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1 Pos 1'ilud .n hi i.,ysl;in O Patent Ofice
on. ~., it AL MANAGEMENT SYSTEM FOR MULTI P
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relates to an oil managenent system for di '5
condi tioning system consisting of a plurality of
out door and indoor units. 10 DESCRI PTI ON OF THE
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be carried out of the conpressor into the
refrigerating systemby the refrigerant 15 when the
RESH eMTHE BENEORg, the level of oil in the
conpressor wll decrease with tine. This will over
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n oil level wll have an
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Presently, in a single conpressor for a single outdoor
%CIR@”I QEIBA Sppave been used to retain

%&MMomressor and to return
the sane to the conpressor. But when there are
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there are nultiple outdoor units in a refrigeration
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is sane as its suction pressure. 30 The oil sunps of

aII t he conpressors are connected to each other with

Qﬁﬂl ta 536? %?E ’SIHEIQ I dg@ tuﬂi? %’Sg C S'Ergez)atators have

t ere are mJ
bﬁqliéls?defﬁ rr¢t§e tfmoilldwc@p@ﬁ &ompthy coemmsq@r end to ksurnghelsorje to the

cSRRESEELRE: Wifbn TAPARE HRIDR BRbressors in a refrigeration cycle or where

there are multiple outdoor units in a refrigeration cycle, the oil levels may differ from

—

one compressor to another with some compressors operating with below optimum levels

of oil.

One approach for resolving a multiple compressor system was to use low-pressure
type compressors, The pressure in the compressor shell is sarhe as its suction pressure,
The oil sumps of all the compressors are connected to each other with balancing pipes.
However, this methed becomes complicated when there are multiple outdoor units in
the refrigeration cycle. For example, the method described in Japanese patent
Published patent application 2001-201200 connects the shells of the compressors with
oil balancing pipes cormected to the outdoor units. [A 4-way valve of at least one of the
outdoor units is set to a heating mode while others are set to a cooling mode, runs the
outdoor unit in heating mode and stops the other outdoor units.] Therefore, the

discharged gas from the compressor of the outdoor unit in heating mode is directed into
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Publ i shed patent application 2001-201200 connects the
shells of the conpressors with oil bal ancing pipes
connected to the outdoor upits. [A 4-way valve of at

| east one of the 35 outdoor units is set to a heating
node while others are set to a cooling node, runs the
outdoor unit in heating node and stops the other
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tdo I t is in a cooling node and purge oi
ﬁafmn%¢F cé@rﬁﬁgof the conpressor of the outdoor unit

that is in a heating node through a oil bal ancing pipe
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domatessory)that mlmlm@rl baltarlrpengmccag rmplsté@svﬁlosv—nrwawe alpﬂiltxpet hi s
oi | bal anci ng process nust be of | ow pressure shel
type. SUWMARY OF THE | NVENTI ON 15 The present
invention relates to_an air-conditioning systemthat

YOBTH N out door units (1), nultiple

i ndoor units, liquid connectlng pi peline (20), gas
connecting  pipeline (21 a. ojl-bal ancin i peline
T presgpi dregRtion wlafesite ag )?gt"%‘?ﬂ“fo(‘i““@osﬁit?%l %68‘@%& %"ngluplc
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conpressors 4-way valve out
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bﬁawg*&lanelsg pivgne. (@ 5 ! alect('afystt%to Gogtrol solenoid
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separator (4) through a solenoid valve (6), an oil-return pipe (18) that connects the oil-
accumulator (7) and a suction pipe of the each compressor (2) through metering device
(17), a pipe (14) that connects the oil-accumulator (7) and a port (13) at outlet of
outdoor unit through a solenoid valve (12) and a pipe (16) that connects the oil-
accurnulator (7) and a low pressure pipe through a solenoid valve (15), and a control
system of these solenoid valves. The liquid connecting pipeline (20) and the gas
connecting pipeline (21) are shared among the multiple outdoor units and plural indoor
units and the oil-balancing pipeline (22) is connected to every port (13). By controlling
the solenoid valves, oil can be transferred among the outdoor units. When oil is to be
transferred from an outdoor unit (1a) to another outdoor unit (1b), solenoid valves (6a)
and (12a) are opened and (15a) is closed in outdoor unit (1a) and solenoid valves (12b)

and (15b) are opened and (6b) is closed, Therefore, oil flows from the oil-accumulator
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accurmul ator (7) and a suction pipe of the each
conpressor (2) through netering device (17), a pipe
(14) that connects the oilzaccunulator (7) and a port
(13) at outlet of 25 outdoor unit through a sol enoid
valve (12) and a pipe (16) that connects the oil- (7)
and a | ow pressure pipe t hrough a sol enoi d val ve (15),
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ano accunu I'n ani outdoor unit
efweulatoy éspgipdisedcan al so provide a system for detecting
the oil level in the oil- accunul ator and transferring
the 0|I from an 0|I-accunulator containing nore oil to

(PN SIFAITHHDR & gb|l , and thus bal ancing the
0|I IeveI at all tines. The i nventi on can further

RReY] 2Q il PdiberAf ﬁk!:mblm@é &2 thil@le HEbohdMomas kys@kn according

ol | - bal ancing ~pi pe between its centre and the bottom
t%ﬁﬁpﬁ$%%ﬁWW@P“systen1to operate those solenoid valves
periodically and in sane duration. Therefore, the oi

Fi@VYed isla Br@ed ¥haH df-an 30 a@oilaldl at@ling & (BoptadehsiftentiBR EF
SCRI PTION OF THE DRAWNGS Figure 1 is a piping

FikiuBd B & ab | dleesbiicd bivRit Ofiaglanimaf ttheprhistossi dccartingi toi thaipagent
isxégticam according 15 to the present invention.

Figure 4 is a structural chart of an oil accumulator according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Figure 1 is a piping diagram illustrative of a multiple air conditioning system including
a preferred embodiment. In Figure 1, (1a) is an outdoor unit and includes two high-
pressure compressors (2a-1) and (2a-2). Check valves (3a-1) and (3a-2) are connected to
the discharge pipe of each compressor, The discharge pipes are joined and connected fo
an oil-separator (4a). The oil-separator (4a) is connected with a pipe that the main
refrigerant flows to a 4-way valve (5a) and a pipe that the separated oil flows to an oil-
accumulator (7a) through a solenoid valve (6a). The 4-way valve (5a) is connected

through a pipe to the outdoor heat-exchanger (8a), gas connecting valve (10a) that is




10

15

20

25

30

Figure 2 is a structural chart of an oil accunul ator
according to the present invention. Figure 3 is an
el ectronics circuit diagramof therm stors according
to the present 20 invention. Figure 4 is a structura
chart of an oil accumul ator according to the present

i nvention. 25 DETAILED DESCRI PTI ON OF THE PREFERRED

PSR psiF by ol gt B T hed RS o
the e)f@rdsgnlsl (ﬁgﬁltb}ljmgr(ﬁml) Tﬂeirbuﬁlo@t}feﬁ eXchatger (8R) irs 2138a somedteicor
Okbsid St 3255 ol fhalle o R 3RS e PR GE D Sy
z&@mméﬂ@ﬁﬂ@h@cmﬁﬁ@mﬂwmshamgehplnemeEmEEthwmwp(Eﬁbmmjs
jgilpl?d E(j) t%g 0 ~b9[eancg 1peh11ﬁ Zz%i sggpaa?o S v (?ga%, a pip€ ?l 6)

Separator
woreaed ted lwtplneswrp ipipe (t hathréuge anﬂienmdruafvm(gﬁr) amd tfd oils

SRRV AT (| Abodlefl PRSP byt BB RREE A
& (2ae) dhxdughadacteméBang, deTloe (14a-Npyr (VA )eO¢tBey um$s @onmdciad
AR ARSI GlRL WHHRRE iy SXCHE AR TRl (05

connec ned

charpéterg,bl.d. W&e 16<@4d) pigingllize (EQws presed tceevpryﬁe]u(dl cohrw):turtgoxalve
e €SS0

OGS BLPLAES L RIS AT gl

(e&wlfbd 0@ d The oilcormetting uialiec (ﬂﬁmebibl rh@c)vaa«# vem(e@aly tat Hatoiks

Hafﬁh&ﬁ% gé?mE b‘?)] lm%cﬂ%ﬁ'gqrécgl'rl]eg gﬁgﬁhé& tﬂ‘eeluf??ogﬂigmg B @Qaes.nd the gag
iRl t(2 ) grovainested rGwalleltveth thesnddof wiits i) te@phtt]hﬁé mclude the
e?fidg x)Qﬁ'd%{?i%é Q%)p%ng)elnd&ﬁ heataxol da'ﬂ{;é?ugﬁ‘ %09k edﬂ&J & YRleY&y

pI pe ’( connect e om1press re pipe
comprgysor B enddhe sarms bind nbeitis vizerare in théei)-acenulpino(7di |
returning pipes (18a-1) and (18a-2) connected to each

suction pipe of conpressor (2a-1) or (2a-2) through
Earcterma el conificdingiiensq af zeoling, solendid vaives f(12) an ddlnre elpsed s

4 Bleubie plgelatReblen SO Bk oshpasi' 9
discharged from compressor (2) with some oil and flows into the oil-separator (4)
through the connected. discharge pipe. At the oil-separator, (4) the refrigerant and oil are
separated and the refrigerant flows into the 4-way valve (5) and oil flows into the oil-
accumulator (7) through the solenoid valve (6). In this time all oil cannot be separated
from refrigerant at the oil-separator (4) and some oil flows out to refrigerating cycle
with refrigerant. Refrigerant flows from the 4-way valve (5) to the outdoor heat-
exchanger (8), changes form from gas to liquid at the outdoor heat-exchanger (8), flow
to the liquid piping line (20) through liguid connecting valve (9), join with refrigerant
that come alike from other outdoor unit and flows to the indoor units (32). In the indoor
unit {32), refrigerant flows to the expansion device (30), decompress at the expansion
device (30), enter the indoor heat-exchanger (31) and changes form to gas at the indoor
heat-exchanger (31). At this time air of indoor is cooled. Refrigerant in gas form flows

to the gas piping line (21), is distributed and comes back to each outdoor unit (1a,1b,1c)
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10 character a,b,c. The liquid piping line (20) is
connected to every liquid connecting valve (9a,9b,9c)

“and the gas piping line (%;) is connected with every

gas connecting valve (10a, 10b, 10c). The
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Refrigerant entering the 4-way valve (5) flows to the
lowpressure pipe (11) and distributes to each
suction pipe of the conpregsor (2). The gas
refrigerant joins with oil  that cones fromthe

oi | -accurmul ator (7) through oil returning pipe (18)
and is inhaled 5 by the conpressor (2) At this tine
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1!gu|ré C;SC léjmrr% egttro%gcs%rglll% lhagram m(lludmg these thermistors (40) and (41),
where these thermistors (40} and (41) and two basic resisters form a bridged circuit and
both intermediate voltage can be compared to output the result. In this circuit the same
current flows through the thermistor {40) and (41), so if heat- radiation of the
thermistors (40) and (41) is different, temperature of the thermistors (40) and (41)
become different. This difference of temperature leads to a difference of resistance of
the thermistors (40) and (41) and intermediate voltage is changed. As the thermistor
(41) is near the bottom, it a]wéys submerged in oil. When the oil level is enough to dip

in the thermistor (40), both thermistors (40 and 41) will have the same heat-radiation
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30 6 The equalising of oil levels can be done by
controlling solenoid val ves according to the table
‘bel ow. outdoorunft la lle to !Valve 6a 12a 15a 6b 12b
15b 6¢ 12c 15c¢ nonal opent bn Open Cbse Cbse Open Cbse
Cbse Open Close Close Gl. nun l1a to 1b (1) Open Open
Cbse Cbse Open Open Open Cbse O ose balance inzn | bao

| c. R open, Chse Cbse Open en. Chse e n en
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teeigataled Thisofill Witséduediyllfd thh dbcrfEeaTeHistancd. TR intermediate

C ressor. or | ow pressure type coppressor, would b
BHee ok Mermigor (] #%4 %) peomes g oy B iisrmpdiats polseg of the
Hasiefesistosd enbodi ment of the present invention, where
a ceiling of the oil-accunulator (7) has a port of the
pi pe that is connected the oil- separator (4) through

Ehesliffeerioe df thalimemelijitc amtbemipo bétwed thd eheyphigters (aid Yhetmsigo

s e BHEPRARTR BRL ik ok uP ol Y57 sHmb (g

spiamdrge ik (éonistee tan rinthe gilplepd ds pddB-td exanel tHelBerdjistérotoggas
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HAEG N B Bk R PR S 0T B SRR i oyftoqtficgha
ipeich ol to thheudbgem(ttdat it poogoilthy chidsing clen@dinbidgraival control

Is joined with oil-bal ancing pipeline (22).
~accunul ator (7), a thermstor (40) is set

13). that
bRl

at the oiI_IgveI in thﬁ vertical position, that is
U R R e B L

atieverby themse (f4Gaiand swith) are connected to outside

Figure 4 is a structural chart of one preferred embodiment of the present invention,
where a ceiling of the oil-accumulator (7) has a port of the pipe that is connected the oil-
separator (4) through a solenoid valve (6) and a port of the pipe (16) connected to a low
pressure pipe (11) through a solenoid valve (15), the bottom of the oil-accumulator (7)
has two ports of oil returning pipes (18-1) and (18-2) connected to each suction pipe of
compressor (2-1) or (2-2) through each meteﬁng device (17-1) or (17-2). A port of the
pipe (14) is connected to connecting valve (13) that is joined with oil-balancing pipeline
(22) is set on a wall in between midway and botiom in height. And the above solenoid
valve control (1),(2),(3) takes place periodically and for a same duration. When the oil
level is high encugh to immerse the port of the pipe (14), oil flows out and when oil
level is poor to expose the port of the pipe (14) to gas refrigerant, gas flows out instead
of oil. Since the operation of the solenoid occurs periodically and lasts for the same
duration each time, the level of oil in every oil-accumulator can be maintained at the
port height of the pipe. Due to the constant equalisation of the oil level in this method,

the detection of 0il level is not necessary.
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%ne different, This difference of tenperature

Ieads to a difference of resistance of the

therm stors (40) and (41) and internediate voltage is

aﬁ'aﬁg%m og v u&ﬁ?@alurh@tg'nf ltep and é}{%‘ll& f(%rrs]eeorz]irea? 1{ H‘{egeﬁanttag‘lg
afi 98! ‘d&t&l Bﬁtog h%v&%o aﬂryjlxéra ?%f I’iJ?e ' 0 tlgtgs/ gmc% t%ngrg‘é%%g 90tr equalising the

thern1s ors

ﬁ%ﬁ)ﬁa’gl ?biht zﬁle%utd 0%%{9%%%&53 thfat the internedi ate

age o ermstors is alnost the sane

lJehlﬁe tf&@é?ﬁétf%‘jgeché’ fby 39 ?afﬁ%ar&u'? ’ ﬁ%sci fdobf ﬁéat% E%%%&

en OI oor to ex erms

KRB A g e OSLSRAGP B B
dﬁmﬁggtgﬂcbfﬂge}aﬁ@tg dofh Féssgggcr ease in resistance. The

Inte rate 5 volta therm stors (40 and 41)
becones higher than the internedi ate voltage of the
basi c resistors. The difference of the internediate

ot eAPefi FhiHhSnlRl WRRR ishfﬁalﬁlgc? ISP Swﬁé} n e A S Ghe oil

resistors can bé used to determne t [ evel of oil

whabdad: it B&neirdd tbQNeeéo%rﬁﬁass%i‘éfff)ﬂ &be@ﬂﬁ & disglgr%%%%&,@ant

the therm stor or iIf e ol level |s poor to expose

t NRond !ﬂ@e&ﬁﬁéég&s %cﬁ%’m&%ﬂ'aﬁ@feﬁ%ranﬁnd by utilising
this result oil, is able to be sent fromthe outdoor
unit that |s rich oil to the outdoor unit that is
poor oil by choosing the sol enoid valve control above

3MefY biPRAGthgement system as claimed in claim 1, wherein said valve means is a 4-

way valve,

4. An oil management system as claimed in claim 1, wherein the outlet of the oil

separator is connected to oil accumulator by valve means.

5. An oil management as system claimed in claim 1 wherein the second outlet of the

oil separator is connected to 4-way valve by piping means.
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15

20

15 In this exanple, oil detection is done by using
therm stor. The sane result can be achieved by the
‘use of a float and switch. ,Figure 4 is a structura
chart of one preferred enbodi nent of the present
invention, where a ceiling of the oil-accunmul ator (7)
has a port of the pipe that is connected the oil- 20

4 h h 6 d
e e R G R R P
t he bott f th
oi%ggggﬁﬁﬂsp¥?$%???:%hggwg&ﬂaﬁg#?g o? o?r]?eturﬁing

pi pes (18-1) and (18-2) connected to each suction pipe
of conpressor (2-1) or (2 2) through each netering

EobhaBelh iRl ovBr R ey ot Wi PuRfah oo,
D ot BELR ACR AR RE! S8R Fbibe iR nifiaf sifflekied b e

V\EGH m away an

soéaan o 81 {0 And il akes el ace

perlo a sane When t he oi
| evel |s hlgh enough to imerse the port of the pipe
(14), oil flows out and when oil level is poor to

f
ERRRFhln, B, Skl Bt PO L1 S50 oy

t htﬁeﬁgsgﬁy o flc B8 atthimu Ry bidh %%kﬂs)’apﬁaﬁ‘lg Jex%?&l} %18511 5e oil

sane duration each tine, I'nevery
oi ] 4 . e mei ntained at the port helght
ofc%lﬁ19Lﬁ &H£ﬁ£gugﬁ@gﬂthg constant equalisation of the
oi | IeveI in this method, the detection of oil Ievel
Is not necessary. 8 d aims 1. An oil management
QSyﬁ{e%mséﬁfatdpd Elhiﬂlle@m ﬂ@q @nﬁ}ﬁ{r n fh@ vévd rﬁéaﬁé ﬁ%rsat‘:ﬁ&q@valve
system “conpri sing ah ol separator avin
plurality of |nIets and outlets for separating

refrigerant and oil; an oil accunul ator having a :
18] AY @ppakabusOfor il ﬁ&%gerﬁ’éﬁ |s§stt<§n AN 1abehRr 1 Shid §, $Rbrein the
equal 1sing the 1level of oIl in each of the outdoor

UNhdrmERAP I8 S UYomprid}Cresistors, which formed a bridge circuit to measure
the heat-radiation between the thermistors are connected to the electronics circuit

through a terminal.
11, The thermistors as claimed in claim [0, wherein the heat-radiation is relied on
changes between intermediate voltage of the thermistors and resistors, which caused

by the oil level in the oil accumulator.

12. The thermistors as claimed in claim 11, wherein the terminal is a glass terminal.
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a valve neans for regulating the flow of refrigerant
to the outdoor heat-exchanger, receiving refrigerant
fromthe indoor heat-exchanger and oil accunul ator and
10 distributing the refrigerant to conpressors. 2. An
oi | managenent systemas clainmed in claim1, wherein
the inlet of the oil separator is connected to the

G rs for receiving the discharge of refrigerant
#ﬁ%ﬁéﬁ%@Pconpressors whi ch contains oil and
refrigerant. 15 3. An oil managenent system as cl ai ned
i n cl SYMANAGEMENT SYSITEM/E0R MTTSIAEE CONDENSERS/

valve. 4. An oil nanagenent systemas clainmed in claim
1, wherein the outlet of the oil 20 separator is

AB19H deanagemes) systpm g&é%ﬂmleam@rrewerms\ﬁést% &praprising okgn gil|
managenent as systemclained in claim1 whereip the
SREYH L IPB‘Eahé‘rf oftiplgts apq putleis p%%%wng eliigsng aqckeil @ ol
4-way val ve by ng neans An apparatus for
RYm W&@@ﬁ@ﬁ@mgv §&%t%§“®t%“ﬁ€’amﬂ°fé ffog .emaiw%@ie Vet of
the inlet of the oil accumulator is cgonnected tof{

‘6‘ k& %@ﬁl‘}&to&d""l‘?“mtﬁﬁmafﬁﬁﬁ? Wi §revp eHs| °‘ﬁﬁ$’r‘¥é‘§ ow to

stemas claipned in claim| wherein,the %ytlets of

h@friﬂewama@e ot Hrat-grehanger testRenTerigeRD H’@‘ WQ%S}‘“"‘"
mhlch are conne ted aa E each_ .suction %? of the
"é‘é‘?‘?ﬁﬂ%§%‘l“§ac9‘i”%ll et Plgibyingtedetrisgant jg, ¢ Htus for

oi | managenent systemas clained in claiml wherein
the thermstors of the oil accunulator are in a
substantially vertical position of the oil 10
accurmul ator for setting the oil level. 9. The oi
separator as clained in claim4, wherein the valve
means is a solenoid valve. 10, An apparatus for oi
managenent systemas clained in claim1, wherein the




15 therm stors further conprising resistors, which
formed a bridge circuit to neasure the heat-radiation
‘bet ween the therm stors are connected to the
electronics circuit through a termnal. 11. The
therm stors as clained in claim 10, wherein the
heat-radiation is relied on 20 changes between

i nt ernedi ate vol tage of "8nhe thermistors and resistors,
whi ch caused by the oil level in the oil accunul ator.

12. The therm stors as clained in claim 11, wherein
the termnal is a glass termnal. 10 ABSTRACT AL
MANAGEMENT SYSTEM FOR MULTI PLE CONDENSERS 5 An oi
managenent systemfor nmultiple in a refrigerating

system conprising of an oil separator having
plurality of inlets and outlets for separating
refrigerant and oil, an oil accunul ator havi ng
plurality of inlets, outlets and therm stors for
equalising the level of oil in each of the outdoor

unit conpressor and a valve neans for regulating the
flowto 10 of refrlgerant t he out door heat - exchanger
rgtei vi ng refrlgerant fr'bm i ndoor heat - excnanqer and

Ul at or ng the ret
- r}l 54
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