TI T_I,E’ OF. THE | NVENTI ON MULTI PLE- TYPE Al R CONDI TI ONER ‘7&’00‘9 ?3'€
FIELD OF THE | NVENTI ON AND RELATED ART STATEMENT 5 The presdﬁ&%g
invention relates to a nmultiple-type air conditioner in which a

plurality of indoor units are : connected to one refrigerant system

FIG 2 shows an exanple of a conventional nultiple-type air

conditioner. 10 In FIG 2, reference nunerals la and | b denote

out door units, and 2a, 2b, and 2c denote indoor units.

The outdoor unit la and the indoor unit 2a are connected to each

other via a refrigerant liquid pipe 9a and _ a refrigerant gas pipe 6a.

15 The gas refrigerant discharged™froma fixed-vol une type

conpr essor o i TRIWENTE N the outdoor unit la and rotates at
a const ant .15 cornuernsea and |iquefied in an out door heat

exchanger 5a by h | R 0 Eﬁ%ﬂ@ air supplied by an
out door fan 15a. ﬁ@%T%ﬁEE . E%%I? FP&EFg&re R}gé{;nt I s adi abatically

expanded by bei ng contracted by a flow“ate controlling capillary
t ube 10a, and then goes into the indoor unit 2a through the
refrigerant pirpgil SrpURE INVENTION AV e@ate. ART. SATEMENT |1 qui d
refrigerant 1s evaporated and gasitied I n an 1 ndoor

5 The present invention relates to a multiple-type air

conditioner in which a plurality of indoor units are
connected to one fefrigérant system.

FIG. 2 shows an example of a conventional multiple-type
air conditioner.

10 In FIG. 2, reference numerals la and lb denote outdoor
units, and 2a, 2b, and 2c¢ denote indoor units.

The outdoor unit la and the indoor unit 2a are’
connected to each other via a refrigerant liquid pipé 9a and
a refrigeraht gas pipe 6a.

15 - The gas refrigerant discharged from a fixed-volume type
‘compressor Sa, ﬁhich is mounted in the outdoor unit la and
rotates at a constant speed, is condensed and liquefied in an
outdoor heat-exchanger 5a by heat dissipation to the outside
air-supplied by an outdoor fan 15a.

20 . This liquid refrigerant is adiabatically expanded by
being contracted by a flow rate controlling capillary tube
10a, and then'goes into the indoor unit 2a through the
refrigerant liquid pipe 9a. In the indoor unit 2a, the
liquid refrigerant is evaporated and gasified in an indoor

 25 heat exchanger 1l2a by cooling the indoor air supplied by an



25 'heat exchanger 12a by cooling the indoor air supplied by an

-2 - I ndoor fan 1l4a. This gas refrigerant returns to the
outdoor unit la t hrough the refrigerant gas pipe 6a, and is sucked
into the fi xed-vol une type conpressor 3a through an accunul at or 8a.

5 Part of the liquid refrigerant flow ng out of the flow

rate controlling capillary tube 10a is sprayed into the conpressor 3a
through a liquid injection capillary tube 4a to prevent the
tenperature of the conpressor 3a fromrising abnormal ly. 10

The two indoor units 2b and 2c are connected in parallel to the
outdoor unit Ib via refrigerant liquid 5i% 9b and 9c and
refrigerant , gas pipes and 6c¢c, respectively. The gas
refrigerantlgggeﬁagaﬂd???0n1a fi xed- vol une type conpresso? 3b, which

ontonees and | TorBEkIgaE HeksbRrARY clturaCOkB) BReObuRabBRSLALE FBORC: 10

condensed and ||qE 00r "heat "exchanger eat
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the liquefi s of I's adi abatically expanded
by bfﬁﬂ&aﬁ%&ﬁﬁ\et %gﬁgy cémb&%wsbéi 8aC Wrbgh! Ba ﬁé@’ulnhié’toi'ubﬁs 20
10b and 10c i1 nstall e refrigerant |liquid pipes 9b and 9c

5 Part of the liquid refrigerant flowing out of the flow

rate contrblling capillary tube 10a is sprayed into the
compressor 3a through a liquid injection capillary tube 4a to
prevent the temperature of the compressor 3a from rising
abnormally.

10 The two indoor unité 2b and 2c are connected in
parallel to the outdoor unit 1lb via refrigerant liquid pipes_
g9b and 9c and refrigerant gas pipes 6b and 6c, respectively.

The gas refrigerant discharged from a fixed-volume type
compressor 3b, which is mounted in fhe outdoor unit 1b and

15 rotates at a constant speed, is condensed and‘liquefied in an
outdoor heat exchanger 5b by'heaf dissipationlto the outside
air supplied by an outdoor fan 15b. Then, tﬁe liquefied
refrigerant branches off and is adiabatically expanded by
being contracted by a flow rate controlling capillary tubes

20 _10b'and 10c installed in the rgfrigerant liquid pipes 9b and
Sc.

This refrigerant goes into the indoor units 2b and 2c
through solenoid valﬁesl13b and 13c, respectively. In the
indoor unit 2b, 2c¢, the refrigerant is evaporated and

25 gasified in an indoor heat exchanger 12b, 12c by cooling the



This refrigerant goes into the indoor units 2b and 2c t hr ough

sol enoi d val ves 13b and 13c, respectively. In the I ndoor unit 2b,
2c, the refrigerant is evaporated and 25 gasified in an indoor heat
exchanger 12b, 12c by cooling the

- 3 - I ndoor air supplied by an indoor fan 14b, 1l4c. The
~gas refrigerant returns to the outdoor unit Ib t hrough the
refrigerant gas pipe 6b, 6¢c, and is sucked into - t he conpressor 3b
t hrough an accunul ator 8b. 5 When either one of the indoor units
2b and 2c, for exanpl e, the indoor gnit 2b is operated, and the other
i ndoor unit 2c is stopped, the solenoid valve 13b is opened and the
sol enol d vaj doddCats EhPpPlea’byOandingbueeaanids) | 146. sol enoi d
valve 7b is opened. 1 Thus, part of the gas refrigerant

di scharged from t@Re gas r&eFRHBTaAL BEthrR¥StdOthéeoabdbopnunitelbf the

conpressor 3b through a capillary tube 11b, sol enoid valve 7b, and
check tl‘{f&\igh 16ke i\éﬂrlﬁérhﬁﬂﬂibahnﬁiﬂé%b ef 6t geandt i ssuokedi tdtoo

the indoor unit 2b through the outdoor heat exchanger 5b, 15 flowrate
control | i nger@pEbhprEstobe3bbrhsoughoad wetweul8bor 8b.  and refrigerant
l'iquid pipe 9b. - In such a conventional nultiple-type air

condi t goner, Wheai edthelrconapioif] &hg inBeerivnitsoBb and 20e¢ &PF used to

control the flowrate of refrigerant supplied to the indoor
example, the indoor unit 2b is operated, and the other indoor

unit 2c is stopped, the solenoid valve 13b is opened and fhe
solenoid valve 13c is closed. Also, a volume controlling
solenoid valve 7b is opened.

10 Thus, part:of the gas refrigerant discharged from the
compressor 3b flows to the suction side of the compressof 3b
through a capillary tube 11b, solenoid valve 7b, and check
valve 16b, and tbe remaining gas refrigerant is supplied to
the indoor unit 2b through the outdoor heat exchanger 5b,

15 flow rate contrdlling capillary tube 1b, solenoid wvalve 13b,
and refrigerant liquid pipe 9b.

In such a conventional multiple-type air conditioner,
since the capillary tubes 10a, 10b, and 10c are used to
control the flow rate of refrigerant supplied to the indoor

20 units 2a, 2b, and Zc; the range of flow rate control is
Nnarrow.. Therefbre, the outdoor unit la has one-to-one
correspondence fo.the indoor unit 2a, or the outdoor unit 1lb
corresponding to the two indoor units 2b and 2c is provided
with the volume controlling solenoid valve 7b, capillary tube

25 11b, and check valve 16b in order to control the volume of



20 .wunits 2a, 2b, and 2c, the range of flowrate control is nar r ow.

Therefore, the outdoor unit | a has one-to-one correspondence to the
i'ndoor unit 2a, or the outdoor unit |Ib corresponding to the two
i ndoor units 2b and 2c is provided with the volume controlling
sol enoid valve 7b, capillary tube 25 11b, and check valve 16b in order
to control the volunme of - -
4 - t he conpressor 3b, which poses a problem of conplicated
construction and increased cost. OBJECT AND SUMVARY OF THE
| NVENTI ON 5 The present invention was made to sol ve the above
problem and accordingly an object thereod +s to provide a
mul ti pl e-type air conditioner which can easily control the flowrate
of refrigereid comptéssor Bh) whikciyrposes dypoebhem of comphic¢ateq tubes
even when only one indoor unit is operated. 10 Anot her obj ect of
t he presentcomsermction sand jmcreased cost. nultiple-type air conditioner
in which three or nore indoor units can be connected ih parallel to
one outdoor unit having a fixed-volune type conpressor, so that the
configuration of air condlt[oner can be sinmplified and the cost can
be 15 d e isgb ol S ARY BE ENYENLL9Ne above objects, the present
i nvention
5 The present invention was made to solve the above
problem, and accordingly an object thereof is to provide a
multiple~-type air conditioner which can easily control the
flow rate of refrigerant supplied to an indoor unit by using
capillary tubes even when only one indoor unit is operated.

10 Another object of the present invention is to provide a
multiple-type air conditioner in which three or more indoor
units can be connected in parallel to one outdoor unit having
a fixed—volume type compressor, so that the;configuration of
air conditioner can be simplifled and the cost can be

15 decreased.

~ To achieve the above objects, the preseht invention
provides a multiple-type air conditioner in which three or
more indoor units having an indoor heat exchanger each are
connected in parallel to one outdoor unit having a fixed-

20 volume type compressor and an outdoor heat exchanger via

refrigerant liquid pipes provided with a flow rate
controlling capillary tube and a solenoid valve each and
refrigerant gas pipes, characterized in that the refrigerant
liquid pipes are connected to each other via capillary tubes

25 at a position between the flow rate controlling capillary



provides a nmultiple-type air conditioner in which three or nor e

i mdoor units having an indoor heat exchanger each are connected in
parallel to one outdoor unit having a fixed- 20 vol ume type conpressor
and an out door heat exchanger via refrigerant |iquid pipes provided
with a flowrate controlling capillary tube and a sol enoid val ve
each and refrigerant gas pipes, characterized in that the
refrigerant | i quid pi pes are connected to each other via capillary
tubes 25 at a position between the flowrate controlling capillary

- 5 - tube and the sol enoi d val ve. Still another object
of the present inventionis to _ prﬁvﬁde a nultiple-type air
condi ti oner whi ch can nore control the flow rate of

refriger ant te®pRpddths §ﬂlFﬂﬂbgrvaéve‘un|t even when the nunber of _
oper ated i ndoor u?#%ill3n3@ge£n°8a38Ff°Fy§€ gggh%vgpbgﬁtﬁgghgspgbept, I n

t he present I nven UﬁE con antsmi1s

dded he
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t he present I nvent1 on;
5 unit even when the number of operated indoor units is small.
To achieve the above object, in the present invention,

an on-off type volume control mechanism is added to the

fixed-volume type compressor.

10 BRIEF DESCRIPTION OF THE DRAWINGS
FI1G. 1 is a schematic diagram.of a multiple-type air
conditioner in accordance with one embodiment of the present
invenfion; énd |
FIG. 2 is a schematic diagram of a conventional

15 multiple-type air conditioner.

DETAILED DESCRIPTION OF fREFERRED EMBODIMENTS
FIG. 1 shows a multipie—type air conditioner in

accordance with one embodiment of the present invention.
20 In FIG. 1, an outdoor unit 1 includes a fixed-volume

type compressor 3 rotating at a constant speed, an outdoor

heat exchanger 5, an outdoor fan 15, an accumulator 8, a

liquid injection capillary tube 4, a liquid injection

solenoid valve 14, a volume controlling solenoid valve 7, a

25 capillary tube 11, a check valve 16, and the like.



FIG- 2 is a schematic diagram of a conventional 15 mul tiple-type air

cendi ti oner. DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS

FIG 1 shows a nultiple-type air conditioner in accordance with one
enbodi ment of the present invention. 20 In FIG 1, an outdoor
unit 1 includes a fixed-volune type conpressor 3 rotating at a
const ant speed, an outdoor heat exchanger 5, an outdoor fan 15, an
accunul ator 8, a liquid injection capillary tube 4, aliquid

I njection sol enoi d valve 14, ‘a volune controlling sol enoid valve 7,
a 25 capillary tube 11, a check valve 16, and the |ike.

- 6 - Three indoor units 2a7 2b, and 2c are connected in

parallel to the outd it 1 vi fri '
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t he refrign¥ég%§é£gygg¥_lo tubes 9a and 9b are connected to each ot her
via-.a capilTar ube 10ab, the refrigerant liquid tubes 9b and 9c are

5 The refrigerant liquid tubes 9a, 9b, and 9c each are
provided with flow rate controlling capillary tubes 10a, 10b,
- and 10c and solenoid valves 13a,'13b, and 13c, respectively.
At a position between the capillary tube 10a, 10b, 10c and
the solenocid valve 13a, 13b, 13c, the refrigerant iiquid
© 10 tubes 9a and 9b are connected to each other via a capillary
tube 10ab, the refrigerant liquid tubes 9b and 9c are
cdnnected to each other via a capillary tube 10bc, and the.
refrigerant liquid tubes 9a and 9c are connected to each
other via a capillary tube 10ac.

15 . When all indoor units 2a, 2b, and 2c are operated, the-
gas refrigerant discharged from the compressor 3 is condensed
and liquefied in an outdoor heat exchanger 5 by heat
dissipation to the outside air supplied by an outdoor fan 15.

This liquid refrigerant flows dividedly in the

20 refrigerant liquid pipes 9a, 9b, and 9c, and is adiabatically
expanded by being contracted by the flow rate controlling
capillary tubes 10a, 10b, and 10c and then goes into the
indeor units 2a, 2b, and 2c through the solenoid wvalves 13a,
13b, and 13c, respectively. In the indoor unit 2a, 2b, 2c,

25 the liquid refrigerant is evaporated and gasified in an



connected to each other via a capillary tube 10bc, and the

refrigerant liquid tubes 9a and 9c are connected to each "other via a
capillary tube 10ac. 15 When all indoor units 2a, 2b, and 2c are
operated, the gas refrigerant discharged fromthe conpressor 31is
condensed and liquefied in an outdoor heat exchanger 5 by heat

di ssi pation to the outside air supplied by an outdoor fan 15.
This liquid refrigerant flows dividedly in the 20 refrigerant liquid

pi pes 9a, 9b, and 9c, and is adiabatically expanded by being
contracted by the flowrate controlling capillary tubes 10a, 10b,
and 10c and then goes into the i midor-units 2a, 2b, and 2c through

t he sol enoi d val ves 13a, 13b, and 13c, respectivel In the indoor
unit 2a, 2bingoor heat exchangewy 12&. ilfhak2 %\%j&%dﬁ RARQT i&IF i n
an 7 |ndoor heat

exchanger 18VPPL#RA by 3R jt,‘mq’hgfet"hé'%andc}(ﬁb'allr‘lc' supplied by an
i ndoor fan 14a, 1

out door unit 1 LS R FREF AT AT 1 PR ot Y T
e 1 om0 0 e .
(2 o 2o ol SRS i 015 Sl O el .
When any one of the indoor units 2a, 2b, and 2c¢, for
example, the indoor unit 2b is operated and other indoor
units 2a and 2c are stopped, the solenoid valve 13b is
opened, and the solenoid valves 13a and 13c are closed.

10 In this case, although the liquid refrigerant flowing
out of the outdoor heat exchanger 5 flows dividedly in the
refrigerant;liqﬁid pipes 9a, 9b, and 9c¢ and passés_through
the flow rate controlling capillary tubes 10a, 10b, and 10c,
the liqgid refrigerant passing through the'capillary tube 10a

15 flows into the refrigerant liquid pipe éb through the
capillary tube 10ab, and the liquid refrigerant passing
through the capillaryltube 10c flows into the refrigerant
liquid tube 9b through the capillary tube 10bc. In the
refrigerant liquid tube 9b, these liquid refrigerants join

20 the liquid reffigerant passing through the capillary tube 10b
and flows into the indoor heat exchanger 12b in the indoor
unit Zb.

On the other hand, when only the indoor unit 2a is
operated, the refrigerant passing successively through the

25 capillary tubes 10b and 10ab and the refrigerant passing



opened, and the solenoid valves 13a and 13c are closed. 10 I n

this case, although the liquid refrigerant flow ng out of the outdoor
heat exchanger 5 flows dividedly in the refrigerant |iquid pipes 9a,
9b, and 9c and passes through the flowrate controlling capillary
tubes 10a, 10b, and 10c, the liquid refrigerant passing through the
capillary tube 10a 15 flows into the refrigerant |iquid pipe 9b through
t he capillary tube 10ab, and the liquid refrigerant passing

t hrough the capillary tube 10c flows into the refrigerant l'iquid
tube 9b through the capillary tube 10bc_ kn_t he refrigerant liquid
tube 9b, these liquid refrigerants join 0 the liquid refrigerant

passing thrgﬁgeiggsvg khésg hUQﬁelegpillary %BQeE|QW% hﬂholbae ienggor

heat exchanger he I n t he ot her -

hand, when opty ihHe f&@?@beﬁﬁh% iiggid pipe gapeﬁﬁbﬁé thi 56&h‘§ﬁéant
passi ng successively throtgh t capi | ary tubes 10b and | Oab and

t he refrlgeféffl@é%ﬁhﬂQpﬁSSlnF through the capillary tube 10a. - 8 -
successively through the capillary tubes 10c and 1l0ac flow into the

refrigerant |iquighghpenig, theeiadooey undith 2chés operated,i gar ahenpgwsi ng
t hrough the capillary tube 10a. When only the indoor unit 2c is
oper at 6d, oébfwbhe imdoor undtst Ra,i 28qomndni2cs aZe, operaied,2¢char e oper at ed,
t he refrigerant passes through the capillary pipes in the sane
refrigerant passes through the capillary pipes in the same
manner.
In the case where some of the indoor units 2a, 2b, and
2c are operated, if the flow rate cbntrolling solenoid valve

10 7 is opened, part of the gas refrigerant discharged from the
compressor 3 flows to the suction side of the compressor 3 by

' passing successively through the capillarj tube 11, flow rate
-controlling solenoid valve 7, and check valve 16, so that the
volume of the compressor 3 is decreased;

15 Also, if the liquid injection solenoid valve 14 is
opened when the temperature of the compressor 3 rises, part
of the liquid refrigerant flowing out of the outdoor heat
exchanger 5 is sprayed to the compressor 3 by passing
successively through the liquid'injectionlcapillafy tube 4

20 and solenoid valve 14, thefeby preventing the temperature of
the compressor 3 from rising abnormally.

One embodiment of the présent invention described above
is summarized as follows:

In the multiple-type air conditioner in which three or

25 more indoor units 2a, 2b, and 2c having the indoor heat
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manner .’ In the case where sonme of the indoor units 2a, 2b, and
2¢ are operated, if the flowrate controlling solenoid valve 10 71s

opened, part of the gas refrigerant discharged fromthe conpressor 3
flows to the suction side of the conpressor 3 by passi ng successively
through the capillary tube 11, flowrate controlling solenoid val ve
7, and check valve 16, so that the vol ume of the conpressor 3 is
decreased. 15 Also, if the liquid injection solenoid valve 14 is
opened when the tenperature of the conpressor 3 rises, part _ of the
liquid refrigerant flow ng out of the outgoor heat exchanger 5 is

sprayed to the conpressor 3 by paSS|ng ~ successively through the

Tauld 0l ection capl Lbary bube s, 2oy 300csghenstd ¥l Kerldchnebebte

prevent i ng $FER essor 3

abnor mal l'y. outdogr unit ggégsggﬁﬁo%ggngQOEBEepﬁﬁﬁéP%o?&%@%%b?nSdQﬁEr'bEd

above SUNTAT | e nul'tiple-type

ai r condi tigoesoLH ﬂ@h%hekghﬁﬁggi 52%ia @H&erEEQQBErHﬁEtil&ﬁudZBipéngag 9

havi ng the I ndoor

- eXCdgnaghq 188 pEeRidedC w&%ﬁh the ¢eBReched anl&%bi'l':.ﬁb tapiary
out door unit havi ng the fi xed-vol une type conpressor 3 and out door

heat exchangghe518h2 b8, abd aedarhe s8uedoRP9alfa. 13a, 13b, 13c each

and the refrigerant gas pipes 6a, 6b, and 6¢c, respectively,
the refrigerant liquid pipes 9a, 9b, and 9c are connected to
each other via thé capillary tubes 10ab, 10ac, and 10bc at a
position between the flow rate controlling capillary tube

10 10a, 10b, 10c and the solenoid valve 13a, 13b, 13c, by which
the flow rate of refrigerant supplied to the indoor unit is
easily controlled by the-capillary tubes 10ab, 1l0ac, and 10bc.
even when the number of operated units of the indoor units
2a, 2b, and 2c is small.

15 In the preéent invéntion, since the refrigerant liquid
tubes are connected to each other via the capillary tube at a
position between the flow rate controlling capillary tube apd
the solenoid valve, the flow rate of refrigerant supplied to
the indoor unit can be controlled easily by the capillary

20 tube even when only one indoor unit is operated.

Therefore, since three or more indoor units can be
connected in parallel to one outdoor unit having the fixed-
volume type compressor, the configuration of.air conditioner
can be simplified and the cost can be decreased.

25 Also, by adding an on-off type volume control mechanism



A
9b, and 9c provided with the flowrate controlling capillary 5 tube 10a,
10b, 10c and the sol enoid valve 13a, 13b, 13c each and the
refrigerant gas pipes 6a, 6b, and 6c, respectively, the refrigerant
liquid pipes 9a, 9b, and 9c are connected to each other via the
capillary tubes 10ab, 10ac, and 10bc at a position between the flow
rate controlling capillary tube 10 10a, 10b, 10c and the sol enoid val ve
13a, 13b, 13c, by which the flowrate of refrigerant supplied to the
i ndoor unit is easily controlled by the capillary tubes 10ab, 10ac,
and 10bc even when the nunber of oquated units of the indoor units
2a, 2b, and 2c is small. 15 e present invention, since the

Capt | Pary et ‘Gompressbf CEnd £1G3THEE %eﬁﬁte?#%m&%?%%r%“kﬁl%?.ﬁngo |
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supplied to o0r "uni't can be con

capillary  gQupetube 8YERa¥aa"1 A8bYr i1 EEURE! shigh i . | S oper at ed.

Therefore, since three or nore 1 ndoor units can connected in
parallel to one outdoor unit having the fixed- vol une type
conpressor, the configuration of air conditioner can be sinplified
and the cost can be decreased. 25 Al so, by addlng an on-off type

vol une control mechani sm - 10 -
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to the conpressor, the flow rate of ref -
urit can be controlled nore easily eve ]“ﬂﬂr“m“mm“m (ng REEEA 3 BEEN

units is small.

CLAI M5 (1) A nultlple-type air condrtroner i n which three or nore
indoor units are connected to one refrigerant system each indoor unit
having an indoor heat exchanger connected in parallel to an. outdoor
unit, the outdoor unit having a fixed-volunme type conpressor and an

out door heat exchanger via a refrigerant liquid pipe provided with a flow
rate controlling capillary t ube g a sol enoid val ve each and a
refrigerant gas pipe, characterized in Th 1 %ne refrigerant liquid pipe 1is
connected t or nore of the remaining refrigerant |iquid pipes through
a pIuraIity&8h£@§pillary tubes, respectively. (2) Anultiple-type air

condi ti oner accor g ot gl AT o AGEEICLRN c10 3 YBE P i Y O

mechani sm is 0 sal Vol umne ype conpressor.
more indoor units having an indoor heat exchanger each are

connected in parallel to one outdoor unit having a fixed-

5 volume type compressor and an outdoor heat exchanger via
refrigerant liquid pipes provided with a flow rate
controlling capillary tube and a solenoid valve each and
refrigerant gas pipes, charécterized in that said refrigerant
liquid pipes ‘are connected fo each other via capillary tubes

10 at a position between said flow rate controlling capillary
tube and said solenoid valve.
(2) A multiple-type air conditioner according to claim
(1), wherein an on-off type voiume'control mechanism is added

to said fixed-volume type compressor.
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