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VETHOD OF RETURNI NG REFRI GERATOR O L OF Al R CONDI TI ONER .
ACKGROUND OF THE INVENTION 1. Field of the Invention: jIJD&ﬁéS

present invention relates to a nethod of returning a refrigerato

oil of an air conditioner by which in operating a refrigerating cycle
constituted to circulate a mxture of an HFC refrigerant and a

refrigerator oil by a conpressor, when the refrigerator oil discharged _
fromthe conpressor along with the refrigerant is adhered to inner walls
or the Iike of refrigerant pipings, a heat side heat exchanger, user side
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carried out for returning the refrigerator oil can be performed in a short
period of time and firmy. 2. Description of Related Art:

Generally, in an air CO@A(&I.{%ND% ety dﬁﬁfEN’l"i’Bl\} nmounted with a

conpressor, an a_ccurml at or—freat—stroe ne
1. Field of the Invention:

=)

The present invention relates to a method of
returning a refrigerator oll of an air conditioner by which
in operating a refrigerating cyclg constituted to circulate
a mixture of an HFC-refrigérant'and a refrigerator oil by a
cbmpréssor, when the refrigerator oil discharged from the
compressor along with the refrigeranf is adhered to inner
walls or the like of refrigerant bipings, a heat side heat
exchanger, user side heat exchangers and the like in the
refrigerating cycle and the refrigérator oil present in the
compressor 1s reduced, recdvery operation carried out for
returniﬂg the refrigerator oil cén be performéd in a short
period of time and firmly. | '

2. Description of Related Art:

Generally, in an air conditioner, an outdoor unit

" mounted with a compressor, én accumulator, heat side heat

exchangers and the like and room units mounted with user

side heat exchéngérs, expansion valves and the 1like, are

connected by refrigerant ‘pipings . to establish a

refrigerafing cycle and a mixture of a refrigerant and a

refrigerator oil is circulated in the refrigerating cycle.

The mixture is made to flow from the outdoor unit to
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exchangers and the like and roomunits nounted with user side heat
bxchangers, expansi on valves and the |like, are connected by refrigerant
pi pi ngs to establish a refrigerating cycle and a mixture of a
refrigerant and a refrigerator oil is circulated in the refrigerating
cycl e. The m xture is nmade to flow fromthe outdoor unit to

the room units, subjected to heat @&xchange operation (condensing

operation or evaporating opeéeration) at the yser Sld heat exchan
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there ar€d@%@ﬁd¥ﬂé(Hﬂugﬂé(Hﬁ¥f%ﬂgﬂeé“%fa%levation between the outdoor
unit and the room units, a prolonged pipeline and the
solubility of the refrigerant in respect of the refrigerator
oil, some of the refrigerdator oil may not be returned but
remained to the accumuiator by adﬁering to or reﬁaining at
the inner walls of reffigerant pipings, inside of the user
side heat exchangers and the like.

Hence, there are many air conditioners having an
outdoor unit installed on the roof, which adopts control for
operating to return the refrigerator_oil at predetermined
intervals in order to avoid the amount of presence of ‘the
refrigerator oil in the compressor from decreasing less than
a necessary amount. .

iThé operation of_returning the refrigerator oil is
carried out by, for example, fully opening expansion valves'
of the room units operating as preséure reducing devices
(or, opening degree is.enlarged more than that in normai
heating and cooling' operatién in acéordance with the
capacity of the room units) and by operating the compressor
at the maximum capacity.

That 1is, the amount of supplying the mixture of the

refrigerant and the refrigerator oil to the room units 1is
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utdoor unit installed on the roof, which adopts control for operating to
return the refrigerator oil at predetermned intervals in order to avoid

t he amount of presence of the refrigerator oil in the conpressor from
decreasing |l ess than a necessary anount. The operation of
returning the refrigerator oil is <carried out by, for exanple, fully

openi ng expansion valves of the roomunifs operating.as pressure reducing
devices (or, openj degree js enlarged nore than _that in normal _ heating
and cool &H&reﬁﬁ&wa&%'oﬁ’ grpt o&&r%“pW%%Pr dhd I RRTTY B YheCRoom
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Meanwhile, the solubility of the refrigerant in
respect of the'refrigerator-oil differs depending oﬁ the
kind of the refrigerant and when the solubiiity of the
refrigerant 1s 1low (when the-comﬁatibility is poor), the
viscosity of the refrigerator o0il is increased as a result.
For example, 1in the case of an HFC refrigerant, the
solublility of the refrigerant in respect of the refrigerator
0oil 1is 1lower than the solubilities of CFC and HCFC
refrigerants in respect of the refrigerator oil and when the
same refrigerator oil 1is wused, the viscosity of the
refrigerator o0il in reffigerant pipings is increased more
than those of the CFC and HCFC refrigerants. Tﬁerefore, a
larger flow rate of the refrigerant is required to return
the refrigerator oil adhered to the refrigerant pipings;
Meanwhile, in the case of a so-called multi-unit type
air coﬁditioner where a plurality of room ,ﬁnits are
connected to one outdoor unit, the refrigerant pipings are
long and complicated and further, the amount of the
refrigerator oil is determined based on the maximum capacity

of a compressor and accordingly, the refrigerator oil is

generally decreased 1in comparison with the amount of the
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Nbanmhlle the solubility of the refrlgerant in respect of the
tefrigerator oil differs depending on the kind of the refrigerant and when
the solubility of the refrigerant is |ow (when the conpatibility is poor),

the viscosity of the refrigerator oil is increased as a result. For
exanple, in the case of an HFC refrigerant, the solubility of the
refrigerant in respect of the refrigeratgr oil is lower than the
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adhered to the refrigerant pipings. i'n the case
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units aré connected to one outdoor unit, the refrigerant pipings are

- long andpigeamiicgat ed ravam unifikshaks atcmﬁala.@cowétt tof bet ha arigefr | @8laai or
oil is determned based on the maxi mum capacity of a conpressor and

accordi ngtie thpaceityl o€r aher complressdr ¢€nehal bytdeoreandd .i N Thamdrs son
wi th the anmount of the
mainly due to the following reason.

The 1load of air conditioning in rooms is Varied'.
during oﬁe - day . and for exémple,, considering the
refrigerating operation, in the morning, the load of an east
side room 1is increased by direct suﬁlight and in the
afternoon, the 1load of a west side room is increased and
accordingly, by selécting the capacity of the outdoor unit
in accordanbe with a total of loads in all the rooms, the
invéstment cost and a space fof installing the outdoor unit
can be reduced. |

Therefore, in the recovery operation fér returning
the refrigerator oil adhered to the refrigerant pipings for
connecting the outdoor unit and the room units or devices in
thé room units to the outdoor unit (compressor), even when,
for example, expansion valveS'of all the room units are
fully opened and the compressor is driven by the maximum
capacity, if  an HFC refrigerant is used, 'an -amounf of
circulating the refrigefant necessary for rated capacities
of the respective room units cannot provided, that is, the

necessary flow rate'df the refrigerant cannot be provided
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A refrigerant and it becones inportant to return effectively the

. refrigerator oil by recovery operation. Normally, in the case of
such a multi-unit type air conditioner as described above, a total of
capacities of the plurality of roomunits is actually set to be |arger
than the capacity of the conpressor of the outdoor unit. This is mainly
due to the follow ng reason. : Thes 1 oad of air conditioning in roons

is varied urin one day nd - for exanpl e, . consi derin t he

ot 1 ger aBRflg. oBBPEERGRS | n COMB IHFeni RECOPREY| DaTesHRIBE S OF de Wom i s
I ncreased bf direc sunLEght and i$ t he thern on, the |oad of a west
side roonf PErIBREPERLSI1aMEY B80LoPE F8FT 1By %% ecting the capacity of the
outdoor unit in accordance with a total of loads in all the roons, the
i nvestment cost and a space for installing the outdoor unit can be

reduced. _ Ther ef or e gymARR® o TREC X VEREG AN On for returning - the
refrigerator oil adhered to-%¥g2¥efrrggranrfprprn95'for connecting the
ok Sooy vt (oo dh, RO imalpeden £ bionl R:Ea08 U ad Al or
all the £REM aYBkkSdedk®ibed. situation and it is a principal object
of the present invention to provide a mnew method of
returning a refrigerator 0il of an air condit;oner.
Anbthér object of the présent-invention is to provide
a ﬁew method of returning a refrigerator 611 of an air
conditioner, which bermits to return-in a short period of
time and firmly a refrigerator oil adhered td inner walls of
refrigerant pipings and the like. |
“Hence, according to an aspect of the present
invention, there 1is provided a method of returning a
refrigerant of an air conditioner having an outdoor unit and
a plurality of room units supplied with a refriéerant from
the outdoor unit in which the outdoor unit and the room
units are connectéd by a plurality of refrigerant pipes,
comprising the steps, in a recovery operation for returniﬁg
the refrigerator oil from the room units, of dividing the
plurality of room units into a plurality of room unit
groups, and carrying out a recovery operation of the
refrigerant for each of the room unit éroups.

Further, according to a second aspect of the present

invention, the flow rate of a mixture of the refrigerant and
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fully opened and the conpressor is driven by the maxi num capacity, if an
HFC refrigerant is used, an amount of <circulating the refrigerant
necessary for rated capacities of the respective roomunits cannot
provi ded, that is, the necessary flowrate of the refrigerant cannot be

provi ded _ . 5 and therefore,
conplete recovery (returning) of thg refrigerator oil may not be
carried o SUMVARY OF THE | NVENTI ON The
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-Further, according to a third aspect of the present
invention, the refrigerant used in the refrigeratiﬁg cycle
is an HFC refrigerant;

Furfher, according to a fourth aspect of the present
invention, a number of the user side units included in the
respective groups 1is a number of units by which the flow
rate of the mixture can be maintained at a predetermined
value or more in the operation of returning the refrigerator

oil.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagram of a refrigerating cycle of an
air conditioner according to an embodiment of fhe present
invention;

Fig. 2 1s a model diagram of an example of a multi-
unit type air conditioner to which the present invention is
applied; |

Fig. 3 shows graphs representiné changes in flow
rates of a refrigerant when a capacity of a compressor 1is
changed in respect of diameters of pipes; and

Fig. 4 is a flow diagram of an oil recovery operation

according to the present invention.
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Hence, according to an aspect of the present invention, there is
provided a nethod of returning a .refrigerant of an air conditioner having
an outdoor unit and -a plurality of roomuni'ts supplied with a refrigerant
from the outdoor unit in which the outdoor unit and the room units are
connected by a plurality of refrigerant pipes, conprising the steps, in a
recovery operation for returning the refrigerator oil fromthe roomunits,
of dividing the plurality of roomunits into a plurality of roomunit
groups, and carrying out a recovery operation of the refrigerant for each
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to a third aspect of the present invention, efrigerant used in the
refrigerating cyckf Fig. 1 showing a refrigerating cycle of an air

conditioner according to the present invenfion,' thé air
conditioner is a multi-unit type air conditioner in which a
plufality of room units 12a through 12c are connected to one
outdoor unit 11. |

The outdoor unit 11 is mounted with an accumulator
13, a compressor. 14, a fouf way valve 15, a heat source side
heat exchanger 16, a receiver ténk 101 and the like and the
respective room units 12a - 12c are mounted with user side
heat exchangers 19a - 19c and electrically driven expansion
valves 20a - 20c and the like.

The respective devices of the outdoor unit 11 and the
room units-12a - 12c¢ are connected such that a mixture of a

“ refrigerant (HFC refrigerant or_HC'refrigerantIJOf R410A,

R410B, R407C or the 1like) and a refrigerator oil (ether
group, ester group or the like), 1is circulated via
refrigerant pipings by which a ’refrigerating cycle is
formed. -

According to the air conditioner shown by Fig. 1, in
a refrigerating operation, a gas refrigerant at high
temperature and high pressﬁre'dischargéd:from the compressor

14 of the outdoor unit 11, is made to flow .in the heat



i's an HFC refrigerant. : Fdrther, according to a fourth aspect of the
present invention, a nunber of the user side units included in the
respective groups is a nunber of units by which the.flow rate of the
m xture can be nmaintained at a predetermned value or nore in the
operation of returning the refrigerator oil. BRI EF
DESCRI PTI ON OF THE DRAW NGS Fig. g is a diagramof a refrigerating
cycle of an__air cqg?i%?oqfr a cording to an enbaodi nent of the present
i nvent i onS0urce  sSigg,nepy exe F difagidmtie FQuax FdF dadfven Lhul tas
unit type_air_ conditioner whi ch the preseni_invention js applied;
Fig. 3 shsagwara Rs °F& é’séﬁf’iengrfﬁgn&&'iﬁsn f 8% 8PS egegfrlge,rgam gérsant
when a capagi ré ly Al d.n._r ect of di anmeter f
i pes.. angofiablis8t IaRAH G338 ForRIRERRs Hr SREC Rl sruliepaied on
accordi nghbQ+! BgcRAAFRM 16"4AA! 's?Wred once in the receiver tank 101.
Thereafter, the liquid refrigerant reaches the respective
room units 12a - 12c¢ via the refrigerant pipings and 1is
supplied to the user side heat exchangers 19a - 19c¢c after
the flow rates are controlled by the electrically driven
expansion valves 20a - 20c.

"The liquid refrigerant is evaporéted at the user side
heat exchangers 19a - 19c¢, subjected to cooling of
alr-conditioned rooms and thereafter, recirculated to the
compressor 14 via the refrigerant pipings, the four way
valve 15 and the accumulator 13.

On the other hand,.in'the heating operation, the
refrigerant is circulated in a direction reverse to the
direction 1in the cooling operation as shown by bold 1line
arrow marks. That is, a cycle is formed in which the gas
refrigerant at high temperature and high pressure discharged
from the compressor 14 is fed to the receiver tank via the
four way valve 15, the user side heat exchangers '19a - 10c¢
and the electrically driven exbansion valves 20a - 20c¢ at
the room units and reaches again the compressor 14 via the

- heat source side heat exchanger 16 and the accumulator 13.

Further, a liquid level sensor 102 (for example, a

float moving up and down along with a liquid 1level) for



7 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS An
explanation will be given of an enbodi nent of the present invention in
reference to drawi ngs as foll ows. ~ In Fig. 1 showing a
refrigerating cycle of an air conditioner according to the present

i nvention, the air conditioner is a multi-unit type air conditioner in
which a plurality of roomunits 12a thraugh 12c are connected to one
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refrigerant pipings-by which a refrigerating cycle is forned
Now, a model of a multi-unit type air condltioner
shown by Fig. 2 will be considered. According to the air
condltioner, an HFC réfrigerant is used énd four of a first
through a - fourth room unit 22a - 22d are connected to an
outdoor unit 21 having a capacity of 5 horsepower
(refrigerating éapacity: about 14 kW) by using  the
refrigérant pipings to constitute a refrigerating.cycle.
Electrically driven expansion valves 23a - 23d - for
controlling the flow rate of the refrigerant are installed
. to the room units 22a - 22d, respectively. The maximum
output of each of the first through the third room units 22a
- 22c¢ is set to 1 horsepower (refrigerating capaéity: about
2.8 kW) and the maximum output of the fourth room unit 224 |
is set to 3 horsepower (refrigerating capacity: about 8 kW).
In Fig. 2, the flowing direction of the refrigerant
in the cooling operation énd in the recovery operation of
the refrigerator oil is shown by broken line arrow marks and
the outer diameters of intake pipes thereof are set as
follows - in consideration of the amount of the refrigerant
necessary for'floﬁing to the intake pipes (that is, maximum

'capacity of the room wunits). The outer diameters of
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According to the air conditioner shomn by Fig. 1, in a refrigerating
operation, a gas refrigerant at high tenperature and hi gh pressure
di scharged fromthe conpressor 14 of +the outdoor unit 11, is nade to
flow in the heat ' 8 source side
heat exchanger 16 via the four way valve 15 as shown by broken |ine arrow
marks. The gas' refrigerant is condensedxonto a liquid refrigerant in the

h
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heat exch er wrates are contro l'ed by

el ectri Cang %& @ct%eg@rs' QR &ah\sa%%eﬁg %9% set to - 1Eh§ lnfmgu't‘ile

refrigerant "s evaporate the user SI exchanger

fgg{ ect Fg?g Qfoctﬁ%'ain@%gr Obr 3l (i"é@ii'ithe?ﬁﬁ@ pages (3P et hemadlerer . (4) )
npressor 14 via the refrigerant pipings, the four

way Va|V€i}5c%m9'tQ6nﬁ%%%@u|a%@rth%-fourth room unit 22d is set to
¢ 15.88 mm, the outer diameter of the refrigerant pipe (pipe
number (5)) between the second and the third room units 22b
and 22c¢ 1is set to ¢ 15.88 mm, the outer diameter of the
refrigerant pipe (pipe number (8)) between the third and the
fourth room units 22c¢ and 22d is set to ¢15.88 mm and
finally, the outef diameter of the refrigerant pipe (pipe
number (7)) connected to the outdoor unit 21 is set to

¢ 19.05 mm.

_According to the multi-unit type air conditioner, a
total of the maximum outputs of the first through the fourth
room units .22a - 224 is G'horsepower which exceede the

~ capacity of the outdoor unit 21 of 5 .hOrsepower.
Accordingly, in the-recovery operation of the refrigerator
oil, even when the compressor 14 is operated at the maximum
capacity, the refrigerant having an amount in compliance
with the maximum operational capacity, that is, the
refrigerant necessary for achieving the maximum capacity 1is
not supplied to the respective room units 22a - 22d and the
refrigerant 1is distributed' in proportion to the rated
capacities (outer diameters of refrigerant pipes) of the

respective room units 22a - 22d.
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O the ‘other hand, in the heatlng operation, the refrigerant is
circulated in a dlrectlon reverse to the direction in the cooling
operation as shown by bold Iine arrow marks. That is, a cycle is forned
in which the gas refrigerant at high tenperature and hi gh pressure

di scharged fromthe conpressor 14 is fed to the receiver tank via the
four way valve 15, the user side heat exghangers 19a - 10c and the
electrically driven expansion valves 20a - 20c at the roomunits and
reaches agaln theA%oﬂpF6§§éF 18syFROVRebYhEablgols cthei Hefrdgeraendhariger 16
and the accll Further, a_liquid |level sensor 102 (for
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consi dere Accordlng
Table 1 in the respective refrigerant pipes (pipe number;

(1) through (7)), sufficient results are obtained only with
. respect to the_refrigerant pipes 6f the pipe numbers (4),
(6) and (7) designated-by marks'in Table 1 in the recovery
of the refrigerator 0il and the recovery of the refrigerator
oil becomes insufficient in the other pipes. According to
- an experiment, a\ flow rate necessary for returning the
refrigerator o0il 1in the case of an HFC refrigerant. is
considered to be 10 m/s or more in respect of the embodiment
and only the refrigerant pipes having the pipe numbers (4),

(6) and (7) satisfy the condition of the flow rate.
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conditioner, an HFC refrigerant is used and four of a first through a
fourth roomunit 22a - 22d are connected to an outdoor wunit 21 having
a capacity of 5 horsepower (refrigerating - capacity: about 14 kW
by usi ng the refrigerant pipings to constitute a refrigerating cycle.
Electrically driven expansion valves 23a - 23d for controlling the flow
rate of the refrigerant are installed tapz the roomunits 22a - 22d,
respectively. The nmaxi num output of each of the first through the third
roomunits 22a - 22c is set to 1 haﬁgéﬁbder (refrigerating capacity: about
2.8 kW and the naxinuntoutput of the fourth roomunit 22d is set to 3

hor sepowdr retrlg tin apaC|t out 2, the
f1 owi ng diFiRei ¥ g?% E thP nﬁ%ollﬁ8t35%r3% SE anb in the
recovery Joperation ?ﬁ éFE ge }Eg i s shown by broken lipne arrow
marks and__the outé ﬁePg | nt |Des thereof are set as| follows
I n consicera{' n of the gnpunt of the rgfgigerant necessary for flowing to
the intake prpes (that is, maximui capacity of! the room unitk). The
outer dilaneigys of 5/6 6.7 X

(3) 5/6 6.7 x

(4) - 5/2 12.9 o}

(5) (5/3) 8.8 X

(6) (5/2) 12.9 O

(7) - (5) 17.1 O

Fig. 3 shows a relationship between a capacity of .a
compressor. and a flow rate 6f a refrigerant for respective
refrigerant pipe diameters. As shown by Fig. 3, the
capacity of the compressdr for providing the flow rate of
the refrigerant of 10 m/s necessary for refurning the
refrigerator oil, 1is 1.2 horsepower when the refrigerant
pipe ﬁiametef is 12.7 mm, 1.9 horsepower when the
refrigerant pipe .diameter is 15.88 mm and 2.9 horsepower
when the refrigerant pipe diameter is 19.05 mm. |

| Table 2 shows a relationship among ﬁhe capacity
(horsepower) of the room unit, the diameter of  the
refrigerant pipe and the flow rate of the refrigerant at the
rated capacity; As shown by Table_z, the diameter of the

refrigerant pipe is set in a stepwise manner and therefore,
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10 refrigerant pipes (pipe nunber: (1) through (3)) directly connected to
. the first through the third roomunits 22a - 22c, respectively, of 1

hor sepower are set to [err] 12.7 nm the outer dianeter of the refrigerant
pi pe (pipe nunber (4)) directly connected to the fourth roomunit 22d is
set to [err] 15.88 mm the outer diameter of the refrigerant pipe (pipe
nunber (5)) between the second and the tHi3rd roomunits 22b and 22c is set
to [err] 15.88 mm the outer dianeter of the refrigerant pipe (plpe nunber
(6)) bet wEBF t B aMeted Sa@r e (KOMIORITt RisedofoinisoRer of dhe TRem 5 ukkts o

[err] 15. nm a inally, the quter diameter of the refrigerant pipe

( pi pe ﬁﬁgﬁng(%ff fershtec@@®Citdehe outdoor unit 21 is set to [err]
19. 05 nnl - According to the |ti-unit type air conditioner, a
total of the maxi num out puts of the $$Q¥$—£hrough the fourth roomunits

- 22a - 22d is 6 _hor sepower mhich exceeds the capacity of t he outdoor
unit 21 I ng ' e leechyer per atd o of
the refrilg ge %iagl%lt%%p ocP ngém) 'ﬁzt: %%fg D\ffa%cci lﬁé&aéf{ F |
maxi mum capaC|ty, t he r“WMd?E ng(igsqnnunt in %QﬁpﬂdHV§3 wilt h
the maxijpum operationa ranar|ty, at _is__ the efrigerant pnegessary
for achiejing the.naxinu71capqguﬁy IS not sugphi ed tojthe respectivg room
units 22al - 22q92anmd the 1.2

1.3 - ' 10.1 '
1.6 - 8.2
2.0 10.3

15.88 1.9
Co 2.5 12.9
3.0 15.5
3.2 10.9
4.0 13.7

18.05 2.9
5.0 17.1
6.0 20.5

Therefore, even when the capacity of the room units
aﬁd the capacity of the outdoor unit are the same, there
will be cases that the flow rate (10 m/s) of.the refrigerant
necessary for returning the refrigerator oil are not
obtained. Furthermore, as described aboVe,‘according to the
model, a ratio of capacities of.room to outdoor unfts is 1.2
(6 horsepower for the room units and 5 horsepower for the
outdoor unit) and therefore, the capacity of the compressor

is deficient. Hence, accbrding'to the embodiment, as shown
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refrlgerant Is distributed in proportion to the rated
‘di ameters of refrigerant: - pipes) of the respective roomunits 22a - 22d.

11 As a result, as shown by Table 1, the refrigerant is nade to
flow in correspondence with 5/6 (=0.83) Morsepower for the first through
the thi rdbgooﬂ“a‘ﬁ'l'et 3,24 e retovdy Yperatidmdlof e eRPWbgedaort heofpurth

room unit In thIS case, the refrigerant is nmade to flow at flow
rates shows byerfaiiedl by t lE vidERRet ithe I Sfpdrgarian dintrs (e tiober ;

(1) through (7)) sufficient results are obtained only with respect to
the refri gataerng feanmd 2 o pirmyideurtdher 1o rate ®)F aie (FAf dexmamt ed by
marks in Table 1 in the recovery of the refrigerator oil and the recovery
of the rebffi gér ai/ar oroimoree dorealilndilfd irefaritgananthe igtimers .pi pes. Accordi ng

capacities (outer

to an experinent, a flow rate necessary for returning the refrigerator

oil in the case of an HFC refrigeranTab&e 8onsidered to be 10 m's or nore

i n respeg¢t—of—tte—enmbodrment——and—onty tiejref T gerant €35 naV|ng The

pi pe nunijers (4), Operation Pattern Operatlon attern

‘ Pipe
No. Cap.Distr. |Refr.Flow|Oil Cap.Distr. |Refr.Flow [0il

(horsepower) |Rate(m/s) |Ret. | (horsepower) |[Rate (m/s) |Ret.

(1) 1.2 10 @) 0.7 5.5 -
(2) 1.2 10 O 0.7 5.5 -
(3) 1.2 10 O 0.7 5.5 -
(4) 1.4° 7.5 X 2.9 10 O
(5) (2.4) 12.6 o (1.4) 7.3 -
(6) (3.8) 18.5 o (2.1) 10.6 O
(7) (5) 17.2 O (5) 17.2 O

In Table 3, the abbreviations represent as set forth below:
Cap.distr. Capacity distribution

Refr.Flow Rate : Refrigerant Flow Rate

0il Ret. 0il Return
As shown by Table 3, according to the operation -
pattern 1, the capacity of the compressor 21 is distributed

such that thé first through the fourth room units 22a - 22c

are operated at 1.2 horsepower and the fourth room unit 224

is operated at 1.4 horsepower. The capacity distribution is

performed by controlling valve opening degrees of the
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(6) and (7) satisfy the condltlon of the flow rate. :
12 Table 1 Pi pe No. Capacity Refri ger ant

‘Return of Ol " Distribution =~ Flow Rate ‘(horse power)
(m's) (1) 5/ 6 6.7 X (2) 5/ 6
6.7 . . - X (3) 5/ 6 6.7 X (4
5/2 . 12,9 0 (5)s (5/3) . 8.6 )
?7.1 ( )eleCtrlcggiy driven ??Ban§igﬂoﬁglge?egﬁ?longégp begﬂeeﬁhgs
, it f r ef erant for respective
capact (¥ Slad CORE CSaRRLES aé”é”ﬁéé‘ﬂ&" "o 5 8 f'i‘?naepegsac.eg» of
he’ di t t e
necesearyirort HEREeR Dbl Efle BErHLRUEE e%%es.%ﬂ%%&é%@&s WAt he

refrigera{f}irough (3), the capacity corresponding to 1.4 horsepower is

distributed to the refrigerant pipe of pipe number (4), the
capacity corresponding to 2.4 horsepower 1is distributed to
the refrigerant pipe of pipe_ number (5), the -capacity _
corresponding to 3.6 horsepower 1is distributed to the
refrigerant pipe of pipe numbef (6) and the capaéity
corresponding to 5 horsepower 1is distributed to the
refrigerant pipe of pipé number (4) by which the refrigerant
of the flow rates in correspondence with the respéctives is
flown. |

_As a result, the flow rate of the refrigerant of 10
m/s or more is obtained for the refrigerant pipes of pipe
number (1) through (3) and (5) through (7) and the
refrigerator oil is firmly returned. In this -embodiment,
the maximum capacity of the compressor 14 subtracted by the
capacity of the compressor nécessary for returning the
refrigerator oil for the refrigerant pipes of pipe number
(1) through (4), is distributed to the room unit 22d.

Although the distribution is necessary when the room
unit 22d 1is brought into "thermo ON“ (operated since
deviation between room temperature and set temperature is a
predetermined value or more), the distribution is not

necessary when the room unit 22d is brought into "thermo
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pipe dianmeter is 12.7 mm 1.9 horsepower when the refrigerant
pipe dianeter is 15.88 nmand 2.9 horsepower when the refrigerant pipe
diameter is 19.05 mm Tabl e 2 shows a relationship anong the
capacity (horsepower) of the room unit, the diameter of t he
refrigerant pipe and the flowrate of the refrigerant at the rated
capacity. As shown by Table 2, the di amdfer of the refrigerant pipe is set
in a stepwi se manner and therefore,
é3ffthe QFBNet éstonpedcsiisRl devdayippr PebKeeBf TPAB LEBRETALIES  BAF ng

I fferent capacities. ' Tabl e i Di_anet er
Capacity ®¢t TemP8harMre ofs lesggathey 8f predeﬁﬁfminea VﬁEH%SUnPPE?

fgir:8ﬁ;2¥ﬁrtheg?n¥£gsiggw rate,of the ref£98238§%“8%)t§5_;efQHE%%ant
pipe of pipe lgagber (7) r%gsﬁgs a Yglgg' requiredl'@or
returning the r%f?igerator oii%'g

According to the embodiment, even when the room unit
22d is brought into thermo OFF and the compressor Iis
operated at 3.6 horsepower, a sufficieht?flow rate of. fhe
refrigerant can be.provided at the.reffigerant pipe of pipe
number (7). |

If necessary, the elecfrically driven expansion valve
23d may be ~fully closed regardless of the operating
condition of the room unit 22d, the operation capacity of
the compressor may be maximized (5 horsepower 1in this
embodiment), the capacity of about 1.7 horsepower may be
distributed to the first through the third room units 22a -
22c¢, and the flow rate of the refrigerant may.bé increased
sO tha; the recovery (returning).may be perfdrmed in a
shorter period of time. |

Next, according to the operation pattérn 2, the
capacity distribution of the cohpressor 21-is performed such
that the Ffirst through the third room units 22a - 22c¢ are
oﬁerated at 0.7 horsepower and the fourth room unit 224 1is
operated at 2.9 horsepower. In this case, the capacity '
corresponding to 0.7 horsepower 1is distributed to the

refrigerant pipes of - pipe number (1) -through (3), the



3.0 _ 15.5 ' 3.2 10.9
4.0 13.7 19. 05 . 2.9
50 17.1 6.0 ' 20.5

Therefore, even when the capaC|ty of the roomunits and the capacity of
the outdoor unit are the sanme, there w |l be cases that the flowrate (10
ms) of the refrigerant necessary for lfeturning the refrigerator oi
are not obt%lned Furt her as descri bed above, accordln to the
nodel , a FaPRELEY cSPELPEPEY %gpngSWth Qr868PVeRi d§ 1dd stributed,ortpover
for the r n1un| and 5 hor gepower fgr t he utdo A uni t) and therefore,

t he capac 9 ore%ﬁégESﬁBFes?&Pe i 9TgR PEleHPm BEncdacc in§4ﬂ?qqﬁ?

enbodi nent

The r ecovePTFEERPRHIBE ofio nd et PRGEPREBET i 15 | slsé%ﬂi&mé“b °d| T HA ng
t he operaféfplkgggP%perﬁﬁgg Qttsﬁgg Pﬁﬂﬂﬁ SPBrOV|q% the (ggfége of

the refrigéeran nor e |gerant plm
Table 3 ,orresponding to 2.1 horsepower 1is distributed to the

refrigerant pipe of pipe number (6) and the capacity

corresponding to 5 horsepower is distributed to the

reffigérant pripe of pipe number (7) by which the'refrigerant

having the flow rates_in éorrespondence with the respecti%es

is flown. As a result, the flow raté of the refrigerant of

10 m/s or more is obtained for the refrigerant pipes of pipe
number (4), (8) and (7) and the refrigerator oil is returned

firmly.

By performing both of the operation patterns 1 and 2,
the flow rate of the refrigerant of 10 m/s or more is
provided for all the refrigerant pipes and the refrigerator
oil can be firmly‘returned. .

When, for examplé, the flow rate of the refrigerant
flowing.in the refrigerant pipes of pipe number (i) through
(4) 1is 10 m/s or more, the flow rates of. the refrigerant
flowing in the room units connected to the refrigerant pipes
of respective pipe numbers, become 10 m/s or more and the

"refrigerator oil in fhe=room units is retﬁrned.

The recovery operation of the refrigerator oil is

performed, for example, for about 1 - 3 minutes at every 2

hours and in that case, the recovery operation is performed
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QOération Pattern 1 QOerétion Pattern 2 Pipe No. Cap.Distr.

Refr.Flow O | Cap.Distr. Refr.Flow Q' (horsepower) Rate(nis)
Ret. (horsepower) Rate (n's) Ret. (D) 1.2 - 10 0

0.7 5.5 (2 1.2 10 0 0.7

5.5 _ (3 : 1.2 10 0 0.7 5.5 _
(4) 1.4 - 7.5 X 2.918 10 . -0 (5) (2.4)

12.6 0 (1.4) 7.3 - %6) : &3.6) 18.5 0
(2.1) not gply for ghe ppprating rpom units’ hatralsopgnon-opersgfing

17.2 0 In Tabl e St t he abbreviations represent as set forth
bel ow.  Or reghpng; Eppm unitseynacity distribution Refr. Fl ow Rate :
Ref ri gerant Fl ow

by Table 3, accor _%g tolfnd gbéwzﬁﬁ8ﬁra%a?P8%h£§s%%ﬁ;883533FP9 8?5Fﬁgomm

AT L LR At R A AL A R A

220 o CRERELER, s A5 SSR0URE, oTUp §E0%' Whailesbel Dbl OBpbPatienf or oo
timer Tl is set to 0 (timer Tl is reset) and the operation
timer T1 starts counting. At step S3, whether the count
value of the timer Tl reaches T2 (T2 is a time period
sefting a récovery interval of fhé refrigerétor oil and 'is
arbitrafily set 'in consideration of the lengthé and the i
diameters of the refrigerant pipes constituting the
refrigeratiﬁg cyéle. For example, 2 hours), is determined
(T2 T1).

When the condition of step S3 is satisfied, the oil
recovery operation is started at step S4land the following
steps are executed. First, at step S5, determination of
Q2=Q1 (compressor capacity necessary for siﬁultaneously
returning o1l for all of installed room units <= maximum
capacity' of compressor), that is, whether the refrigerator
0il can simultaneouéif be returned from all of the room
units, is determined. |

When fhe condition of step S5 1is satisfied, the
operation proceeds to step S6 where a value. of an oil
recovery oﬁeration timer T3 is set to 0 (oil recovery
operation timer T3 is reset) and counting is started. At

the same time, electronic control valves -of the room units
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15 electrically driven expan5|on val ves 23a - 23d. In this case, the
capaC|ty corresponding to 1.2 horsepower is distributed to t he refrigerant
pi pes of pipe nunber (1) through (3), the capacity corresponding to 1.4
horsepower is distributed to the refrigerant pipe of pipe nunber (4), the
capacity corresponding to 2.4 horsepower is distributed to the :
refrigerant pipe of pipe number (5), 19t he capacity corresponding to
3.6 horsepower is_distributed to the refrigerant pipé of pipe nunber (6)
and the CQBQC|f91180rPB§BSHd|ﬁ§ stgp §7 ﬁ8r§é58me¢ ej soPgndng hdegree o

the refrj eran% ﬁ 8 of plg nunmber S é whi.ch the refrlgekgnt of the
flow rate ?ﬁee 8&hBHBend ewPPﬁrPﬁé PeEE EFF@éstPSStFPoﬁﬁ where thepg g
result, the flﬁ¥/rate of %e refrl erant _of nor.e bt ai ned for-
the refriQRP5R 8Fpe§a8Pcé Be Oﬁu 8rc°?3fes?ﬂroﬁ§h ngfeagﬁ& %9) aPhrough

(1) and opbPEciOhl ' LEBLALEy oLl Ll OB KoEREHIARS: chd it apdipEnt

the maxi num capac ty O conp €S50r rac paC|t
the conprggsor necessary for returning the refrigerator oil for the
refrigerant pipes of pipe nunber (1) through (4), is distributed to the

roomunit 22d. At step S9, whether the operation of the refrigerator
0il recovery has. been performed for a refrigerator oil
recovery operation time T4 (for example, about 3 minutes),
is determined. That is, the.reéovery operation of the
refrigerator oil is continuéd until T4<T3 is satisfied.
When step S9 is.satisfied, the recovery operation of the-
refrigerator oil 1is finished at step S10, the operation
proceeds to a normal operation and thereafter, returns to
step S2 where the operation is ready for successive recovery

~ operation of the refrigeratof oil.

Further, when Q2=Q1 is hot satisfied at step S5, the
operation proceeds to step S11 for carrying out fhe recovery
operation of the refrigerator oil at plural times as shown
by Table 3. At step S11, similar to step S8, T3=0 is set.
Next, at step S12, the operation sets the opening degrees of
flow rate control valves of room units for starting the
recovery of the refrigerator oil and sets the opening
degrees. of flow rate control vaives of room units for not
returning the refrigerator oil to about half values thereof
in returning the refrigerator oil.

However, the opening degrees of the flow rate control
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Although the distribution is necessary when the room unit 22d is
brought into "thernmo ON' (operated since deviation between room
tenperature and set tenperature is a predeterm ned value or nore), the
distribution is not necessary when the roomunit 22d is brought into
"t herno . 16 OFF" (stopped since
devi ati on between room tenperature and s@¢t tenperature is less than a

d | d f f f h

Perri gor aRELOBF patobhll ReoRBAES, #Pr natnbetArfane. PaquFeeh gerator
he enbod

wnen the-2bbm 4551 b5 FAT Bl vgy ¢ hoaeob@% RRBuBELLS, b, capsraddgs” o

e et B Jp8p CIASPONRIaRR L L £AL bB8YATERE ObabBS1chST LLIPLAY can

be provi at the're erant pipe o

necessarYGoﬁﬂﬁe§§8Ptchﬁhkyb@rb¥gﬁgﬁ%p§ﬂ§b09 ¥@b¥ea %%gte”ay be fully

cl osed regardless operating condition of the roomunit 22d,
the operation capagtly 8t LRepCETB|ECEREr oBBYaBEoARXLADARYLYS Ber SQp@Wer in

ths ~compressor is set similar to step S8 and at step S14,-
similar to step S9, the time for continuing the recovery
operation of the refrigerator oil is controlled.

Next, when the condition of step S14 is satisfied, at
step S15, whether all of the recovery operation of the
refrigerator o0il +that 1is set at plural times has been

" finished is determined. When the recovery operation has not
been finished for all the times, the operation returns to
steps S11 through S14 again, and the recovery opération of
the reffigerator 0il in unfinished pattefns is stértéd based
on Table 3. When the condition of step S15 1is satisfied,
the operation proceeds to step S10 where proéessings of
finishing the recovery operation of the refrigerator olil are
performed.

According to the flow diagram of Fig. 4, the recovery
operation of the refrigerator oil is carried out at every
predetermined time period T2 (2 hours) for setting the
interval of the recovery operation of the refrigerator oil,
but, 1if desired, the 0il level sensor 102 may be installed
to the compressor and the recovery operation of the

refrigerator oil may be performed when a-detected_value of



enbodi nent), the capacity of about 1.7 horsepower may be distributed to

the first through the third roomunits 22a - 22c, and the flow rate of the
refrigerant may be increased so that.the recovery (returning) nay be
performed in a shorter period of tine. Next, according to the

operation pattern 2, the -capacity distribution of the conpressor 21 is
performed such that the first through Zhe third roomunits 22a - 22c are
operated at 0.7 horsepower and the fourth - roomunit 22d is _operated at 2.9
hor sepowethe | noihi te¥adesenrercipadi PycdeserRiB8AdTRAGUL0OB. ¥CRSrsepdRer is

distributed to the refrigerant pipes of pipe nunber th h (3),,th
17 capacthysco¢ﬂ§§poﬁﬁpﬁgefosieg EBFSSBB&EEngsoHistpé%%F@a£ggg°P%e%f ©

nor sepoverot P Taretr Bt 88 FBLuEhemeycbp, BEpEhtedn B BI8gR" B e T,
to the FRPFABLPANECoRBEPEr S BeAndAber (5) and the capacity o
Although an explanation has been given qf specifié
embodiments, the embodiments of the present invention are
not 1limited to those. For example, although in the above
embodiments the flow rgte of the refrigerant _cépable of
firmly perforﬁing the refrigerator.oil recovery is set to 10
m/s, the value can bertinently be changed in.accordance with
the refrigerator oil,'the refrigerant, the specification of
the pipes and the like and is not limited to ~this value.
Further, although according to the embodiment, four of the
room units are divided into two roomiunit groups each having
two of fooﬁ units according to the operation patterns 1 and
2, the refrigeratbr 0il recovery may be performed for each
of .the room units and a total number of the foom units,
combinations of the room unit groups and the .1ike may
pertinently be set. Further,. the compressor installed to
the outdoor unit may be of a discharge amount variable type
or may be of a constant speed type. Further, the present
invention 1is not 1limited to the multi-unit <type air
conditioner but is applicable to all the air conditioners
including an air conditioner having one outdoor unit and one
room unit.

As has been explained, according to the present
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cbrresponding to 5 horsepower is distributed to the refrigerant

pi pe of pipe number (7) by which the refrigerant having the flow rates in
correspondence with the respectives is flown. As a result, the flowrate
of the refrigerant of 10 mls or nore is obtained for the refrigerant pipes
of pipe nunber (4), (6) and (7) and the refrigerator oil is returned
firmy. * By perform ng both of theosoperation patterns 1 and 2, the
flow rate, of the refr of 10, ' ovided for_all the

LﬁfrigsraEHV?P F%nang%ﬁgégnﬁéfPF&XFg%ﬁrgﬁof??ﬁﬁhggégi??ﬁry P@fﬂ?ﬁed?n
nen, Tor Geggpl. e Lavralegl e cLLLICiatte LLAMRY BARE o
flowrategs f%%%épﬁhtre%fbﬁerﬁﬂg 51104608 Hi%hfgéoﬁﬁlUﬁbtﬁ?COPQSSVEQyIO the

refrigeraﬁ% es of respective plpe nunbers, cone s or nore”and

the ref rélg%t Péno'f'_énré??iég?ﬁkHPi6§1l]§tﬁ§tﬂdiﬁfﬁglity of rpg’ﬁeuhg%gver{

operation e refrigerator oil Is perforned, for exanple, for about -

3 n} nut ezaxaé eyevryded hedes andpidrhidtycage, rbb@ reEQY¥Er ¥roapsat i gad S
perforne '

refrigerant -supply controlling means is provided for

controlling to the supply of the refrigerant for the
yespective room unit groups and, therefore, a sufficient
aﬁount of the refrigerant can be.supplied to each of the
room unit groups and recovery of the refrigerant oil in the
refrigerant pipes can be performed in a short period of time

and with certainty.
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18 not_gnL¥_LnL_Lhe—eperatihg roomunits but also non- operating or

restlng roontunlt Fig. 4 is a flow diagram show ng the operation
of the §MH (“ﬂ! Mﬂ present i nvention where the control is started
at step

val ue of an operation ti Tl is set to O
(timer T1 |s reset) and-thei operation timer T1 st ﬁi@agdg1 ' - tep
S3, whether the count value of the tinmgg Tl reac 't;TF%E%BEE
peri od settln%'a recovery interval of the refriger AAGEDs
arbi trari MAAJetlS PLédERiel%ti on of the lengths and the diane t he
refrigerant pipes constituting the refrigerating cycle. For exanple, 2
hours), is determned (T2[err] T1). . Wen the condition of step S3

ol Towi ng™ st efe. ARRrbe it oEY i i adla Gk B ol orei #tBler 1
QL (compresseh GNAGI 1Y JEGPSSAY dala I AIEYSlY ewgﬂt?gef#%ﬁgr al

i nstal I'ed room uni'ts Téerr] capacity o npr essor

vvhet her tRheq r%f“f%eifatéirrclﬁe{dﬁ?é‘ %rﬁﬁ%% ) 0% o*ﬁg‘t t70n 01; step S% ls

the room dnits, Is determ ne nthe ¢
satisfiedrelfdgerator o1l by using a compressor, a heat side heat

"exchanger, pressure reducing derices, a plurality of user
side _neat exchangers and devices -constituting . the
refrigerating cycle by separating-the devices into a heat
side unit and a plurality of user side units,

wherein the method comprises the steps, in a recovery
operation for returning the refrigerator oil from the room
units, of:

dividing the plurality of room units into a plurality of
room unit groups, and

carrying out a recovery operation of the. refrigerant for
each of the room unit groups of the user side units, to
thereby return the refrigerator oil at every time where the
air conditioner reaches a state of a predetermined

condition.

2. .The method of returning a refrigerator oil of an eir
conditioner according to Claim 1, wherein in operating to
return the refrigerator oil a flow rate of the mixture of
the refrigerant and the refrigerator oil flowing in the

plurality of user side units is maintained at a

Thxs Sheet Has Been Re'i

A




oferation proceeds to step S6 where a value of hanﬁ_gLL__ng%;$L¥3_
operation tiner T3 is set to O (oil recovery operation Tti 1S
reset) and counting is started. At the sane ti rren,ﬂmgm," il [ r ol
val ves of the room units . m’”mﬂnmre
fully opened at step S7 to nmake the opening degree t her edf maxrnmum
the operation proceeds to step S8 where tje operation capacity -of the
conpressor_is, increased to an . operation capacity capable of returning the

refri ger aPgedediqroined valyg QF diOR- yhet her the operation of the
refrigerator oil recovery has been perforned for a refrigerator oil

recovery operation tine T4 (for exanple, about 3 mnutes), is determ ned.
That is, ot he Krgeov e t'% t ' 0l 4 Ol IS continued
until T4 gr'r] © gﬁél%%(?‘?s(gfeﬂ.. “ﬁ{enngs g%efgg{%éstg‘%%ﬂ S J|“lec1‘#’t-héer§r e% Eery

oper at | O”c%fncfihﬁox{{xf M4 SES AL P g Ot d é]ﬁa{xﬁ ) Shate A1 01 @R %ri%%r%@%&#i on

proceeds to a nornal operation and thereafter, returns to st ere
the operalOlHE F&ddyedinpuccessi ve recovery

4. The method of returning a refrigerator oil of an air
- conditioner aLccording.thlaim 3, wherein the number of the
user éide units included 1in tﬁe respective gr;oups is
equivalent to the number of the units for maintaining the
flow rate of the mixture at a predetermined value or more in

operating to return the refrigerator oil.
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operation of the refrigerator oil. Further, when Q[err] QL is not
satisfied at step S5, the operation proceeds to step S11 for carrying out
the recovery operation of the refrigerator oil at plural times as shown
by Table 3. At step S11, simlar to step S6, T3=0 i's set. Next, at step
S12, the operation sets the opening degrggs of flowrate control valves of
roomunits for starting the- recovery of the refrigerator oil and sets the
openi ng degr 8£STADD DIWREFURNING REFRIGERATOR OTLOF WIRIGONDITIONER
returning the refrigerator oil to about half values thereof in returning
the refri gABSTRACT! . However , the openi ng degrees of the flaow
“rate control 20 val ves of the room
units for not rEhwmspgox&dlmlamthodgﬂrreﬂunnngmrbfngemwmﬂ bf an aig donditiodarse but
naturally may arbitrarily be set in conpliance with the operati on capacity
of the cohgvirsanoutioonuyit bkl)and ageralitit of reopy m@dlga al?c) supplied witeat |  at
step S13, the operation capacity of the_ _conpressor t simlar ? step
S8 and at wfrgersatifromsherionidoor Boit () tsyhigh e 10l1¥¢90¥ Bmt egcie]mermpwgumﬁe( 2a

recovery - 12¢) are connected by a plurality of refngerant pipes. In the recovery operation for
retﬁrning the refrigerator oil from the room units (12a - 12¢), the refrigerant pipes and
the like to the outdoor unit (11), the plufality of room imits are divided into a plﬁrality of
room unit groups and the recovery operation of the refrigerant is carried out for each of
the room unit groups.

Fig. 1



©pération of the refrigerator oil is controlled. Next, when the
condition of step S14 is satisfied, at step S15, whether all of the
recovery operation of the refrigerator oil that is.set at plural tines has
been finished is determ ned. Wen the recovery opération has not been
finished for all the tinmes, the operation returns to steps S11 through Sl14
again, and the recovery operation of thelfefrigerator oil in unfinished
patterns is started based on Table 3. Wen the condition of step S15 is
satisfied, the operation proceeds to step S10 where processings of
finishing the recovery operation of the refrigerator oil are perforned.
Accordi.ng to the flow diagramof Fig. 4, the reeovery %peration of the

refrigerator oil is carried out at every, predeﬁérninea time period T2 (2
hours) for setting the interval t heor ecover y: oper at(i -t he
refrigerator oil, but, if desired, the pif—tevel- -102 |may be
installed to the conpressor and the ™S i of t he
refrigerator oil nmay be perforne ?hsn adet e V3 p
0
[o2]
Lo}
K
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Lo
AN
|
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#21 the oil level sensor is a predeterm ned value or |ess. In this
case, another step for carrying out determnation of "oil level [err]
set value" may be provided in place of the operation at steps S1 and S2.
Al t hough an expl anation has been given of specific enbodinments, the
enbodi ments of the present invention,gre not limted to those. For
exanpl e, although in the above enbodinents the flow rate of the
refrigerant capable of firmy performng the refrigerator oil recovery is
set to 10 m's, the value can pertinently be changed in accordance with
the refrigerator oil, the refrigerant, the specificaton of the pipes and
the like and is not limted to this value. Further, «althoughmaccording to
t he enbodi ment, four of the roomunits are divided i foom uni t
groups each having two of roomunits according eratijon patterns 1
and 2, the refrigerator oil recovery may becipef f of the
roomunits and a total nunmber of the room unft ti ors-Qf the room

unit groups and the like may pertinently b& Set! Fur er, the ¢onpressor
installed to the outdoor unit may be of a dj slcharbe anount variable type
or may be of a constant speed type. Further,the|present inventjon is
er buts i §
o

oY

not limted to the multi-unit type air condgyio
applicable to all the air conditioners -

(5) 2 15. 88
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Mincfuding an air conditioner having one outdoor unit and one roomunit.
“As has been expl ai ned, according to the present
22 invention, there .is provided an air conditioner having an outdoor unit
and a plurality of roomunits supplied with a refrigerant fromthe outdoor
unit in which in recovery operation of a refrigerator oil, the plurality
of roomunits are divided into a pluraliBy4of roomunit groups, and
refrigerant supply controlling nmeans is provided for controlling to
the supply of the refrigerant. for the respective roomunit groups and,
therefore, a sufficient anount of the refrigerant can be supplied to eaeh
of the roomunit groups and recovery of the refrigerant oil in the
refrigerant pipes can _be perfornmed in a short period of tinme and with
certainty. 3
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;23 : CLAI M5 1. A met hod of returning
‘a refrigerator oil of an air conditioner, said air conditioner having a
refrigerating cycle for circulating a m xture of a refrigerant and a
refrigerator oil by using a conpressor, a heat side heat exchanger,
pressure reduci ng devices, a plurality of user side heat exchangers and
devi ces constituting the refrlgeratlng c 4e by separating the devices-
into a heat side unit and a plurality of user side units, wherein
the nmethod conprises the steps, in f? io(ﬁry operhtion for returning the
refrigerator oil fromthe roomunits;] ividing the plurality of
roomunits into a plurality of roonlunlt,Prou . and carrying-outja
recovery operation of : gerant fqr khégPébﬁﬁwﬁPthﬂEUps of the usegr
side units, to thered§ r%?ﬁﬁﬂ7thE\T%Jrigeﬁgtorunelfbwosmuhemuﬁernsedeaheat
exchanges e i I'r_conditiongr Teache@id Beedatearn ned state.
2. The neg hod of retm YR e%rigeragp{ @mhpegsaaraC@ﬂEHKM§loner

according tof Claim 1, Imﬁ% eratfi ng Hibﬁgggégog & é%frl rator oi

D |

nlin

a flowrate pf the m xtureyof the _refrilges anke @0da efB qergl 08 01
flowing in the plurali 8’r sitel ufits | $f MRL Nt AhREG 1 1&fd Room Units
24 predeternf ned val US~QF 2more. NO |pg. Oil Recovery
YES 4/34 " Operation Timer
START OIL RECOVERY | |T4: S?to'?ime .
OPERATION _ _ o il Recovery Operation
S5
NO
YES
T3=0 |~—S6 T3=0 |~-S11
S7 S12
¥ S i el
SET OPENING DEGREES < SET OPENING DEGREES
OF ELECTR. CONT. VALVES OF CONTROL VALVES
OF ROOM UNITS "~ OF ROOM UNITS
. FOR OIL RECOVERY
SET OPENING DEGREES
OF CONTROL VALVES
OF ROOM UNITS
FOR NON—OPERATION
S8 OF OIL RECOVERY
1 S i
SET COMPRESSOR SET COMPRESSOR | _g13
CAPACITY : CAPACITY
1 i
S9
T4=T3
////’> NO
YES
S15
OIL RECOVERY
OF ALL ROOM UNITS
S10 FINISHED ?
] _
FINISH OIL RECOVERY | - . YES
OPERATION _
T




3.

met hod of returning a refrigerator oil of an_ air -_conditioner

‘accor di ng to Claim2, wherein the,refrigerant. isf; t.
The et ho a refrigefator oil of CREPL HSHEE?
accordlng

: mhereln t he nunber of the Juder side unitsli cluded

in the res mﬂm ! equi val ent 280 the nudntler 1d3 MAR49%%i tls | f or
of the mixture at a prledet erm ned val ye lor nore

operating to returnt"he refrigerator oil. '

mai nt ai ni ng*t
in

CLAIMS

1. A method of returning a refrigerator oil of an airl conditioner, said air conditioner
having a refrigerating cycle for circulating a mixture of a refrigerant and a refrigerator oil
by using a compressor, a heat side heat exchanger, pressure reducing devices, a plurality of
user side heat exchangers and devices constituting. the refrigerating cycle by separating the
devices into a heat side unit and a plurality of user side units,

wherein the méthod coinprises the steps, in a recovery operation for returning the
refrigerator oil from the room units,.of:

dividing the plurality of room umts into a plurality of room unit groups, and

carrying out a recovery operation of the refx:igerant for the room unit groups of the
user side units, to thereby reulr;l the refrigerator oil from the user side heat exchanges
every time the air conditioner rea{ches a predetermined state.
2. The method of returning a refrigerator oil of an air conditioner according to Claim
1, wherein in operating to return the refrigerator oil a flow rate of the mixture of the
refrigerant and the refrigerator oil ﬂoWing in the plurality of user side units is maintained

ata
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