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FI ELD OF THE I NVENTION This invention relates to an

oi | managenent system for an air conditioning—system—
consisting of a plurality of outdoor and indoor units.
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30 Theoil sumps of all the compressors are cohne_:cted to each other with balaﬁcing pipes.
However, this method becqmcs complicated when there are multiple ottdoor units in

the refrigeration cycle.. For example, the method described in Japanese patent
Published patent application 2001-201200 connects the shélls of the compressors with

oil balancing pipes connected to the outdoor units. [A 4-way valve of at ]eaét one of thé

35 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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outdoor unit in the cooling node through the gas-
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outdoor unit that is in a cool Lbng node and purge oi
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port of oil- separator (4) through a sol enoid valve
(6), an oil-return pipe (18) that connects the oil -
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conpressor (2) through netering device (17), a pipe
(14) that connects. the oil-accunulator (7) and a port
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accumulator (7) and a suctlon plpe_ 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
outdcl)'o'r. unit through a solenoid valve (12) and a pipe (16) that connects the oil-
accumulator (7) and a l_ow pressure pipe through a solenoid valvc.'( 15), and a control
system of these solenoid valves. The liquid connecting pipeiinc (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 confrolling
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



transferred froman outdoor unit (1 a) to another
outdoor unit (1 b), solenoid valves (6a) and (I 2a)
are opened and (15a) is closed in outdoor unit (1 a)
and sol enoid valves (12b) and (15b) are opened and
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Figure 1 is a piping diagram ilIustrativc; of a multiple air conditioning system including

30 a preferred embodiment. In Figure 1, (1a) is an outdoor unit and includes two high-
- pressure compressors (2_a-.1) and (2a-2). Check valves (3a-1) and (3a-2) are connected to

the discharge pipe of each compressor. The discharge pipes are joincd and connected to

an oil-separator (4a). The oil-separator (4a) is connécted with a pipe that the main
refrigerant flows to a 4-way valve (Sa) and a pipe that the separated oil flows to an oil~I

35 accumulator (7a) ‘through a solenoid valve (6a). The 4-way valve (Sa) is connected

through a pipe to the outdoor heat-exchanger (8a), gas connecting valve (lOa) that is -
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through a pipe to the outdoor heat-exchanger (8a), gas.
connecting valve (10a) that is 4 joined to the gas
piping line (21) and a |low pressure pipe (t I a) to
bot h suction pipes of the conpressors (2a- 1) and
(2a-2). The outdoor heat exchanger (8a) is also
connected to the liquid connecting valve (9a) that is
joined to the liquid piping line (20). The oil -
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opened. Refrigerant to be conpressed conpressor (2)
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andflovvs into the oil-separator (4) throughthe _
connected. discharge pipe. At the oil-separator, S 4)
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connecting valve (9), join with refrigerant
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 liquid 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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Therefore oil in the oil-accumulator (7a) flows to the
oi | -accunmul ator (7b). due. to pressure difference.

And thus the oil |evels can be equalised by flow ng
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&% e conn cted to outside ectronics
lmp[e f te@@ﬁo g ﬁq)rglggh_ntgé@a[ﬁel{g) tlea42§ joined with oil-balancing pipeline

(22). In the oil-accumulator (7), a thermistor (40) is set at the oil level in the vertical
position, that is the same kind as the thermistor (40) is set at the bottom of the oil-
accumulator and lead wire of thermistors (40) and (41) are connected to outside

electronics circuit through a gl_asé terminal (42).

Figure 3 is an clec_tronicé circuit diagram including these thermistors (40) and (41),
where these thermistors (40) and (41)'and two basic resisters form a bridged circuit and
both interrnediatel 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 always submerged in 0il. When the oil level is enough to dip
in the thermistor (40), both thermistors (40 and 41) will have the same heat-radiation



Figure 3 is an electronics circuit diagramincluding

these therm stors (40) and (41), where these

therm stors (40) and (41) and two basic resisters form

a bridged circuit and both internediate voltage can

be conmpared to output the resubt. In this circuit the

sanme 25 current flows through the therm stor (40) and

(4[), so if heat- radiation of the therm stors (40)

and (41) is different, tenperature of the therm stors

(40) and (41) Dbecaone different. This difference of
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- Sheathtagadif #tdnaistors (40ent @il rberomes highdrahant the interhednmdialtage of the

ta ge of thermstors (40 and 41) is alnost the sane
P8 medi at e vol tage of the basic resistors.
When oil level is poor to expose the therm stor (40)
o_gas_refrigerant, heat -radiation performance at
J%Fndé‘f%?me&g)thwmm%@c deppeEaiyE detwep dhethermistors and the basic
SUI?&?S&H? Bdd de st%a@o H&erﬁnﬁ’eeﬁ@ ‘?@%Pot‘ Q1; WaR it G le;}%i Qs sufficient to

i nternedi ate vol tage of thenni stors (40 and
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tenpe ature erm’stors

r esy gthood ta & dwdcws eldlttthnt depesrniihkey bllit@silng\mé saénaid valve control
B «:mcﬁ} é§l | evel is sufficient to 10 submerge

the therfmstor or if the oil level is poor to expose

the therm stor to gas refrigerant. And by utilising

th| [ abl e e sent fromt out door

Ix% tlE ﬁségluﬁ)lg %)ll’l éiﬁt%cnqn I8 éo[nﬁ kBy O’ﬂ&l%g‘f}nﬁlﬁ tof. afarrfesresult can be
poaduamﬂbwanneoﬁaﬂquthm&mmen0|d val ve control above
mentioned. 15 In this exanple, oil detection is done
by using therm stor. The sane result can be achieved
by Fiduee 49 aGhtruatufdl @Rirt an dné?ﬁkdféi‘i‘bd dnit@bingent of $helpresent invention,

f the
or e EiFE i1 SogBH BOE0 B g Qi mes tha s comtestd the oil-

oi 'se;ﬁfh@d%m @kduph @ 6lehAS vavo®) tindd $rh§f tlﬂb Bﬁxet(h@tcohﬁected toalow

connect'e he oil- 20 separator

soPERBILPIPG 41 N dhrpwgh zamjer@ndpmlye @%) tﬂm;b%ﬁogeof(th@pll -accumnulator (7)

C O RACRIGRrEs OF Bil |r&¥¥nﬁ{g§§;§£r(ﬁi P £8 (?i é%e 0| &9!3 ch fuctlon pipe of

sol enoi d valve (1 )) the bottom o -accunu
( 7yompressor (2-1) or (2-2) through each metering 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 bottom in height. And the abo_ve. solenoid -

valve control (1),(2),(3) takes place periodically and for a same duration. When the oil

level is high enough 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 oil level is not necessary.



has two ports of oil returning pipes (18-1) and (18-2)
connected to each suction pipe of conpressor .(2-1)
or (2-2) through each netering device (17-1) or
(17-2). A port of the pipe (14) is connected to
connecting valve (13) that is Poined with

oi | -bal ancing pipeline 25 (22) is set on a wall in

bet ween m dway and bottomin height. And the above

sol enoid valve control (1),(2),(3) takes place
perCrihgcal |y and for a sane duration. Wen the oi

| evel Al SilhiahagiRHOB Fistat |

(14), oil flI ov\gg out )é%éénv\hen Lgtiﬁl’[& rllﬁg%f;&ls gﬂp%g}?m%g&%ng system
expoggﬂ&ﬁgnggft 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 30 duration each tinme, the level of oil in every
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oil_level in.this. nethod, he detection of oil |evel
" o Wb Haing B it ot Wty quikis arheguesfor cqualising the

sy tqn¥fgr.nultip e cgndensers in arefrigerating

sy SVERL ol dRsAciseiile tdepr ypit gompresperaidor having a

plurality of inlets- and outlets for separating

r eft vely&rmasans dagregulating she Bpv ofcefiigatant tr tisasitdepr sheat-exchanger,
plurality of inlets, outlets and therm stors for
eqlFasiveeneeltigeant| foel the inddori heatexshanger t énd oilt do@mulator and
unit conpressor ; and a valve neans for. regul ating

10 t heistribyiipgothe raffigdraps tauspmprsssokee out door heat - exchanger,
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receiving refrigerant fromthe indoor heat-exchanger

and oil accunul ator and 10 distributing the

refrigerant to conpressors. 2. An oil managenent

sy3t évp eit nednapoemeant ispisterh edsneldimedvie robdiim  t,hehéreihethe dhlet BE the oil
oil separator is connected to the conpressors for

r eceisegiaregortif gomtiested & the cofnpresdord fhe kawiving the dischege of refrigerant
conpressors which contains oil and refrigerant. 15 3.

An offionrthe egepressbrssyidtteconasnsalilaindedijdtarl ai m 1,

wherein said valve neans is a 4- way valve. 4. An oi
managenent systemas clained in claim1l, wherein the

outl et of the oil

3. An oil management 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.



20 separator is connected to oil accunul ator by val ve
nmeans. 5. An oil managenent as systemclained in claim
1 wherein the second outlet of the oil separator is
connected to 4-way valve by piping neans. 9 6. An
apparatus for oil managenent systemas clained in
claiml wherein the inlet of tHAe oil accunulator is
connected to the oil separator. 7. An apparatus for

oi | managenent systemas clained in claiml wherein
the outlets 5 of the oil accunulator are

0i b- rfet appaiahgy fpi @il mygnapeanest whteaiasaiamedimndditretl wheretththe inlet of
each suction pipe of the conpressors via netering

devi algsoil &cunlagp pedoahetsed totheddil sepam@genent system as
claimed in claiml wherein the therm stors of the oi
-accunul ator are in a substantially vertical position
of the oil 10 accunul ator for setting the oil |evel.

9. 7-”)@1 RlphraBRABF & Wan?g%rrféhﬁéﬁﬁ:% e}srblzﬁ}n@& 09 élam‘m %ﬁe‘ran the outlets

the val ve neans is a sol enoi'd val ve An appar at us

sfor Q)!f lthc{rﬁi@ I torsyrgto?lmeglﬁnﬁé ?ngdmeghsc&ﬁicmare connected to the

wherein erm stor Corrpr

It t
e T v

connected to the electronlcs_C|rCU|t t hrough a
termnal. 11. The therm stors as clained in clain110

rein the he diation is relied Q chang
bt apairaidon B dngEr g st e R ab %‘“’aHdWhefem the
resistors h caused by the oil level in_the oil
accutharEskys 05@] OFﬁ@Ct“HE]ﬁ‘Pﬂfs"feo&"sa %t&mfév%allmﬂrqal Besafiqn of the oil

11, wherein the termnal is a glass term na
10 accumulator for setting the oil level.

9. The oil separator as claimed in claim 4, wherein the valve means is a solenoid valve.

10. An apparatus for oil management system as claimed in claim 1, wherein the
15 thermistors further comprising resistors, 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- 10, wherein the heat-radiation is relied on
20 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.



