SPECI FI CATI ON Ml ti pl e-type Air Conditioner

Technical Field : " The present invention relates to a

mul tiple-type air 5 conditioner in which a plurality of indoor units
are connected to one outdoor unit via refrigerant pipes.
Background Art FIG 4 is a schematic view of such a
miftiple-type air conditioner. 10 In this air conditioner
a plurality of, for exanple, two i ndoor units 2 and 3 are connected
tQ one outdoor unit 1 via refrigerant pipes 4a and 4b.

The outdoor unit 1 is provided w t hSPECOFPCABEON 5, and a four-way

directional control valve 7 is connected to a 15 refrigerant gas out put
end of the conpressor 5 vi aMahtbple-type BipaCamnditbondhe oil separator 6
is used for separating refrigerant gas into refrigerant gas and oil.
The refrigerant gas is seffechpiced Fdeldmvay directional contro

The present invention relates to a multiple-type air
5 coﬁditioner in which a plurality of indoor units are
connected to one outdoor unit via refrigerant pipes.
Background Art
FIG. 4 is a schematic view of such a multiple-type air
conditioner.
10 In this air conditioner, a plurality of, for example,
| two indoor units 2 and 3 are connected to one outdoor unit 1
via refrigerant pipes 4a and 4b.

The outdoor unit 1 is provided with a compressor 5, and
a four-way directional control valve 7 is connected to a

15 refrigerant gas output end of the compressor 5 via an oil
separator 6. The oil separator 6 is used for separating
refrigerant gas into refrigerant gas and oil. The
refrigerant gas is sent to the four-way directional control
valve 7 and the oil is sent to a suction pipe 8 connected to

20 the suction end of fhe compressor 5.

To one end of the four-way directional control valve 7
are connected two outdoor heat exchangers 9 and 10 in
parallel. To these outdoor heat exchangers 9 and 10 are
connected distributors 11 and 12, check valves 13 and 14, or

25 electronic-expansion.valves 15 and 16, respectively.



valve,7 and the oil is sent to a suction pipe 8 connected to 20 t he

sgction end of the conpressor 5. To one end of the four-way
directional control valve 7 are connected two outdoor heat exchangers
9 and 10 in parallel. To these outdoor heat exchangers 9 and 10 are

connected distributors 11 and 12, check valves 13 and 14, or 25

el éctroni c expansi on valves 15 and 16, respectively.

These check valves 13 and 14 or el ectronic expansion val ves 15 and 16
ake connected to a receiver 17 in conmmon. To this receiver 17 are
connect ed t he tworhes®oshedk tavesdl3 and B4 vor éhectednigesspanpion 4a.

5 The other end of the four-way directional control valve 7

i S connect eebalwes k5 camgr k6 sare Scommactdd ato ag coeceiver 13 in commowl. t he
suction pipe 8. On the other hand, the two indoor units 2 and 3
are B f thyls cteceivent 14 are cornegbed the twocbrdeer cgnibstBeand

refrigerant pipe 4a, to the strainer 20a, 20b are connected
3 via the refrigerant pipe 4a. o

5 The other end of the four-way directional control wvalve
7 is connected to the compressor 5 through an accumulator 18
and the suction pipe 8.

On the other hand, the two indoor units 2 and 3 are
configured so that a strainer 20a, 20b is connected to the

10 refrigerant pipe 4a, to the strainer 20a, 20b are connected
an electronic expansion valve 2la, 21b, a distributor 22a,
22b, and an indoor heat_exchanger 23a, 23b, and the indoor
heat exchanger 23a, 23b is connected to the refrigerant pipe
4b.

15 The indoor unit 2, 3 is provided with an air blower
‘(air blowing fan) 24a, 24b, and at the bottom thereof is
provided a drain pan 25a, 25b for accumulating water
separated by air cooling. The water accumulated in this
drain pan 25a, 25b is discharged by using a drain pump 26a,

20  26b, or discharged naturally.

In the drain pan 25a, 25b, a float switch 27a, 27b is
arranged. When the drain water accumulated in either or both
of the drain pans 25a and 25b overflows, the float switch
27a, 27b detects the overflow to stop all units. |

25 In such a configuration, for example, when cooling



an el ectroni c expansi on valve 21a 21b, a distributor 22a, 22b, and
an. i ndoor heat exchanger 23a, 23b, and the indoor heat exchanger 23a,
23b is connected to the refrigerant pipe 4b. 15 ~ The indoor
unit 2, 3 is provided with an air bl ower : (air blow ng fan) 24a, 24b,
and at the bottomthereof is provided a drain pan 25a, 25b for
accunul ati ng wat er separated by air cooling. The water accunul ated
in this drain pan 25a, 25b is discharged by using a drain punp 26a,
2Q  26b, or discharged naturally. In the drain pan 25a, 25b,

a float swi 6§ér£1?ﬂon 2 pérformed I tha oedfrifieranbegas adisehatgedcEooml at ed
I n either bot h of the drain pans 25a and 25b overflows, the fl oat

swi tch théﬂapmﬁﬂ@sdere&ttstbeparatédoﬁnto sefipigétanthi gas a2d oil by
I'n such a configuration, for exanple, when cooling
-2- the oil sepagpetaribn andpthe ophbdistretwenedgepaphe gauctlon
di scharged from
pipe 8.

5 On the other hand, the refrigerant gas is introduced to
the outdoor heat exchangers 9 and 10 through the four-way.
directional control wvalve 7, and condensed in the outdoor
heat exchangers 9 and 10. The refrigerant liquid condensed
in the outdoor heat excﬁangers 9 and 10 passes through the

10 distributors 11 and 12, the check valves 13 and 14, and the
receiver 17, respectively, and is introduced to the two
indoor units 2 and 3 through the refrigerant pipe 4a.

Since the electronic expansion valves 15 and 16 are
closed, the refrigerant liquid passes through the check

15 valves 13 and 14.

In the indoor units 2 and 3, thé refrigerant liquid
passes through the strainer 20a, 20b, electronic expansion
vaive 2la, 21b, and distributor 22a, 22b, and is introduced
to the indoor heat exchanger 23a, 23b, where the refrigerant

20 liquid is evaporated into a gas;ous form.

The refrigerant gas returns to the outdoor unit i
through the refrigerant pipe 4b. It passes through the four-
way'directional control valve 7, accumulator 18, and suction

pipe 8, and is sucked by the compressor 5 again.

25 During the cooling operation, the indoor heat exchanger



the conpressor 5 is separated into refrigerant gas and oil by t he oi
separator 6, and the oi'l is returned to the suction pi pe 8. 5 :
On the other hand, the refrigerant gas is introduced to t he out door
heat exchangers 9 and 10 through the four-way di rectional control

val ve 7, and condensed in the outdoor heat exchangers 9 and 10. The
refrigerant |iquid condensed I n the outdoor heat exchangers 9 and 10
passes through the 10 distributors 11 and 12, the check val ves. 13 and
14, and the receiver 17, respectively, and is introduced to the two

i ndoor uni tz322, a@Bb 3ih helgslghndder rehit 02 BtcddPe dBr, so that wat&ni® the
el ectroni c expansion valves 15 and 16 are cl osed, the refrigerant

i qui d passeise tdioubd sdpardeed fAdm aimlamed dScamildtles as drain watén t he
i ndoor units 2 and 3, the refrigerant liquid passes through the

strai ner 20n 2% dehimtpami 25axpdisi on val ve 2la, 21b, and

di stributor 22a, 22b, and is introduced to the i ndoor heat exchanger
23a, 23b, where tHEhe ateprageumybated | i this dvaderpar29%a: 023 gbSeous
form . The refrigerant gas returns to the outdoor unit 1

through t hed$eFharged Ry p‘i‘%b“ﬂb‘?h?td’b%%%e@”{‘lhr%gﬁh #%R. 1o rdischargegd,
directional_ contr val ve 7, accumul ator 18, and suction pi pe 8, and
i s sucked W} 'ﬁ%ﬁpressor 5 agai n.

If the drain water accumulates in the drain pan 25a,
25b, and is going to overflow from the drain pan 25a, 25b,
the drain abnormality is detected by the float switch 27a,

10 27b.

Such control of drain abnormality is carried out in
accordance with an abnormality control flowchart shown in
FIG. 5.

If, in either of the indoor units 2 and 3, for example,

15 in the indoor unit 2, the drain water overflows from the
drain pan 25a and the float switch 27a is actuated, all the
indoor units 2 and 3 are stopped and the abnormality is
displayed on a remofe control panel.

In the above-described multiple-type air conditioner,

20 however, if a plurality of indoor units, that is, two indoor
units 2 and 3 are in operation and, for example, the float
switch 27a of one indoor unit 2 is actuated, all the indoor
units are stopped although the operation of the other indoor
unit 3 can be continued.

25 Disclosure of Invention
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25

During the cooling operation, the indoor heat exchanger

-3 23a, 23b in the indoor unit 2, 3 cools air, so that
wat er in the air is separated fromair and accunul ates as drain water
in the drain pan 25a, 25b. The water accunulated in this
drain pan 25a, 25b is 5 di scharged by using the drain punp 26a, 26b, or
di'schar ged naturally. If the drain water accumulates in

the drain pan 25a,

25b, and is going to overflow fromthe drain pan

2%a, 25b, the drain abnormality is detected by the float switch 27a,
10 27b. AccordinEly Coah robj ekt db £l thabppssaht t invSn€on | £6 ﬁ@t in
accordance with an abnornallty control flowchart shown in FIG 5.

I f,

in eitherowidé he milloDplertype 2andednditioseanph ewhich of the

plural indoor units, the indoor units having no abnormality

caused by the overflow of drain water can continue to be

5 operated.

According to claim 1, there is provided a multiple-type

air conditioner in which a plurality of indoor units each

having a heat exchanger, air blowing fan, and electronic

expansion valve are connected to one outdoor unit, and there

10 are provided in each of the indoor units a drain pan which

receives and discharges drain generated in the heat exchanger

and a water level detection switch which generates an

abnormality signal when the water level in the drain pan

reaches a predetermined level, comprising:

15 a temperature sensor provided on the heat exchanger}

abnormality stop means which determines whether or not

the water level detection switch generates an abnormality

signal, and, if abnormality occurs, stops the air blowing fan

of the indoor unit in which abnormality occurs, and fully

20 closes the electronic expansion valve; and

operability determination meahs which determines

whether or not the detection temperature of the temperature

sensor of the indoor unit in which abnormality occurs

increases when abnormality occurs, and, if this temperature

25 increases (e.g. if this temperature gets over a pre-



15 - in the indoor unit 2, the drain water overflows fromthe drain

pan 25a and the float switch 27a is actuated, all the I ndoor units 2
and 3 are stopped and the abnormality is di spl ayed on a renote
control panel. In the above-described nmultiple-type air

condi tioner, 20 however, if a plurality of indoor units, that is, two

i mdoor units 2 and 3 are in operation and, for exanple, the float
switch 27a of one indoor unit 2 is actuated, all the indoor units are
s&opped al t hough the operation of the other indoor unit 3 can be
continued. gedermined level or range) Diconitidives dthd opexation of other

-4- . Accordingly, an object of the present invention
is to  indced dmizendrd plieE tyipes aiempeorativiedoes mothiigiensasende.g-
plural indoor units, the indoor units having no abnormality caused by

t he overf| d¥ afhids diempetaruraris depthumnder e predetgiarined level or
range), stops the operation of all the indoor units.

5 In such a multiple-type air conditioner, when the water
level in the drain pan reaches the predetermined level, the
water level detection switch detects this fact and generates
an abnormality signal. When abnormality occurs, the air
blowing fan of the indoor unit in which abnormality occurs is

10 stopped, the eledtronic expansion valve is fully closed, and
it is determined whether or not the detection temperature of
the temperature sensor of the indoor unit in which
abnormality occurs increases. If this temperature increases,
the operation of other indoor units is confinued, and if this

15 temperature does not increase, the operation of all the
indoor units is stopped.

Thereupon, the indoor units having no abnormality
caused by the overflow of drain water can continue-to be
operated.

20 _ According to claim 2, in the multiple-type air
conditioner defined in claim 1, to the operability
determination means is added restart determination means
which determines whether or not the detection temperature of
the temperature sensor of the indoor unit in which

25 abnormality occurs when a compressor, which has been stopped



According to claim1, there is provided a multiple-type air
conditioner in which a plurality of indoor units each havi ng a heat
exchanger, air blowing fan, and electronic expansi on val ve are
connected to one outdoor unit, and there 10 are provided in each of the
i ndoor units a drain pan which recei ves and di scharges drain
generated in the heat exchanger and a water |evel detection switch
whi ch generates an abnormal ity signal when the water level in the

dr ai n pan reaches a predeterm ned | evel, conprising: 15 .a

t enper at ur gy'S@REObcBUSYRABd F bbpokmaliey;hasgeestarted, and, dnehisl ity
st op neans whi ch determ nes whet her or not the water |evel detection

swi t ch geneempesaturabdeesnholty decreasei §ealy. 4dfidthift dempemalture dscurs,
stops the air blow ng fan of the indoor unit in which abnormality
occurs, andotuuhder?@ pre-determioed dewvednor ®Rpgedi oconiinuesyihe
operability determ nation neans whi ch determ nes whet her or not the
det ecti on ppepetion efopther dadperaupids and, d&nIhisoitemperaiy¥dsr unit in
whi ch abnormal ity occurs i ncreases when abnormality occurs, and, if
thi s Benpefgerrasess (e.oncifaddd s degrerptiuges 1fe BT NI Ty & PX67er a pre-
"> determined level or range), stops the operation of all the
indoor units.
Brief Description of Drawings
FIG. 1 is a schematic view shdwing one embodiment of a
10 multiple-type air conditioner in accordance with the present
invention.
FIG. 2 is a block diagram of a control system for the
air conditioner. |
FIG. 3 is an'abnormality control flowchart for the air
15 conditioner.
FIG. 4 is a schematic view of a conventional multiple-
type air conditioner.
FIG. 5 is an abnormality control flowchart for the
conventional air conditioner.
20 Best Mode for Carrying Out the Invention
One embodiment of the present invention will be
described below with reference to the accompanying drawings.
The same reference numerals aré applied to the same elements

as those in FIG. 4, and the detailed description thereof is

25 omitted.



determ ned | evel or range), continues the operation of other I ndoor
units and, if this tenperature does not increase (e.g. I f this
t'enperature is kept under a predetermned |evel or - range), stops the
operation of all the indoor units. 5 In such a nultiple-type air
~condi tioner, when the water l evel in the drain pan reaches the
predeterm ned | evel, the wat er | evel detection switch detects this
fact and generates an abnormality signal. Wen abnormality occurs,
the air bl owi ng fan of the indoor unit in which abnormality occurs is

10  stopped, thee).eal HANiL BHEMEEIR Mdw &f B millipildae At it
I's determ ned whether or not the detection tenperature of t he
t enper at ur @opditdlondr.t he i ndoor unit in which abnormal ity occurs
increases. If this tenperature increases, t he operation of other
I ndoor units is camn itheectwoanichddont hirsitsl 2 art Sypebhat vimslaoeheasdt i ncr ease,
the operation of all the I ndoor units is stopped.
Ther eupon, exchangesni23mi t23thahs myavidashoritdl ia thermistom 3lal BPh /s
overflow of drain water can continue to be

5 a temperature sensor.

The thermistor 30a, 30b senses the temperature of the
indoor heat exchanger 23a, 23b, and generates a signal
according to the temperature of the indoor heat exchanger
23a, 23b.

10 On the other hand, FIG. 2 is a block diagram of a
control system.

This control system is provided with an abnormality
stop means 31, which receives an abnormality signal generated
from the float switch 27a, 27b serving as a water level

15 detection switch.

This abnormality stop means 31 has the following
function: It is determined whether or not an abnormality
signal is generated from the float switches 27a and 27b. If
drain water overflow abnormality occurs, this means 31 stops

20 the air blower 24a, 24b of the indoor unit 2, 3 in which
abnormality occurs, and fully closes the electronic expansion
valve 2la, 21b.

An operability determination means 32 has the following

function: When receiving information about the occurrence of

25 drain water overflow abnormality from the abnormality stop



operated. 20 According to claim2, in the nultiple-type air

conditioner defined in'claiml, to the operability - determ nation
means is added restart deternination neans whi ch det er mi nes whet her
or not the detection tenperature of the tenperature sensor of the
i.ndoor unit in which 25 abnormality occurs when a conpressor, which has
been st opped - 6- . by

t he occurrence of abnornmality, is restarted, and, if this t enperature
adoes not decrease (e.g. if this tenperature is not under a

pre- det er nmeeds! Su¢l the bpegabildvy deternifRtion medP® 32 GudgfesOithe
I ndoor units and, if this tenperature 5 decreases (e.g. If this B
t enper at ur epesaitépn stade afprhe compredeoer i bEd thevoutdoorangd)t 1St ops
the operation of all the i ndoor units. _ _ Brief
Descri pt i oifhgpupha@nngyutput means 33k GIf]l the gospmessbirc 5viiewinhowi ng one
enbOdinentogLrgtion, it is determined whether or not the detection
5 temperature of the thermistor 30a, 30b of the indoor unit 2,
3, that is, the temperature of.the indoor heat exchanger 23a,
23b increases. If the detection temperature increases, the
operation of the other inaoor unit 3, 2 is continued. If the
temperature of the indoor heat exchanger 23a, 23b does not
10 increase, the operation of all the indoor units 2 and 3 is
stopped.
Also, this operability determination means 32 has a
restart determination means 34. This restart determination
means 34 has the following functipn: When the compressor 5,
15 - which has been stopped by the occurrence of drain water
overflow abnormality, is restarted, this restart
determination means 34 determines whether or not the
temperature of the indoor heat exchanger zéa, 23b detected by
the thermistor 30a, 30b decreases. If the temperature of the
20 indoor heat exchanger 23a, 23b does not decrease, the
operation of the other indoor unit 3, 2 is continued. If the
temperature of the indoor heat exchanger 23a, 23b decreases,
the operation of ali the indoor units 2 and 3-is stopped.

Next, the operation of the air conditioner configured

25 as described above will be described in accordance with an



10 “multiple-type air conditioner in accordance with the present

I .nvention. " FIG 2 is a block diagramof a control system for
the air cond|t|oner FIG 3 is an abnornality control
flowhart for the air 15 condi ti oner. FIG 4 is a schematic
view of a conventional nultiple- type air conditioner.

FI'G 5 is an abnormality control flowchart for the conventional air
conditioner. 20 Best Mbde for Carrying Qut the Invention

@re enbodi nent of the present invention will be descri bed below with
reference jgnbhRaBee9nBoAYLBY €l8wERgst shown iAhEIeand.reference nuneral s
are applied to the sane el enents as those in FIG 4, and the

dstal|ed descri propnekmptaf When26oolinygt bpdration is performed, the
o refrigerant gas discharged from the compressor 5 is separated
into refrigerant gas and oil by the oil separator 6, as
5 mentioned before, and the separated refrigerant gas is
introduced to the outdoor heat exchangers 9 and 10 through
the four-way directional control valve 7, and condensed in
the outdoor heat exchangers 9 and 10.
The condensed refrigerant liquid passes through the
10 distributors 11 and 12, the check valves 13 and 14, and the
receiver 17, respectively, énd is introduced to the two
indoor units 2 and 3 through the refrigerant pipe 4a.
In the indoor units 2 and 3, the refrigerant liquid
passes through the strainer 20a, 20b, electronic expansion '
15 valve 2la, 21b, and disfributor 22a, 22b, and is introduced
to the indoor heat exchanger 23a, 23b, where the refrigerant
liquid is evaporated into a gaseous form.
The refrigerant gas returns to the outdoor unit 1
through the refrigerant pipe 4b. It passes through the four-
20 way directional control valve 7, accumulator 18, and.suction
pipe 8, and is sucked by the compreésor 5 again.
During the cooling operation, the indoor heat exchanger
23a, 23b in the indoor unit 2, 3 cools air, so that water in
the air.is separated from air and accumulates as drain water

25 in the drain pan 25a, 25b.

- 10 -



FIG L is a schematic view of a nul tiple-type air condi tioner.

In-the two indoor units 2 an 3, the indoor heat exchanger 23a, 23b is

provided with a therm stor 30a, 30b as 5 a tenperature sensor.

The therm stor 30a, 30b senses the tenperature of the i ndoor heat

exchanger 23a, 23b, and generates a signal . according to the

t efperature of the indoor heat exchanger - 23a, 23b. 10 On the

other hand, FIG 2 is a block diagramof a control system

This control systemis provided with an abnormality stop neans 31,

whi ch recei ves anTREnpatelki d¥ctimnghategecnAr 8hed drain pannebag Rbbaisswitch
. 27a, 27b serving as a water level 15 detection swtch. Thi s

abnor el i t ydsschangadsbglubingt thef draimi pgmp 26a, 26b¢toondistchasged

det erm ned whether or not an abnormality signal is generated from

the float smétehatlesa and 27b. |f drain water overflow abnornality

occurs, this nmeans 31 stops 20 © the air blower 24a, 24b of the indoor
unit 2, 3 in whichf the dragpovaher:yoceueuisteaninf theydepénepanndsa,

el ectronic exBansion val ve 21a, 21b. ,
5 25b, and is going to overflow from the drain pan 25a, 25b,

the float switch 27a, 27b is actuated, and a drain water
overflow abnormality signal is generated.

At this time, the abnormality stop means 31 determines
in Step #1 whether or not an abnormality signal is generated

10 from the float switches 27a and 27b each.

As the result of this determination,.if drain
ébnormality occurs, the abnormality stop means 31 stops, in
Step #2, the operation of the air blower 24a, 24b of the
indoor unit 2, 3 in which the abnormality occurs. For

15 example, if an abnormality signal is Qenerated from the float
switch 27a, the abnormality stop means 31 stops the operation
of the air blower 24a of the indoor unit 2, and, in the next
step #3, fully closes the electronic expansion valve 2la.
(Hereinafter, the case where drain water overflow abnormality

20 occurs in the indoor unit 2 will be explained.)

Next, when receiving information about the occurrence
of drain water overflow abnormality from the abnormality stop
means 31, the operability determination means. 32 judges, in
‘Step #4, the operation state of the compressor 5 of the

25 outdoor unit 1 through an output means 33.

- 11 -



An operability determ nation means 32 has the follow ng function:
Waen receiving information about the occurrence of 25 drain water
overfl ow abnornmality fromthe abnormality stop _

- 8- nmeans 31, the operability determ nation neans 32

j udges the - operation state of the conpressor 5 of the outdoor unit 1
t hf ough an output neans 33. If the conpressor 5is in operation, it

i s determ ned whether or not the detection 5 tenperature of the

therm stor 30a, 30b of the indoor unit 2, 3, that is, the

tenperature of thrsitHe@OreB@dt 6fcthigecdefd8fmination, 289 thereomppessdrt he
detection tenperature increases, the operation of the other indoor
unit 3, 2 i858 rtendpevated) f thbéeoperabilitypdetemminatiohemeansoBd2heat
exchanger 23a, 23b does not 10 i ncrease, the operation of all the indoor
units 2 andpBo¢eeds to SteppPdd. where, receivipgsthet@etegpéenbility
determ nati on neans 32 has a restart determ nation neans 34. This
restart dettemperdtwre of the thermistor 30a of the indoor unit 2 in

5 which abnormality occurs, it determines whether or not the

temperature of the indoor heat exchanger 23a increases.

As the result of this determination, if the temperature
of the indoor heat exchanger 23a of the indoor unit 2 in
which abnormality odcurs increases, the operability

10 determination means 32 judges that there is no possibility of
an increase in drain water of the indoor heat exchanger 23a
since the cooling operation is stopped because the electronic
expansidn valve 2la of the indoor unit 2 in which abnormality
occurs is closed. Then, the operability determination means

15 32 proceeds to Step #Glto stop the operation of only the
indoor unit 2 in which abnormality occurs, and continue the
operation of the 6ther indoor unit 3.

If it is decided in the above step #5 that the
temperature of the indoof heat exchanger 23a of the indoor

20 unit 2 in which ‘abnormality occurs does not increase, the
operability determination means 32 proceeds to Step #7 to
stop all the indoor units 2 and 3, since the electronic
expansion valve 2la is not fully closed, so that there is a

possibility that the drain water increases and overflows if

25 the operation is continued.

- 12 -



means. 34 has the follow ng function: Wen the conpressor 5, 15 which has
been stopped by the occurrence of drain water overfl ow abnormality,
iI's restarted, this restart det er mi nati on neans 34 determ nes whet her
or not the tenperature of the indoor heat exchanger 23a, 23b
detected by the therm stor 30a, 30b decreases. |If the tenperature of
tthe 20 I ndoor heat exchanger 23a, 23b does not decrease, the

operation of the other indoor unit 3, 2 is continued. |If the

tenperature of the indoor heat exchanger 23a, 23b decreases, t he

operation of all ghhgnkenérperuhisng,2 agdhe resulleppdddetermination Next, the
operation of the air conditioner configured 25 as described above w ||

be descri betel Bpesetidhetatie bfathe compressor 5 of the outdoor unit -9-
abnormal ity control flowchart shown in FIG 3. For exanpl e,
when cool i ng diferthei compsesscoSnds, stiopped, theemesgarindegermdnadiaonged
fromthe conpressor 5 is separated )
) means 34 waits for the next restart of the compressor 5 in
5 Step #8. In the next step #9, the restart determination
means 34 takes in the detection temperature of the thermistor
30a, and determines whether or not the temperature of the
indoor heat exchanger 23a of the indoor unit 2 in which
abnorﬁality occurs decreases.

10 As the result of this determination, if the temperature
of the indoor heat exchanger 23a of the indoor unit 2 in
which abnormality occurs does not decrease, judging thaf
cooling operation is not performed because the elecfronic
expansion valve 21a of the indoor unit 2 in which abnormality

15 occurs is closed and further the drain water does not
increase, the restart determination means 34 proceeds to Step
#10 to stop the operatién of the indoor unit 2 in whidh
abnormality occurs and continue the operation of the other _
indoor unit 3.

20 If the temperature of the indoor heat exchanger 23a of
the indoor unit 2 in which abnormality occurs decreases,
judging that the electronic expansion vélve 2la is not fully
closed, so that there is a possibility that the.drain water

increases and overflows if the operation is continued, the

25 operability determination means 32 proceeds to Step #11 to

- 13 -



into refrigerant gas and oil by the oil separator 6, as 5 ment i oned

before, and the separated refrigerant gas is I ntroduced to the

out door heat exchangers 9 and 10 through the four-way directional
control valve 7, and condensed in t he outdoor heat exchangers 9 and
10. - The condensed refrigerant liquid passes through the 10
di'stributors 11 and 12, the check valves 13 and 14, and the receiver
17, respectively, and is introduced to the two i ndoor units 2 and 3
through the refrigerant pipe 4a. In the indoor units 2 and 3,

the refrigerap! thelwpération RES AL thed Ugidddie uslifal Reandd,. 20D,
el ectroni.c expansion 15 val ve 21a, 21b, and distributor 22a, 22b, and is

i ntroduced Thiug,t ié ithéo @bdventembodimeydr, 3den e wd'mreltdvel in
refrigerant I|qU|d is evaporated into a gaseous form
The refri gahentdrgdn perumeadhest e powdedermined Jlevel ang |@r@dgh t he
refrigerant pipe 4b. It passes through the four- way directional
control valabaormadddymecsuss,1dhepmd s hawer 24a °f ﬂﬁh&e 16‘d°<9ﬁ'd l‘V’§-*"s@cked
oo FonRrbion b tassn o i EbbS SRS 21 s
;[,\,2? tervvatzgr é’%ﬁ“ﬁ‘}é”’drs&ﬁlr?%hr?' S Seg‘:‘gﬂﬁtye%forsoe a| 1q: a'J.CsCLHg‘l:leq:Imeisheads drai n
10 - from the detection temperature of the thermistor 30a of the
indoor unit 2 in which abnormality occurs whether or not the.
temperature of the indoor heat exchanger 23a increases. If
10 this temperature increases, the operation of the other indoor
unit 3 is continued, and if this temperature does not
increase, the operation of all the indoor units 2 and 3 is
stopped. When the compressor 5; which has been stopped by
the occurrence of abnormality, is restarted, it is determined
15 whether or not the temperature of the indoor heat exchanger
23a decreases. If this temperature does not decrease, the
operation of the othér indoor unit 3 is continued, and if
this temperature decreases, the operation of all the indoof
units 2 and 3 is stopped. Therefore, judging that there is
20 . no possibility of an increase in drain water in the indoor
unit 2 in which drain abnormality occurs, of the plural
indoor units 2 and 3, the operation of only the indoor unit 2
in which drain abnormality occurs is stopped, and the

operation of the other indoor unit 3 is continued.

25 Also, by determining whether the compressor 5 is

- 14 -



The water accunulated in this drain pan 25a, 25b is di scharged by

using the drain punp 26a, 26b, or discharged naturally.

If the drain water accumul ates in the drain pan 25a, 5 25b, and is
going to overflow fromthe drain pan 25a, 25b, the float switch 27a,
27b is actuated, and a drain water overflow abnormality signal is
geher at ed. At this time, the abnornmality stop neans 31

det erm nes in Step #1 whether or not an abnormality signal is

generated 10 fromthe float switches 27a and 27b each. As
the result ofesditted dsnt esttoppdd Ot i darilise "decided aflsthent | the aspeirstidme

abnormality stop neans 31 stops, in Step #2, the operation of the air-
bl ower 24a,024nlkyf the indoor iumibor2 uin twikicls draiviatnorm kit roedurtsy
occurs. For 15 exanple, if an abnormality signal is generated fromthe
fl oat isvitappeY or tthe adparakdon yoftabl mMdasimloan opritshe2 grd a3 i on
of the air blower 24a of the ihdoor unit 2, and, in the next

is stopped.

..5 In addition, thé indoor unit 3 having no drain
abnormality display can be used.

Although the case where abnormality occurs in the
indoor unit 2 has been explained above, the operation is the
same in the case where abnormality occurs in the indoor unit

10 3 or in the case where three or more indoor units are
provided.

1f drain abnormality occurs in two or more indoor
units, the operation is the same except that the operation of
all the indoor units in which drain abnormality occurs is

15 stopped and the operation of the remaining indoor units is
continued.

The present invention is not limited to the above-
described embodiment, and modifications may be made as
follows.

20 ' For example, the temperature sensor for detecting the
temperature of the indoor heat exchanger 23a, 23b is not
limited to the_therﬁistor 30a, 30b, and other temperature
detecting elements may be used.

Industrial Applicability

25 As described in detail above, according to claims 1 and

- 15 -



step #3, fully closes the el ectronic expansion val ve 21la.

(Hereinafter, the case where drain water overflow abnornmality 20 occurs
in the indoor unit 2 will be explained.) Next, when receivVing

i nformation about the occurrence of drain water overflow abnormality
fromthe abnormality stop means 31, the operability determ nation
means 32 judges, in Step #4, the operation state of the conpressor 5
of the 25 outdoor unit 1 through an output neans 33.

As the result of this determnation, if the conpressor 5 is operated,
t he operabi2l bify tiet present davention32 there canobecpiovddadep #inl tihpdes,
recei ving the detection tenperature of the therm stor 30a of the

i ndoor uni ttyRei pir Sondilviomeaxbrdar mbliichy odcear pluraldeyeofi dedoolret her or
not the. tenperature of the indoor heat exchanger 23a increases.

As the resypdts) tthesigdoernupdtisowhich heyet agpaebaoamality cagsedhdyi ndoor

heat exchanger 23a of the indgor unit 2 in whi ch _abnornmal ity occurs
i ncr eases, e°8§€|f&8iw] F‘Fy drain water can continue to be operated. .

5

- 16 -



10 ‘determination nmeans 32 judges that there i s no possibili tmm”m“meumr"lm
I pcrease in drain water of the indoor heat exchanger 23a | '
cooling operation is stopped because the el ectronic expahsi®ontvatve® *
2la of the indoor unit 2 in which abnormality occurs is closed. Then,
the operability determ nation neans 15 32 proceeds to Step #6 to stop
t hé operation of only the I ndoor unit 2 in which abnormality occurs;
and continue the operation of the other indoor unit 3. '
lf. it is decided in the above step #5 that the - tenperature of the
I ndoor heat exchanger 23a of the i nERDENT20LAIMBIt 2 in which abnormality
occurs does not increase, the operability determ nation neans 32
proceeds to[Hl epA#Multiple-typéopinl condittionenrinmvhicB anpl@raiitgeofhe
el ectronic expansion valve 2la is not fully closed, so that there is
a postnddortynibateadh havingwatbeatnexcharngenndabyebliowingi fan2s
the operation is continued. - 12 -
and electronic expansion valve are connected to one outdoor
5 unit, and there are provided in each of the indoor units a
'drain pan which receives and discharges drain generated in
said heat exchanger and a water level detection switch which
generates an abnormality signal when the water level in said
drain pan reaches a predetermined level, comprising:
10 a temperature sensor provided on said heat exchanger:;
abnormality stop means which determines whether or not
said water level detection switch generates an abnormality
signal, and, if abnormality occurs, stops said air blowing
fan of the indoor unit in which abnormality occurs, and fully
15 closes said electronic expansion valve; and
operability determination means which determines
whether or not the detection tempefature of said temperature
sensor of the indoor unit in which abnormality occurs
increases when abnormality occurs, and, if this temperature
20 increases, continues the operation of other indoor units and,
if this temperature does not increase, stops the operation of
all the indoor units.

[2] A multiple-type air conditioner according to claim 1,

wherein to said operability determination means is added

25 restart determination means which determines whether or not
- 17 -
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On the other hand, as the result of determ nation of th m HIIII
state of the conpressor 5 of the outdoor unit 1, if theﬂmmmm n‘"ll?l

is stopped, the restart determ nation means 34 waits for *thé& next® $ *
restart of the conpressor 5in 5 Step #8. In the next step #9, the
restart determ nation means 34 takes in the detection tenperature of
tHe therm stor 30a, and deterni nes whether or not the tenperature of

t he i ndoor heat exchanger 23a of the indoor unit 2 in which

abnormality occurs decreases. 10 - As the result of this

det er m nat g, dbketit@ohetBRbalrditre of sefidt hempedaturkesensorhafgehe23a of
the indoor unit 2 in whi ch abnormal ity occurs does not decrease,

j udgi ng t hahdoor unt®olinnghdphr abnormad iyt opeuirsr whenbec somprelssor,

el ectronic expansi on val ve 2la of the indoor unit 2 in which
abnor mal i t yhith hascbeen stoppededyakbiel gccwarenge @fapbnarmed ifyes ifot
increase, the restart determ nation neans 34 proceeds tq Step #10 to
stop the opesiarsedef anfle iLfddddsytemperaiupe dees not deGredSQ-ity occurs

and continue the operation of the other . i ndoor, .unit 3. . .
If thé tenpORkinuesofthen OPeR@sdom oft odheradgdrossynjits and, 1Fﬁ%qlﬁdoor

O o e ARRL e L0 S 65 R Sporarion BHUH0 HlArohor

units. .
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closéd, so that there is a possibility that the drain water
i.ncreases and overflows if the operation is continued, the 25
operability determ nati on nmeans 32 proceeds to Step #11 to

- 13 - stop the operation of all the indoor units 2 and
3. Thus, in the above enbodi nent, when the water |level in

the drain pan reaches a predetermned | evel and drain abnormality
occurs, the air blower 24a of the indoor unit 2 5 in which abnormality
occurs is stopped, the electronic expansion switch 2la is fully
closed, and it is determ ned f ramgtTRCT et ecti on tenperature of the
therm stor 30a of the I ndoor unit 2 in which abnormality occurs

whet her or not tHA& drain abnpemaflity otculre,i foroexbmplecxahaader badker
i ncreases. If 10 this tenperature increases, the operation of the other
i ndoor 24aynft ap fipdeent bnd&d2 dndwhichhabnoympddi&yupecuves isot

i ncrease, the operation_of all the indoor units 2 and 3 is st opped.
Wien the cSHBPRedor a8, e}ArtKORiS BERPANSiEpp¥alyg 21a is fully closed,
5 and the temperature of a heat exchanger 23a of the indoor

unit 2 in which abnormality occurs'is detected by a thermisor
30a. If this température increases, the operation of an
indoor unit 3 having no drain abnormality is continued, and
if this temperature does not increase, the operation of all
10 the indoor units 2 énd 3 is stopped. When a compressor 5,
which has been stopped by the occurrence of abnormality, is
restarted, it is determined whether or not the temperature of
the indoor heat exchanger 23a decreases. If this temperature
does not decrease, the operation of the other indoor unit 3
15 is continued, and if this temperature decreases, the

operation of all the indoor units 2 and 3 is stopped.

- 19 -



“the_qccurrence of abnormality, is restéﬁféd it is determined 15  whether

‘of not the tenperature of the indoor heat exchanger 23a decreases. |f
this t enperature does not decrease, the operation of the other indoor
unkt 3 is continued, and if this tenperature decreases, the operation
of all the indoor units 2 and 3 is stopped. Therefore, judging that
there is 20 no possibility of an increase in drain water in the indoor
uni't 2 in which drain abnormalit@ occursggof the plural i ndoor units
2 and 3, the operatlon of only tRe indoorcunit 2 in which drain

abnormal ity occurs is stoppéd add t he N\ operati on of the other indoor
unit 3 is continued. 25 . ‘ pXd ng whet her thé

conpressor 5 is 4
operated or stopped, it can
the indoor unit 2 in which
operation of all the indoor

i bn of only
S stopped or the
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i's stopped. 5 In addition, the-indoor unit 3 having no drain
abnormal ity display can be used. Al t hough the case where
abnormality occurs in the i ndoor unit 2 has-been expl ai ned above, the
operation is the sanme in the case where abnormality occurs in the

i ndoor unit 10 3 or in-the case where three or nore indoor units are
provi ded. I f drain abnormality occurs in two or nore indoor
units, the operation is the sane except that the opepgtton of . all the
i ndoor units in which drain abnormality occurs is 1} st afped and the
operation of the remaining indoor units is coniﬁgded/

The present inventiqyg i $2not D m t eqey oFhe aﬁb ve- descri bed

enbodi nent, and nodi fi cat,i onsZay be\na )MHoms. 20

For exanple, the tenpgrature nsor r eteé?+ng the j t enper at ure of
t he i ndoor heat exchanger—23a;723p | 1T to the therm stor
30a, 30b, and other tlenp ratur( ddtectlxq e eneé%s may be used.

T\ |2 - As pddsEribdd i nj &tlai | above,

¥ - 15 -
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2 of. the present invention, there can be provided a nmultiple- type air
conditioner in which, of a plurality of indoor - units, the indoor units

whi ch have no abnornallty caused by the overflow of drain water can
continue to be operated. 5

CSTART) F1G. 3

#1

DOES DRAIN
ABNORMAL.ITY LOCCUR
‘INANY.. INDOOR
UNIT ? °

_#2
STOP_AIR. BLOWER OF'
“ABNORMAL~UN IT

l

FULLY. CLOSE-ELECTRONIC |~ #3
EXPANSION~ VALVE-OF - -
ABNORMAL=ONIT

#4

| COMPRESSOR

OPERATED
#5

STOPPED

#8
RESTART.. .. t—
'COMPRESSOR

DOES": HEAT
EXCHANGER TEMPERATURE
' OF ABNORMAL UNIT -
INCR%ASE

NO

#9

DOES: :HEAT
EXCHANGER TEMPERATURE.
OF ABNORMAL UNIT

NO

YES DECREASE
#T - #6 #11 '
W SO {
STOP CONTINUE STOP | CONTINUE
OPERATION | | OPERATION OPERATION | |OPERATION
OF ALL: - OF OTHER - OF ALL "~ - OF:OTHER '
UNITS UNITS "~ |UNITS UNITS
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- 16.-. ' -17- C ai s 1. A
mul.ti ple-type air conditioner in which a plurality of indoor units each
havi ng a heat exchanger, air blow ng fan, and el ectroni c expansi on val ve
are connected to one outdoor unit, and there are provided i.h each of said
I ndoor units a drain pan which receives and di scharges drain generated in
t he heat exchanger and a water |evel detection switch which generates an
abnormal ity signal when the watgn | evel g the drain pan reaches a

predeterm ned | evel, conprising= a-tenperature sensor provided on the
heat exchanger; | .
- P ©
e 4
q-
= —

1

F1G. 4




abnormal i ty stop means which deternines whether or not the water |evel
detection switch generates an abnormality signal, and.-if abnormality
oecurs in either one of said indoor units, stops the air blow-ng fan of the
i ndoor unit in which abnormality occurs, and fully closes its electronic
expansi on val ves and operability determ nati on nmeans which receives
i nformati on about the occurrence of drain water overflow abnormality signal
fromsaid abnormality stop nmeans, determ nes whether or not the detection
tenperature of the tenperature sensor of said indoor unit in which

abnormal ity occurs increases when abnornmality occurs together, judges the
operation state of the conpressor of said outdoor unit and, if the
conpressor is in operation and if the detection tenperature increases,
continues the operation of the other normal indoor units and, if the
conpressor is in operation and if the detection tenperature does not

i ncrease, stops the operation of aIE:t 00r pldNi t's. 2. A
mul ti pl e-type air conditioner acc dltg claiym 1, -wherein to said

operability determ nation neans i's . added restart det erm nati on means
whi ch det er m nes whet her or not the detection tenperature
of said tenperature sensor of the i ndoor unit in which abnormality
occurs when a conpressor, whi ch has been stopped by the occurrence of
abnormality, is restarted, —anrd—if this tenperature does not decrease,

5 continues the operation of otﬁ;q' ﬁpp units and, if this
t enperature decreases, stops t operation gf all the indoor

DOES DRAIN
ABNORMAL [Ty (')VCCUR

IN ANY INDO
UNlT ? OR

STOP OPERAT
OF ALL UNITSION




uni ts.

© 9905331-8
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Claims

1. A multiple-type air conditioner in which a plurality of
indoor units each having a heat exchanger, air blowing fan, and
electfonic expahsion valve are connected to one outdoor unit, and
there are provided in each of said indoor units a drain pan which
receives and discharges drain generated in the heat exchanger
and a water level detection switch which generates an abnormality
signal when the water 1level in the drain pan reaches a

predetermined level, comprising:

a temperature sensor provided on the heat exchanger;

abnormality stop means which determines whether or not the
water level detection switch generates an abnormality signal, and.
if abnormality occurs in either one of said indoor units, stops
the air blowing fan of the indoor unit in which abnormality -
occufs, and fully'closes its electronic expansion valves and

operability determination means which receives information
about the occurrence of drain water overflow abnormality signal
from said abnormality stop means, determines whether or not the
detection temperature of the temperature sensor of said indoor
unit in which abnormality occurs increases when abnormality occurs
together, judges the operation state of the compressor of said
outdoor unit and, if the compressor is in operation and if the
detection temperature increases, continues the operation of fhe
other normal indoor units and, if the compressof is in operation
and if the detection temperature does not increase, stops the

operation of all the indoor units.

2. A multiple-type air conditioner according to claim 1,
wherein to said operability determination means is added

restart determination means which determines whether or not

REPLACEMENT SHEET

20 APR 1999




