprocessor 101 is
interrupted and the received signal data are stored in a
specified RAM area. When the wireless signal is re-
ceived, the process is advanced ta step S5. In step S3,
it is judged whether the signal from the indoor unit(B) 2
is being received or not (A plurality of indoor units can
be connected when the units are connected in parallel
for the signal line 8.). When the signal from the indoor
unit(B) 2 is received, the microprocessor is interrupted
and the data of the signal from the indoor unit(B) 2 are
stored in the specified RAM area. When data are stored
in the RAM area, the process is advanced to step S6.
In step S4, it is judged whether the signal from the out-



the process is advanced to step $S45, and the flag F is | t : In
step $46, it is judged whether the open air tem peratu?@aﬂgﬁlmﬁ ?% the
therm stor 204 of the outdoor unit 3 is higher or equaljtp -7C or not. [Wjen
the open air tenperature is judged to be higher than or|epufléfaB-Bperri] G,
the process is advanced to step S47, and the flag is clgafed to be F ={0.
In step S48, it is judged whether the flag Fis set to § =1 or not -
(whether the flag Fis set or not$5~ When the flag F is ket. the process ils
advanced to step $49. In step S49, it is judged whether an indoor unit

com prises an auxiliary electric heater (the auxil.iary heater

decr unit 318 Deing recavad or net The sigral ttm the
cutdeer urit 3 is alsc sicrad in the specifisc SAM zrea
similar ¢ the signal ircm the indeer writ(8) 2. ‘Wher data
are stcrec in the SAM arsa the Zrocess is advancsd o
steg 87. Therais nc duglicaticn: <f datain the "AM areas
whers rasgeclive recsiving signals are sicrad.

I steg SE. cperaticrnal ata ars changed tasec en
the signals transmitted from the wirsless ramcte cen-
trcller 251, The cperaticnal data <f the air conditicner
are as shcwn in the icilcwing: ceeraticnal data cf step/
cperaticn/cii-timer-cperaticnicn-timer-cgeraticn, cper-
aticnal time data of a timer, cperational mcce cata such
as ccoling/heating/dry/AUTO, reem temperaturs setling
data, cperational data cf the indccr fan such as H/AM/U/
AUTO, or control data for the auto louver. In step S3
based on these gperaticnal data, the cperaticn controt
of the equipment (motor 184, louver metor 170, the drain
pump DP40, etc.), the setting of states such as opera-
tionv/stop of the compressor 9 and energizing/stop of en-
ergizing of the four-way valve, etc. are performed.

In step S6, the setting of protective data is per-
formed based on the signal transmitted from the indoor
unit(B) 2. In step S8, the setting of the operation of the
equipment or the setting of operational states is
changed based on the protective data. The protective
data are also set when a trouble occurs in the indoor
unit(A) 1. For example, when the data expressing that
the water level in the main drain pan 47 is high are set,
the driving of the drain pump 40 is set till the water level
in the main drain pan 47 is lowered enough and the stop
of operation of the compressor 8 is also set.

In step S7, the setting of protective data is per-
formed based on a signal transmitted from the outdoor
unit 3. A defrosting signal from the outdoor unit 3 is in-
cluded in the protective data. In step S8, the operation
of the equipment or the setting of operational states is
changed based on the protective data. For example,
when the defrosting signal is set, the motor 164 is oper-



162) or not, and whether a conpul sory heat punp op-
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atedin a very weak state (LL} i prevent the blowing off
of cooled air. In the defrosting operation, the four-way
valve 10 is changed to the cooling made.

In step S, the signais which indicate the operation-
al states of the equipment being operated in step S8
(signais A shown in Fig. 11) are transmitted to the indoor
unit(B) 2. (The confirmation of the transmitted data is
made by the answer-back from the indoor unit(B)2.) The
transmission of the signal is performed every 4 sec. pe-
ricdically.

In step S10, a signal for setling the operational
states of the equipment which are changed in step S8
{ON/OFF of the compressor 9, etc.) is transmitted to the
outdoor unit 3. The transmission of the signal is per-
formed every 4 sec. periodically, and in the periodical
communication, the protective data expressed by D are
returned from the outdcor unit 3 to the indoor unit(A) 1.

As described in the above, the operational states
(the room temperature setting value, the operation
mode, the setting value of the indoor fan, etc.) setby the
remote controtler in the indoor unit(A) 1 are transmitted
to the indoor unit(B) 2; thereby, it is made possible to
set the operations of a plurality of indoor units simulta-
neously by a single wireless remote controller, which
makes the control of the air conditioner easy. Trouble-
someness such as the address setting of every indoor
unit, or the selection of the remote controller corre-
sponding to every indoor unit is eliminated. When the
number of revolutions of the motor 164 is set at AUTO,
it is programmed in the microprocessor that the draft
quantity of each indoor unit is automatically changed
based on the room temperature and the set tempera-
ture, so that comfortable draft is performed by every in-
door unit. When the operation is in an AUTO mode, the
setting of the room temperature is also, similar to the
draft quantity, automatically performed in every indoor
unit. The ON/OFF of the compressor 9 is controlled ac-



any setting anong the "heater set”, "no heater" or ﬁ ~PL H@;rh@ sgiﬁcted
In step S49, when "heat punp” is set, step S8 is exec %EEP A sTan ih
process is advanced to the next steps S9 and S10. In bther wor ds, heatipg
operation in the heat punp cycle is continued |ndepen¢eht(DbFEEb%EBen,air
t enper at ur e. In step S49, when "heater-set".is seq,!the process |Ei
advanced to step S50 and the auxiliary heater 162 is nérgi zed. I'n othe
words, the output of the termnal B4 of.the m croprocéssor 101 _is _changed
to L potential, and the relay 163 is-x@mergi zed through the buffer 158 and
the auxiliary relay 162 is energized. Then the process

cording to the setting of the indoor unit(A) 1.

The signal concerning protective data shown by B
in Fig. 11 is.transmitted from every indoor unit, so that
when a trouble occurs in an indoor unit, the indoor unit
(A} 1 executes the control of the cutdoor unit 3 and per-
forms protective ocperations for the trouble.

Fig. 13 is a flow chant showing the operation in the
cooling mode in step S8 shown in Fig. 12. In step S21
the states of the equipment (the ON/OFF of the four-
valve (SV) 10, etc.) are set to make the indoor units and
the outdoor unit operate in the cooling mode. in step
§22, when a temperature detected by the thermistor 131
is higher than the set temperature, the ON/OFF state of
the compressor S is set to be ON. The ON state of the
compressor 8 is continued at least for 3 minutes and the
OFF state is also continued at least for 3 minutes, to
secure the least cooling operation period of time and to
prevent the lock at the restarting of the compressor 9.
The draft quantity is set based on the difference be-
tween the room temperature detected by the thermistor
131 and the set temperature. The draft quantity is set
pased on each room temperature detected by each in-
door unit.

In step S23, it is judged that whether the indoor side
heat exchangers 17 and 15 are frozen or not (It is judgsed
that if the temperature of the indoor side heat exchanger
17 or 15 is below or equal to -1°C, and protective data
are transmitted from the indoor unit(B) 2.), and that
whether the open air temperature detected by the ther-
mistor 204 of the cutdoor unit 3 is below or equalto 15°C
or not, and when at least one of the above conditions is
satisfied, the process is advanced to step S24.



I s advanced to step S53 and the conpressor 9 is set to @§F—TFhe draft

quantity by the draft fan 31 is maintained at the draft REHHQ@EMENWGS’J

in step S42. In step S49, when "no-heater" is set, {hg process—
advanced to steps 51 to 53, and after a signal is outp hgbd{:gét fan
I s stopped, and the conpressor 9 is set to "stop". The |sijgndl d8%pu
fromthe termnal D7 of the m croprocessor 201 of the qutideor_unjf 3
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t hrough the buffer 226. The signal is output as an operational signal

to

given to the electric heater 305 to be used for an auxitTTary-heet—sour
the other heater shown in Fig. 15 (aggthe other ones, for exanple, a
furnace, boiler, etc.).

In step S24, a flag F is set at F = 1, and the timer
walch is started.

In step 825, it is judged that whether the open air
temperature detected by the thermistor 203 of the out-
door unit 3 is higher than or equal to +18°C or nct, and
that the operation of the timer watch started in step S24
is completed (for 12 minutes) or not. When both condi-
tions are satisfied, the process is advanced to S26.

_ In step S26, the flag F is cleared tobe F = Q and the
timer watch is stopped.

In step S27, it is judged that whether the flag F is
setto F =1 ornot, and whenthe Fissetto F = 1, pro-
tective operations shown in stgps S28 to S31 are per-
formed. In step S28, the indicator lamp 265 is made on
and off, and in step S29 the compressor 3 is set to be
OFF (the operation of the protective portion). in step S30
(the operation of the pump control portion including the
operations in steps S25 and S26), the drain pump is set
to be ON, and in step S31, draft quantity of the draft fan
31 is set to be weak (L).

Based on the final settings as described in the
above, the drain pump 40, the draft fan 31, etc. are op-
erated and the signals such as the ON/OFF signal of the
compressor 8 and the ON/OFF signal of the four-way
valve are transmitted to the outdoor unit 3.

For exampile, in step S22, the ON/OFF of the com-
pressor 9 is set, and in step S27, if the condition, F = 1,
is satisfied, the compressor 9 is set to be OFF in step
828. In the case of the drain pump 40, in step S22, the
ON/OFF is set in interlocking with the ON/OFF of the
compressor S, butif F = 1 is judged in step 827, the drain
pump 40 is set to be ON in step S30. When the setting
of the flag is changed from F = 1 to F = 0, the operation
set in step S22 is rasumed.

ce

be
as



Therefore, when the open air tenperature becones |ower t
-11[err]C, the air conditioning oper- ation in the heat
stopped and the opera- tion of the electric heater 305

el ectric heater 305 is energized when the aux- iliary rg
energi zed and the swtch 303 is closed, and the heating
automatically started. For exanple, when the heater 305

REPLACERER SHEET

sistarted. h

el ay BBFE 1998
Q eration IS

(1%

HA (hone automation) system (a systepyin which the unit

b _of equipnment in @

dwel I'i ng house are organically con- cted to each other), the operation

signal is given

Theretore, the operation of the drain pump 40 is
continued for 12 minutes to be measured by the timer
watch even if the compressor 9 is stopped when either
of the conditions {the conditions shown in step $23), the
temperature of the heat exchanger of any indoor unit is
below or equal {o -1°C, or the open air temperature is
below or equal to +185, is satisfied.

Even the drain attached to the heat exchanger or
defrosted water, melted water of ice attached to the heat
gxchanger, is collected in the main drain pan 47 after
the stop of operation of the comprassor 9, the overflow
of the water from the pan is prevented by the continued
operation of the drain pump 40.

The information of the setting of ON of the drain
pump and the setting of L of the draft quantity is trans-
mitted to the indoor unit(B) 2 in step S9, and the indoor
unit(B) 2 is operated in the similar way to the operation
of the indoor unit(A) 1.

Fig. 14 is a flow chart showing the operation in the
heating mode in step S8 shown in Fig. 12. In step S 41,
the states of the equipment are set to make the indoor
units and the outdoor unit operate in the heating mode.
In step S42, the ON/OFF of the compressor 9 is set to
ON when the room temperature detected by the ther-
mistor 131 is lower than the set temperature. The ON
state of the compressor 9 is continued at least for 3 min-
utes, and the OFF state is also continued at least for 3
minutes to secure the minimum necessary period of
time for heating operation and to prevent the lock when
the operation of the compressor 9 is restarted. Draft
quantity is set based on the difference between the room
temperature detected by the thermistor 131 and the set
temperature. The draft quantity of each room is set
based on the room temperature detected by each indoor
unit.



through the information transmtting path constituting;the HA-system.....
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In step S43, it is judged whether defrosting of the
outdoor side heat exchanger 11 of the outdoor unit 3 is
needed or not, and while the defrosting is needed, the
process is advanced to step S54 for defrosting opera-
tion. The deirosting operation is performed through the
processes as shown below: the four-way valve 10 is set
to OFF {the state shown in Fig. 2}, the indoor fans 30
and 31 are set to LL (very weak) or stop, the outdoor fan
29 is set to stop, the compressor 3 is set to ON; thus the
outdoor side heat exchanger 11 is heated for defrosting.

in step S48, "Defrosting: needed” is held valid from
the start of defrosting operation till the releasing condi-
tion of defrosting is satisfied. The releasing condition of
defrosting is that the temperature of the outdoor side
heat exchanger 11 reaches the specified temperature
{for example, 12°C) or when the defrosting cperation is
continued for the specified period of time (for 12 min-
utes).

In step S44, it is judged whether the open air tem-
perature detected by the thermistor 204 of the outdoor

unit 3 is below or equal to -11°C or not. When the open
air temperature is judged to be below or equal to -11°C,
the process is advanced to step S45, and the flag F is
settoF = 1.

In step S46, it is judged whether the open air tem-
perature detected by the thermistor 204 of the outdoor
unit 3 is higher or equal to -7°C.or not, When the open
air temperature is judged to be higher than or equal to
-7°C, the process is advanced to step S47, and the flag
is clearedtobe F = 0.

In step S48, it is judged whether the flag F is set to
F = 1 or not (whether the flag F is set or not). When the
flag F is set, the process is advanced to step S48.

In step S49, it is judged whether an indoor unit com-
prises an auxiliary electric heater (the auxiliary heater
162) or not, and whether a compulsory heat pump op-



The settings judged in step S49 are arranged to be able FﬂhSHEET1

punp", "heater set", or "no heater" according to the val

generation quantity of an electric heater to be used for XI|I ng
(auxiliary heater 162), or according to the setting cond{t oficd i
condi ti oner,

t enmperature becomes |ower than or equal to -11[err]C or hot in t he pl ace

I's, whether it is a rare phenonenon thatithe nnnnfaPF~

re—y

mhere the air condi- tioner is to bélinstalled. As shomm L 4, “heat
punmp” can be set at switch SW. = OFF and SW2 = OFF, "heat- er set" can be

set at SW. =

ON OEF, heat be set OFF and
Sve 2 O wihen t n@RUER i§oTRk 3 g6 GuaHIat pess: Rosauedratitar -

any setling among the "heater set", "nc heater" or "heat
pump" is selected.

in step S48, when "heat pump" is set, step S8 is
executed as it is and the procass is advanced to the next
steps S9 and $10. In other words, heating operation in
the heat pump cycle is continued independent of the
open air temperaturs.

in step S48, when "heater-set" is set, the process
is advanced to step S50 and the auxiliary heater 162 is
energized. In other words, the output of the terminal B4
of the microprocessor 101 is changed to L potential, and
the relay 183 is energized through the buffer 158 and
the auxiliary relay 162 is energized. Then the process
is advanced to step S53 and the compressor 9 is set to
OFF. The draft quantity by the draft fan 31 is maintained
at the draft quantity operated in step S42.

in step S48, when "no-heater” is set, the process is
advanced to steps 51 to 53, and after a signal is output
the draft fan 31 is stopped, and the compressor 9 is set
to "stop”. The signal is output from the terminal D7 of
the microprocessor 201 of the outdoor unit 3 through the
buffer 226. The signal is output as an operational signal
to be given to the eiectric heater 305 to be used for an
auxiliary heat source as the other heater shown in Fig.
15 {as the other ones, for example, a furnace, boiler,
etc.).

Therefore, when the open air temperature becomes
lower than or equal to -11°C, the air conditioning oper-
ation in the heat pump cycle is stopped and the opera-
tion of the electric heater 305 is started.

The electric heater 305 is energized when the aux-
iliary relay 302 is energized and the switch 303 is closed,

and the heating operation is automatically started. For

example, when the heater 305 is connected to an HA
(home automation) system (a system in which the units
of equipment in a dwelling house are organically con-
nected to each other), the operation signal is given



er 162 is small (about 2 kW, the capacity is good enoug Kk H-gm\-
heat source to be added to the heating operation in the 3 Q

but when the open air tenperature becones |ower than or eqbal to -11[errjC
and the heating in the heat punp cycle cannot be obtained, |ipgeps pase
enough heati ng cannot be ob- tained by only the auxiliary heater 162 (Whgn
the heat generation quantity of the auxiliary heater 162}i &-Trthe 0rder o
5 kW heating capacity is considerd3+ to be enough.). In $uch a case, |t s
desirable fromthe point of view of energy efficiency to perform heating by
the other heater (the electric heater 305 shown in Fig. 15, etc.), so that
it is desirable that "no heater" is set.

- through the information transmitting path constituting
the HA system.

The settings judged in step S49 are arranged to be
able to select "heat pump”, "heater set”, or "no heater”
according o the value of heat generation quantity of an
electric heater to be used for auxiliary heating (auxiliary
heater 162}, or according to the setting conditions of the
air conditioner, that is, whether it is a rare phenomenon
that the open air temperature becomes lower than or
equal to -11°C or not in the place where the air condi-
tioner is to be installed. As shown in Fig. 4, *heat pump®
can be set at switch SW1 = OFF and SW2 = OFF, *heat-
er set" can be set at SW1 = ON and SW2 = OFF, and
*no heater” can be set at SW1 = OFF and SW2 = ON.
When the heat generation quantity of the auxiliary heat-
er 162 is small (about 2 kW), the capacity is good
enough as an auxiliary heat sourcs to be added to the
heating operation in the heat pump cycle, but when the
open air temperature becomes lower than or equal to
-11°C and the heating in the heat pump cycle cannot be

cbtained, in some case enough heating cannot be ob-
tained by only the auxiliary heater 162 {When the heat
generation quantity of the auxiliary heater 162 is in the
order of 5 kW, heating capacity is considered to be
enough.). In such a case, it is desirabie from the point
of view of energy efficiency to perform heating by the
other heater (the slectric heater 305 shown in Fig. 15,
etc.), so that it is desirable that "no heater” is set.

In the case of heating operation as described in the
above, when the heating capacity in the heating opera-
tion in the heat pump cycle is not enough caused by the
low temperature of the open air, the heating operation
by the air conditioner is stopped and the signal is output
to operate the other heater (the electric heater 305, for
example), thereby the energy efficiency in the heating
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heating capacity in the heating opera- tion in the heat pu cycle I's nd
enough caused by the low tenperature of the open air, the hegté FEBORES at
by the air conditioner is stopped and the signal is output}to operate tH
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efficiency in the heating
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operation can be maintained good. When the heat gen-
eration quantity of the asuxiliary heater 162 is large
enough, heating operation by the auxiliary heater 162 is
performed.

Cencerning the operation of the indoor unit(B) 2, in
step S9, the same set values as the indoor unit{A) 1 are
transmitted to the indoor unit(8) 2, so that the indoor unit
(B) 2 is operated aimost in the same way as the indoor
unit{(A) 1. When draft quantity is set at AUTO, however,
every indoor unit is operated differently.

As described in detail in the above, in an air condi-
tioner according to the present invention, when the open
air temperature becomes lower than a specified temper-
ature, the compressor is compulsorily stopped inde-
pendent of the operations of the temperature control
means, and the protective operations are displayed in
a display means; therefore, it is made possible to pre-
vent the breakage of a compressor caused by liquid
compression which is caused by incomplete evapora-
tion of the refrigerant in the indeoor side heat exchanger
due to a low open air temperature.

The drain pump is forced to opérate for a specified
period of time after the stop of operation of the compres-
sor, and the drain water which drops from an evaporator
(indoor side heat exchanger) after the stop of operation
of the compressor can be continuously discharged, so
that it is made possible to prevent the overflow of drain
water into a room to be air conditioned.

While the drain pump is compulsorily operated, a
draft fan is operated, which expedites the condensation
of water on the surface of the evaporator, so that drop-
ping of drain can be finished in a specified period of time.

A control means is provided which stops the heating
operation in a heat pump cycle and outputs a signal for
operating the other heater when the open air tempera-
ture becomes lower than a specified temperature; there-
fore, it is made possible to start a heating operation au-



- 33- operation can be maitai ned good. Wien the heat gen- eration
quantity of the auxiliary heater 162 is |arge enough, heating operation by
the auxiliary heater 162 is perforned. Concerni ng the operation of the
i ndoor unit(B) 2, in step S9, the sane set values as the indoor unit(A 1
are
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tomatically by other heaters, an electric heater, a fus-
nace, a boiler, stc., when the open air lemperature be-
comes lower than a specified value, so that a sufficient
heating capacity can be obtained even in a low open air
temperature. .
A signal for controlling the operation of an outdoor

unit is output from the indoor unit(A) to the cutdoor unit
through a signai line, and a signal set in the indoor unit
(A} is transmitted to the indoor unit(B) through a signal
line, so that the setting of all indoor units can be easily
performed by giving an operational signal to the indoor
unit(A).

From the indoor unit(B), only a signal expressing a
trouble in the indoor unit(B) can be selectively transmit-
ted to the indoor unit(A), so that the load on the indoor
unit{A}) conceming signal reception can be lightened. In
other words, the constitution of the controller of the in-
door unit(A) can be simplified.



transmtted to the indoor unit(B) 2, so that the indoor uni jmﬂlmﬂ““"”ml”“l
operated alnost in the sane way as the indoor unit(A 1. Wh c i
guantity is set at AUTO, however, every indoor unit is operated

differently. As described in detail in the above, in an air condi-

tioner according to the present invention, when the open air tenperature
becones | ower than a specified tenper- ature, the conpressQL_Ls

conmpul sorily stopped i nde- pendent of the operations of t v
control- neans, and the protective oﬁéﬁations are displ aye
means; therefore, it is nade possible to pre- vent the br
conpressor caused by liquid conpression which is caused b
evapor a-

Claims

1. An air conditioner comprising at least one indoor
unit (1,2) having a heat exchanger (15,17} for per-
forming heat exchange with the air in the or each
room in which it is fitted, an outdoor unit (3) having
a heat exchanger (11} for performing heat exchange
with the open air, a refrigerating circuit for cooling
the or each room comprising the or each indoor heat
‘exchanger (15,17), a compressor (8), the outdoor
side heat exchanger (11), and an expansion device
{19,20) (14,186), temperature control means for con-
troiling the compressor (9) to perform a cooling op-
eration dependent upon the temperature in the or
each room, and override means for disabling the
compressor (3) independently of the temperature
control means when the open air temperature drops
below a predetermined temperature characterised
by a drain pump (40) for discharging condensed
water collected during operation of the air condition-
er and pump control means for maintaining the op-
eration of the drain pump (40) for a specified period
of time after operation of the override means.

2. An air conditioner as claimed in claim 1 character-
ised by a display (264,265,268) for indicating oper-
ation of the override means.

3. An air conditioner as claimed in claim 1 or claim 2
characterised by a fan (29,30,31) for promoting
heat exchange between the air inside the room and
the indoor side heat exchanger (15,17}, and a
means for operating the fan (29,30,31) at the same
time as the drain pump (40).
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conpul sorily operated, a draft fan is opérated, which expefites the

condensati on of water on the surface of fh ;
of drain can be finished in a specified period of tine.

4.

S0} t hat

An air conditioner as claimed in any of claims 1-3

characterised by a pilurality of said indoor units
(1,2}, the temperature control means including an
indoor control means A for controlling the operation
of a specified indoor unit (1,2) depending upon the
room temperature and for generating a signal for
controiling the operation of the compressor (9) so
as to perform a cooling operation, and an indoor
side control means B for controiling the operation
of each of the cther indoor units (1,2), the override
means including an outdoor side control means for
controlling the operation of the outdoor unit (3}, and
means for transmitting a signal (7,8) for controlling
the operation of the outdoor unit {3) from said indoor
side control means A to the outdoor side control
means, a means for transmitting a signal (7,8) for
controlling the operation of the specified indoor unit
(1,2) to the indoor side control means A, and from
the indoor side control means A to the indoor side
control means B and means for transmitting a signal
(7.8) indicating a problem in an indoor unit (1,2)
from the indoor side control means B to the indoor
side control means A.

An air conditioner as claimed in claim 4 character-
ised by a remote controller {(251) for transmitting a
set signal for controlling the operation of said spec-
ified indoor unit (1,2) to said specified indoor unit
(1,2).
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A control neans is provided which stops the heating -operation in a heat
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- 34- tomatically by other heaters, an electric heater, a fur- nace, a
boiler etc., when the open air tenperature be- cones | ower specified
val ue, so that a sufficient heating capacity can be obtain jfonia oW

open air tenperature. A signal for controlling the opef
outdoor unit is output fromthe indoor unit(A) to the outdpoy unit through |,
a signal line, and a signal set in the<spndoor unit (A) is fr ‘
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line, so that the setting of all indoor units can be easily perforned by

giving an operational signal to the indoor unit(A). Fr gattre—tnm
unit(B), only a signal expressing a trouble in the indoor L CEhﬁﬁﬁ%SﬁEET
selectively transmt- ted to the indoor unit(A), so that tHe]

I ndoor unit(A) concerning signal reception can be |ightened. Wxgﬁgg
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1. An air conditioner conprising.at |east one indoor un

t (1,2) having

5|ng t he or
)utmthlEB 1998
14, 16),

r (9) to

vV

a heat exchanger (15,17) for per- form ng heat exchange with the air

t he or each roomin which it is fitted, an outdoor unit )k

a heat exchanger (11) for perform ng heat exchange W th ﬂﬁﬁp Eﬂﬁ%ﬂ'SHEET
refrigerating circuit for cooling the or each room conpr

each indoor heat exchanger (15,17),__a conpressor (9), th

si de heat exchanger (11), and an expansﬁBn devi ce (19, 20

tenperature control neans for con- trolling the conpressp

performa cooling op- eration dependent upon the tenpera

e in the or

each room and override neans for disabling the
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conpressor (9) independently of the tenperature control

open air tenperature drops bel ow a predeterm ned tenper gture

characteri sed by a drain punp (40) for dischargi ng conde REFBACEMEW SHEET
collected du ring operation of the air condition- er and punp controt——
means for maintaining the op- eration of the drain punpj(40) é‘?’srg
specified period of tinme after opegation of the overridg ans. 993
air conditioner as clained in claim1l character- i sed by a—eh-sphay

(264, 265, 266) for indicating oper- ation of the overridg neans.
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- 36- - 36- 4. An air conditione SHEET“y
of clains 1-3 characterised by a plurality of said i
(1,2), the tenperature control neans including an Wy r control negng
A for controlling the operation of a specified indoor JunDtéFEBAY98
dependi ng upon the room tenperature and for generatijng a signal for
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controlling the operation of the conpressor (9) so as

BEPEREE

cool i ng operation, and an indoor side control neans B

t he operation of each of the other indoor units (1,2),|the override
means i ncl udi ng an outdoor side control neans for cont f ol | icng Fy
operation of the outdoor unit (3), and means for transjifting a ?paﬁal
(7,8) for controlling the operation of the outdoor unift | }

i ndoor side control neans A to the outdoor side contr nmeans, " a
means for transmtting a signal (7,8) fo%_ controlling the operationof
the specified indoor unit (1,2) to the indoor side control means A and
from t he indoor side control neans A to the indoor side
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control neans B and neans for transmtting a signal (7,8) indicating a
problemin an indoor unit (1, 2) fromthe indoor side co gm‘
t he i ndoor side control neans A. 5. An air conditioner ]
claim4 character- ised by a renote controller (251) fo ransmtting
set signal for controlling the operation of said spec- f | e & FEBOwO5
unit (1,2) to said specified indoor uu&.é_ (1, 2).
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ABSTRACT

AIR CONDITIONER

Air conditioner in which the feedback of liquid
refrigerant to a compressor is prevented and whose
refrigerating circuit includes an indoor heat exchanger
(17), a compressor (9), an outdoor heat exchénger (11),
and a pressure reducer (16). The controller of the air
conditioner comprigés a temperatﬁre control means which
performs the cooling operation for a room by
controlling the start and stop of the operation of the
compressor based on.the change of the room temperature,
a protectiye means which stops the operation of the
compressor ﬁompulsorily independent of the'opeiation of
the temperature control means when fhe open air
temperature becomes lower than a spécified temperature,
and a display means for displaying the operation of the

protective means.
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