. - 15-:SPECIFICATION REFRI GERANT CYCLE APPARATUS 5 BACKGROUND OF THE

| NVENTI ON The present invention relates to a refrigerant cycle in which a
refrigerant circuit is constituted by sequentially connecting a
conpressor, a gas cooler, 10 throttling means and an evaporator. In this
type of conventional refrigerant cYEE@IFappara@Nus, a refrigerant cycle
(refrigerant circuit) is constituted by sequentially annularly

pi pe-connecting a conpressor, e.g., a multistage conpression type rotary
15 conpressor having an internal internediate pressure, a gas cooler,
throttling neans (expansion valve or the like), an evaporator and others.

Further, a refriger s taken_into a | ow pressure chanber side of a
cylinder from an iﬁ?gﬁggggéﬁTO?YQLFOBBPﬁRﬁgﬁﬁression el ement of the rotary

20 conpressor, and conpression is perforned by operations of a roller and
a vane, thereby obtaining a refrigerant gas having a high tenperature and

a high pre EerRJH L g [ i s discharged froma high-pressure
chanber si Jiles of Stk £ ngﬁa di scharge port and a 25 di scharge

d absor bi h ' I its.heat in th
ool or . and i 5 then ThrriTEar by PREEOR BPFRERG FRaRe it daRAPed 1o the

evaporatorcycle in which a refrigerant circuit is constituted by

sequentially connecting a compressor, a gas cooler,
10 throttling means and an evaporator.

In this type of conventional refrigerant cycle
apparatus, a refrigerant cycle (refrigerant circuit) is
constituted by sequentially annularly pipe~connecting a
compressor, e.d9., a multistage compression type rotary

15 compressor having an internal intermediate pressure, a gas
cooler, throttling means (expansion valve or the like), an
evaporator and others. Further, a refrigerant gas is taken
into a low-pressure chamber side of a cylinder from an
intake port of a rotary compression element of the rotary

20 compressor, and compression is performed by operations of a
roller and a vane, thereby obtaining a refrigerant gas
having a high temperature and a high pressure. This
refrigerant gas is discharged from a high-pressure chamber
side to a gas cooler through a discharge port and a

25 discharge sound absorbing chamber. The refrigerant gas
releases its heat in the gas cooler, and is then throttled

by the throttling means and supplied to the evaporator.



2 The refrigerant is evaporated there and endothermis perforned fromthe
circunference at this time, thereby dedonstrating a cooling effect. Here,
in order to cope with the global 5 environnental problens in recent years,
t here has been devel oped an apparatus using a transcritical refrigerant

cycl e whi clihet irkifzegegambon sdieaide a6 ) eI G R Nd¥@lerof §fd 1 gerant as.
a refrigerant in place of conventional fluorocarbon and operates with a

hi gh- pr esspeefsirdedbéirog theusadcamrareuwper G thtal MRSSWRrddy such a
refrigerant cycle apparatus, in order to prevent a liquid refrigerant from
returning demonshsatiogpressol inki efffeesul ts in |iquid conpression, an
accunulator is arranged on a | ow pressure side between an 15 outl et side of
t he evapor at or andHB&¥ s, ntiak @ rsiede tof dupe widnprgssarioddie |iquid

refrigerant is stored in this accunulator, and only the gas is taken into
t he conpr eSEIETONPERLRSr REPElemgr 40t FergnveyRatiss ddjarst édissdeas to prevent
t he quuiddrefiigerant in the accumulator fromreturning 20 into the

conpr essor “E¥ELOPEIGAN 3RpaKataspYsdRg ApBFrRESCTdR idadi dedpdweMant?- 18602) .

ol i ger ant eval SEHonPEd BT EaEn0R B xRN G Lan ety or cover
an openi ngy@k.§ HErgne t BLOL LY, JRANS, MySt be redyced or &;03pacity of the
fluorocarbon and operates with a high-pressure side being
10 wused as a supercritical pressure.
In such a refrigerant cycle apparatus, in order to
prevent a liquid refrigerant from returning into the
compressor which results in liquid compression, an
accumulator is arranged on a low-pressure side between an
15 . outlet side of the evaporator and an intake side of the
compressor, the liquid refrigerant is stored in this
accumulator, and only the gas is taken into the compressor.
Furthermore, throttling means is adjusted so as to prevent
the liquid refrigerant in the accumulator from returning
20 ‘into the compressor (see, e.g., Japanese Patent Application
Laid-open No. 7-18602).
However, providing the accumulator on the low-
pressure side of the refrigerant cycle requires a large
refrigerant filling quantity. Moreover, an opening of the
25 throttling means must be reduced or a capacity of the

accumulator must be increased in order to avoid the return

of the liquid, which leads to a reduction in cooling



-~accunul ator nmust be increased in order to avoid the return of the |iquid,
which leads to a reduction in cooling 3 _ capability or an increase in
instal lation space. Thus, in order to solve the | i quid conpression in the
conpressor W thout providing the accunul ator, an applicant attenpted a
devel opnent of a refrigerant cycle apparatus depicted in a 5 prior art
drawi ng of cFP&13itynoFl @n 3ncrebeeence imsrrenadlati®rdeneices arhdg)t amal
intermedi ate-pressure nultistage conpression type rotary conpressor, and
this conpr@tdef Eenperisesths lémmdtr complremevitonldr rthe seapedseont ai ner 12,
and a first, 10 rotary conpression elenent 32 and a second rotary
conpr essi ofi* B BYENPT Y 1GRNEN thee agewaR alspra Bot applsivait at6eolptei s
electric elenent 14. An _operation of the refrigerant cycle apparatus in
this exanp?%V%??Pmﬁ8ﬁ18£ ge§@ﬁ?5€8Faﬂtr@ﬂﬁﬂ@eﬁﬁmﬁﬁﬁtWW sepistieswipr @éssur e
suck fr efrigegrant intro ing tube 94 of the conpressor 10 is

S ssed tiohavbt Sk ARtabnia RG-S

conpresse ave an ressure by the first rotary
conpressi on el ement 3 an i.scharged into the seal ed container 12.
Thereafter, it flgas%ggf gfo%F?%EGP%Pnﬂﬁﬁ%ﬁﬁlfiﬂ %% Fube 92 and 20
enters an {pte [ k ci [ 50A. . Th i nternmedi ate coqoling
circuit 150A iiﬂ%gOS%gggﬂgghggetggggﬁbr%hggaéﬂsiaggsF@ggFgﬁsigﬂ,%gﬁﬁ heat
of the refrdgerantohsresebeasaflat BRIS BYmpRealhzCoRlllg5Ugt hgd. Here, heat

of the

electric element 14 in a sealed container 12, and a first

10 rotary compression element 32 and a second rotary
compression element 34 which are driven by a rotary shaft
16 of this electric element 14. |

An operation of the refrigerant cycle apparatus in

this example will now be described. A refrigerant with a

15 low pressure sucked from a refrigerant introducing.tube 94
of the compressor 10 is compressed to have an intermediate
pressure by the first rotary compression element 32, and
discharged into the sealed container 12. Thereafter, it
flows out from the refrigerant introducing tube 92 and

20 enters an intermediate cooling circuit 150A. The
intermediate coolipg circuit 1502 is provided so as to run
through a gas cooler 154, and heat of the refrigerant is
released there by an air-cooling method. Here, heat of the
refrigerant having an intermediate pressure is taken by the

25 gas cooler.

Thereafter, the refrigerant is taken into the

second rotary compression element 34 where the second



-refrigerant having an internedi ate pressure is taken by the

25 gas cooler.

Thereafter, the refrigerant is taken into the second rotary conpression

el enent 34 where the second 4 conpressipn-is perforned, and the
refrigerant is turned into a refrigerant gas with a high tenperature and a
hi gh pressure and discharged to the outside by a refrigerant discharge

pi pe 96. Abohhi-8sERERNG < #ng%§ gdge%ﬁﬁ{tggéﬁag np&gégﬁgfighgﬁﬁgggropriate

supercritical pressure. he refrideran
refrigeranindbsghaegetdpen?6 ohlsons tnto i, cool.er 154
the refrigerant gas i ébr el gasggsby t ﬁ‘e aaihrl-rbqjcoo%pnegrar}:elf%eod",m

t hrough anpiatenral aheatii s8nhexgRaNger t%%o-oﬁ”tcdhé";]b&é %l%e\‘f\f;e%i

by the refrigerant on a | ow pressure side

wher e .heat of
<3ﬁﬁe?}g%asses

FH oman

evapor at or di5¢haagd phpef ooner arefnigenaierdts Hy therr cpolggde Then, the
refrigerant is reduced in pressure by an expansion valve 156 and enters a

gas/ |9 qui dedBprexeddstat ani applioproreeesmpethantidaf | omssd o, t he

evaporat or 157 and evaporates. The refrigerant which has fl

owed fromthe

evapor ator ‘157 pasfbe thkrfouglertng igaterdialchdepdd exedranges 160, and it

takes heat fromthe refrigerant on the high-pressure side,

t hereby further

bei ng heatB8fr2gerhnh, dinchretei joban®ohddiced iimtcheHantprnatodbat 154

exchanger ;go regeats the cycle in which it is sucked into
where heat of the refrigerant gas is released by

cooling method, and it passes through an internal

the air-

heat

10 exchanger 160. Heat of the refrigerant is taken by the

refrigerant on a low-pressure side which has flow
from an evaporator 157, and the former refrigeran
further cooled. Then, the refrigerant is reduced
bressure by an expansion valve 156 and enters a g

15 mixed state in this process. Then, it flows into

ed out
t is

in
as/liquid

the

evaporator 157 and evapotates. The refrigerant which has

20

.flowed from the evaporator 157 passes through the internal

heat exchanger 160, and it takes heat from the refrigerant
on the high-pressure side, thereby further being heated.

- Then, the refrigerant heated in the internal heat
exchanger 160 repeats the cycle in which it is sucked into
the first rotary compression element 32 of the compressor

10 from the refrigerant introducing tube 94. 1In this

- manner, a degree of superheat can be taken by heating the

25

refrigerant which has flowed out from the evapotator 157

with the refrigerant on the high-pressure side by the

internal heat exchanger 160, the return of the liquid that



~the first rotary conpression element 32 of the conpressor 10 fromthe
refrigerant introducing tube 94. In this nanner, a degree of superheat can
be taken by heating the 25 refrigerant which has flowed out fromthe
evaporator 157 wth the refrigerant on the high-pressure side by the

i nternal heat exchanger 160, the return of the liquid that 5 the liquid
refrigerant sucked i pto the coppress Q can _be prevented w t hout

' 1
provi ded aPG kit do br T htoehet |k BH?B‘rFﬂelpBWEP%SEBWEJ?S?E_@F afd°ar
can be b avorted T Guth e RPbET P he drt e er e apBA B oo bR Lhge o8

can be 5 avoided. Th such a

conpr essor i t efrjgeran i.th a.high ressure flows into
t he sealeéj%%n%iyﬁ%$@€§g¥?o%?%éba%h%fggt%gg%éV?ﬂa%?g§8Fﬁﬁﬁd%§ehigh pressure

and an 1 Nt&sfiBel 836 0o PLESIUESLE26D BReCHibL LRI EURBREESTURe aRdpLhen

reach the equilibriumpressure together wt | ow pressure. heref or e,
it takes axe®nsedlerable tinme for the pressures in the refrigerant circuit
to beconme an equalized pressure. In this case, if there is a difference

between a 15 highipresshre asdraghbewnpr egsuee aphatheukot @hnC QWY essi on
el ements at the tine of restart a?ter the stop, the startability is

det eri or atemn@nes 2o dahfiges netyoyee Ppsthbl yergegerahedwiAddit hegal |y, since
the internmediate pressure in
pressure flows into the sealed container 12 from a gap of
the cylinder 38, and a high pressure and an inéermediate
10 pressure reach an equilibrium pressure and then reach the
equilibrium pressure together with a low pressure.
Therefore, it takes a considerable time for the pressures
in the refrigerant circuit to bepome an equalized pressure.
In this case, if there is a difference,betweén a
15 high pressure and a low pressure of the rotary compression
elements at the time of restart after the stop, the
startability is deteriorated and a damage may be possibly
generated.
Additionally, since the intermediate pressure in
20 the sealed container first reaches the equilibrium pressure
together with the pressure on the high-pressure side, the
pressure is incréased after stopping the normal operation.
Therefore, the pressure proof design of the sealed
 container of the compressor must be carried out taking an

25 increase in pressure after the stop into consideration,

which results in an increase in production cost.



20 the
witht

seal ed container first reaches the equilibriumpressure together
he pressure on the high-pressurg side, the pressure is increased

after stopping the normal operation. "Therefore, the pressure proof

of the

seal ed container of the conpressor nust be carried out tak

increase in pressure after the stop into consideration, which resu

r A' REO. t'ﬁ - . 6  SUMMARY OF THE | NVENTI ON Exanpl e
gerant cycle apparatus which can reduce a

production cegimphé | embagt #8hRY mEeGUBkHZaLE0R 9&f9&%§§gh%sc&%1% refrigerant

an i nc
enbodi

circuit after stopping a conpressor. In an aspect 0

the present

desi gn
ng an 25
lts in

i nvent | dPPaThkeve VRichresndedduceefr bgedantiopckessppardeusaistentiingh a

orr Jecanti ELLCILA bp 6POSLLEULSAnY efuegliahly i SRIectind,

conpr ess

a gas coo | i'ng nmeans t he

conpr essiooppimd ugdli agnprestoand second conpression el enents which a
driven by a drive elenent, = sucking a refrigerant into the first
conpr essi on €1 eMRntSPErbn?s FBR- BresslirelsVERt 6Py hEDEERT A§er ant circuit

and  COPPE@SELAN | tor sl §6RERAI BYchL Eﬁbgrétﬁga%ﬁdWEQB ainer, — suck

refrigerant with an intérnediate pressure int

e seal ed container

second %%ﬁ%i@%%?@% el ement, 1scoaprestiihgdi byandqdiesthaidiyng it to a
NI - PreSHlee h§e LombPESLEL! T 925801 SLIEY] t £ntBRL1SHY' FELAT" A04C

appar at Us

an evaporator, the compressor including first and second
compression elements which are driven by a drive element,
sucking a refrigerant into the first compression element
from a low-pressure side of the refrigerant circuit and
compressing it, discharging it into a sealed container,
sucking the refrigerant with an intermediate pressure in the
sealed container into the second compression element,
compressing it and discharging it to a high-pressure side of
the refrigerant circuit, the refrigerant cycle apparatus
comprising: a bypass circuit which causes an intermediate-
pressure area to communicate with a low-preéessure side of the
refrigerant circuit or causes a high-pressure side to
communicate with the intermediate-pressure area; a valve
device provided to the bypass circuit; and a control device
which controls opening/closing of the valve device, wherein
the contrel device constantly closes the valve device but
opens it in order to release a flow path of the bypass

circuit when the compressor stops.

re

ng the
into the

| e



conprising: a bypass circuit which causes an internedi ate- pressure area to
comuni cate with a | owpressure side of the refrigerant circuit or causes
a high-pressure side to comuni cate S th the i nternedi ate-pressure area; a
val ve device provided to the bypass circuit; and a control device which
control s opening/closing of the valve device, wherein the control device
constantly closes the valve device but opens it in order to release a flow
path of the bypaEST: cihBuUVElTReASVRESCHYr BSsOPeSESpSONGa T TRTICLiYer, t he

val ve dgvigerhayspg oggn@gecggﬁggégggky with the stop of the conpressor.
Furthernore, the vaFve devi ce y be opened in a period imrediately before
7 the stop biirthervonpretbor vahdeabiteicehmagt bp obchlel Sane. phieaver, the
val ve devicg.ngglbe oEened after a predeterm ned period fromthe stop of
the conpl8s3bf -1 AdAFtPbRal Iy, carbon dioxi de may be used as a

refrigerant. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a vertical
cross-sectional view show ng an internal internedi ate-pressure nultistage
conpression type rotary conpressor of an enbodi ment used in a refrigerant
cycl e apparatus according to the present invention; FIG 2 is a refrigerant
circuit diagramof the



I

|

refrigerant cycle apparatus according to the present invention; and FIG 3
is arefrigerant circuit diagram of a, conventional refrigerant cycle
apparatus. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT A preferred
enbodi ment according to the present invention will now be described with
reference to the acconpanying drawings. FIG 1 is a vertical
cross-sectional iew of an internal internediate-pressure - 8 nultistage
(tmo-stﬁé%)s 8ﬁp9%sgﬁ%ncPVB€eF8P§r9“@0&6F§§56Pe FGCBoRPr it6ENG 28K 1 st
rotary conpresskefcel egRat vhi bESHevELRPRHESSHRN BLERENL)+32 and a second
rotary conpression elenment (second conpréssion elenent) 34 as an

enbodi nekedefesmanednpresedr fusedtha atpeef pifgéhantonpcks sappar at us
according to 3 i pon, and FI G is a, refrigerant circuit

di agr am of tﬁéggggéﬁég?ghtg%§§%8 aggﬁégStH?yaégoFaﬁﬁgaFoathe present

i nvent i pafrigeeanh.draw ng, reference nuneral 10 denotes an 10 internal

i nternmedi ate-pressure nultistage conpression type rotary conpressor which
uses carbon dioxide (C02) as a refrigerant, and this conpressor 10 is
consti tykedrohracreEprAAr bparysegkegrreat ainer 12 forned of a"s teel plate,
an electric elfement 14 as a drive etement which is arranged 15 and
accommodat edF6A- ah uppervertechh anopateendliospaceiefr sthbwingeamned

Conta'nfﬁtégnafngn@e£8ég£gt3939éggakgnmultistage compression type

rotary compressor of an embodiment used in a refrigerant

cycle apparatus according to the present invention;
FIG. 2 is a refrigerant circuit diagram of the
refrigerant cycle apparatus according to the present
invention; and
FIG. 3 is a refrigerant circuit diagram of a

conventional refrigerant cycle apparatus.

DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENT

A preferred embodiment according to the present
invention will now be described with reference to the
accompanying drawings. FIG. 1 is a vertical cross-sectional

view of an internal intermediate-pressure



- mechani sm portion 18 which is arranged on alower side of this electric

el ement 14 and is conposed of a.;first rotary conpression elenent 32
(first stage) and a second rotary 20 eoBpression el enment 34 (second stage)
which are driven by a rotary shaft 16 of the electric element 14. It is to
be noted that the electric element 14 of the conps>ssor 10 is a so-called

ool o coneehLraLeck L kg Lyes. DAL oo, RS BURRSL, oLt xal i one and

a torque are contr tt om portion o e seal ed

container 1@ &Sm@pPisLhd £?§§£¥9i£otEggy&?@REaggﬁgnc%ﬂ%ﬁkﬁg;é%%r%%

constituted 9 of a cohtainer main I ch ‘acconmo es 't he

electric etanenisdfomndl &hent Pt 80YarQNRr §88bARN FBEARY SBlpReLLieR 18 and a
bow -1i ke end cap (cap body) 12B which closes an upper opening of the

cont ai ner ednebodysd@ind SchdptBerion eilkguhay 34t aghspntmbelkembal ©b%
formed at a center of an upper surface of the end cap 12B, and a term nal

(wiridng i s2 etompratec) 20edsed horsBpph¥ranpowet:let appheathectric el ement
14 is attached to this attachnent hole 12D. 10 The electric el enent 14
conpri ses acerdiong 220 e chrésentt aohedtipnanaadnuiiar. Dorm al ong an i nner
peripheral surface of an upper space of the sealed container 12, and a
rotor 24 wifiehigeramserieduahddpaovededf thet mefripatrent22ywileh a sl i ght

space therebetween. This
apparatus according to the present invention.

In each drawing, reference numeral 10 denotes an
10 internal intermediate-pressure multistage compression type
rotary compressor which uses carbon dioxide (COp) as a
refrigerant, and this compressor 10 is constituted of é
cylindrical sealed container 12 formed Qf a “sweel plate, an
electric element 14 as a drive element which is arranged
15 and accommodated on an upper side in an internal space of
this sealed container 12, and a rotary compression
meéhanism portion 18 which is arranged on a kewer side of -
this electric element 14 and is composed of a.first rotary
compression element 32 (first stage) and a se@end rotary
20 compression element 34 (second stage) which aresdriven by a
rotary shaft 16 of the electric element 14. It is to be
noted that the electric element 14 of the compmessor 10 is
a so-called pole concentrated winding type DC#motor, and
the number of revolutions and a torque are controlled by an
25 inverter. |
A bottom portion of the sealed container 12 is an

oil reservoir, and the sealed container 12 is constituted



15 rotor 24 is fixed to a rotary shaft 16 which extends through the center
thereof in the perpendicular direction. The stator 22 has a | am nation
body 26 inwhich,"donut-1like nagnetic-steel sheets are |am nated, and
astator coil 28 wound around the | am nation body 26 by a series-.w nding
20 (concentrated mﬁnding) met hod. Further, the rxot,or 24 is fornmed of a
Ianlnatlondpody of nmagnetic sheetﬁ |i ke the sta

constitut €4 by THEE ?%?%ﬁ ab%rﬂga%efEAnﬁBﬁg RECPRDPRPS SFa %%ﬁatlon body 30.
An i nter rreéii%ter pclaré:’s% # t§n§6tf] Ce)‘l:ga}b/elé\élglerrl'eSSlOE‘l meclh %tlsr ot ar y

conpr essi o el erent e secon FESSI On € ement '34. That

I's, the fi)ﬂ IS &y ar?c?g%rﬁééigfiﬁ ??ﬁ{it8§§f ??%gt |B§t Sﬁc‘i%% LRk ahY

conpr essi el enent are cons iate partition
~plate 36, éwsaemi hiope %!éhﬂﬁi&r§f3§héngoﬁga\ﬁ’ﬂb?shm% 1% bR nged above and
bel ow this |nterned|ate par ition plate 36, upper and rollers 46 and

48 Wy ch amerth&ccentsi galil yrr ot aheHnEN - URBEE ano |1%W%bxﬁfé‘%ie'&ttr laC portions
42 and 44 prOV|ded to the rotary shaft 16 in the upper and |ower cylinders

38 and 40 wérten phase dppéer eneeaot d80thdegh@esapvanes S@dard 52 which
are in contact with the upper and lower rollers 46 and 48 and conpart the

i nsi de of tlOrmeladl ofwihengpperecaidihated) cghi nders 38 samgh140 ai mlowrea | ow
pressure chanber side and a hi gh-pressure chanber side, and upper and
| oner suppor tthreblerst Biic aplleBéntis] 4uppoattached to this attachment

hole 12D.
10 ' The electric element 14 comprises a stator 22
which is attached in an annular form along an inner
peripheral surface of an upper space of the “S8ealed
container 12, and a rotor 24 which is inserted and provided
in this stator 22 ﬁith a slight space therebetween. This
15 rotor 24 is fixed to a rotary shaft 16 which-extends
~through the center Ehereof in the perpendiceudar direction.
The stator 22 has a lamination body 26 in whichsdonut-like -
magnetic steel sheets are laminated, and a :s&ator coil 28
wound around the lamination body 26 by a series .winding
20 (concentrated winding) method. Further, the .xotor 24 is
formed of a lamination body 30 of magnetic :sieel sheets
like the stator 22, constituted by inserting a permanent
magnet MG in this lamination body 30.
An intermediate partition plate 36 is held between.
25 thé first rotary compression element 32 and the second
rotary compression element 34. That is, the first rotary

compression element 32 and the second rotary compression



“menbers which close an upper opening surfaceof the upper cylinder 38 and a
| ower opening surface of the Iower 15 cylinder 40 and al so function as
bearings of the rotary shaft 16. On thE0other hand, to the upper
support=nenber 54 and the | ower support nenber 56 are provided intake
paths 60 (upper intake path is not shown) which communicate with 20 the

i nside of &p&heof Emeaﬁ@p§6n§9§tﬁ9$ﬁro@yEh@d§5§e§ﬁ§angte4%a§%ltlon

non-illustrated intake ports, and dische*r' ge soun absofrbi ng chanbers 62

and 64 whighates e3pArtpeet Yac@ntaved candnharaedsbyngl asi By ithe agencave
portions with an upper cover 66 and a | ower cover 68. 25 It is to be noted

that the dischagge, alsoundanabselbvngheBanbeerhddeafBUBLERE @S o th alche
inside of the sealed container 12 through a conmunication path which - 11

pi erces t h&6 uppeweanandl olewecyldhilers 38 and 40 ahithearient er medi ate
partition plate 36, an internedi ate di scharge tube 121 is provided so as
to pﬁbtnnﬁ?@ﬂn%wﬂﬂ@bby eptaoéd bheuppemuandaflberrpatiengmd ca poeftriioger ant
gas with an 5 internedi ate pressure conpressed by the first rotary

conpr essi of¥ etedreht BROYidel semarjedronesyt kbagbalédinc sheapperl2nir om t he
|nterned|2#e di scharge tube 121. Furthernore, as a refrigerant, the

above- descr?'Hed %¥&%R9P€ﬁo%@d%n@cﬁﬁ)wmﬁhcﬁ pRagendi fifgrenser ogeld® 10

friendly to t | obal ronme used whi l e taking the
y éégreeé{ vanes 6 and §£ whlch are in contac% with the

upper and lower rollers 46 and 48 and compart the inside of
10 each of the upper and lower cylinders 38 and 40 into a low-
pressure chamber side and a high-pressure ‘chamber side, and
upper and lower support members 54 and 56 as “support
members which close an upper opening surface .of “*the upper
cylinder 38 and a lower openiﬁg surface of the lower
15 cylinder 40 and also function as bearings of the rotary
shaft 16.
On the other hand, to the upper supportamember 54
and the lower support member 56 are provided intake paths
60 (upper intake path is not shown) which communicate with
20 the inside of each of the upper and lower cylimders 38 and
40 at non-illustrated intake ports, and dischawrge sound
absorbing chambers 62 and 64 which are partially concaved
and formed by closing the concave portions with an upper
cover 66 and a lower cover 68.
25 It is to be noted that the discharge%éound
| absorbing chamber 64 communicates with the inside of the

sealed container 12 through a communication path which



-conbustibility, the toxicity and others into consideration. As an oi
which is a lubricating oil, there is--used an existing oil such as m neral
oi |, al kyl benzene.al, ether oil, esterjpil, PAG (polyal kyl eneglycol)
and4t-he like. 15 Sl eeves 141, 142, 143 and 144 are respectivel ywe& ded and
fixed on a side surface of the container mainsl d, 12A of the sealed

container 12 at posjitions corr sEo4Szaag to the _intake Baths 60 (upper
path is noﬁl?¥?%§tyg?eﬂ$p%? ?%g apper CE¥hppIrt SnefbeRds40aRd the | ower

. 2 h i sch bsor, bi 2 d
Si'0e of CHRCUBREP €05 o Bb- EhOGI £ BhosaBer ARt L AFFIECARDRPedGRIPRC Lo t he
I d h | ectr] 4 , d_of fri t
i 7 oduci g Loy’ b2t aER FASHCEN 47 5ePnBrERAERsa2ForF: DEPRHL SHHE Sinto e

e by DR odndRi b2 LOR AL, | OhA aNMoBANREELAY WRLTLLER Sheove i

and this end efrigerant introducin confruni cates with the

non-id | ustigt e Al 8K ﬁﬁé@s@iet@@mﬁgesggaebyc¥hEnE§Es%8roIQE refrigerant

i ntroduci ng tube 92 reaches the sleeve 144 through a gas cooler 154

provi ded teompgrsasesndesshihedssni srgediaheqeaokhfg ehecdih1490, and the
other end of the sane is inserted into and ¢onnected with 5 the sl eeve 144

and t her ebyorciombmieat Ch2 eSram t thé hentssihdaiate thechaabedtepat apner 12.
Additionally, one end of a refrigerant introducing tube 94 which is used
to introduce the rBirthermotegassi at eefrigerant, the above-described

carbon dioxide (CO2) which is a natural refrigerant

10 friendly to the global environment is used whide taking the
combustibility, the toxicity and others into censideration.
As an oil which is a lubricating oil, there iswsused an
existing oil such as mineral oil, alkylbenzenesesl, ether
0il, ester oil, PAG (polyalkyleneglycol) andithe like.

15 Sleeveé 141, 142, 143 and 144 are respectivelyeswelfded and

fixed on a side surface of the container mainlue

dy 12A of
the sealed container 12 at positions corresponddig to the
intake paths 60 (upper path is not illustrated) of the

er 56,

upper support member 54 and the lower support memb
20 the discharge sound absorbing chamber 62 and ansmapper side
|Qf the upper cover 66 (position substantiallyicorresponding
to the lower end of the electric element 14)..@ngeovei,
one end of a refrigerant introducing tube 92;which is used
to introduce a refrigerant gas into the upper cylinder 38
25 'is inserted into and connected with the sleeve 141, and
this end of the refrigerant introducing tube 92

communicates with the non-illustrated intake path of the



-the 1ower cylinder 40 is inserted into and connected with 10 the sl eeve
142, and this end of the refrigerant introducing tube 94 conmunicates with
the intake path 60 of the |lower cylinder 40. Further, a refrigerant

di scharge tube 96 is inserted into and connected with the sleeve 143, and
this end of the refrigerant di scharge tube 96 communicates with 15 the

di scharge sound a hanber n FIG 2, the above-descr
conpr essor"BFT o ﬁ§t § %So?efﬁ%g?ﬁ???g%?ﬁﬁ?dEFFE§rFuﬁﬁpégted in

G 2 f h be 96. of 10
Egnnectegwﬁiﬁ?%ﬁrﬁﬁ rgLr*ggrgﬁ% gﬁ%%%g 0 %gﬁgﬁoongtig§n8F8v S?%be 'S
d | 4 |
heat oxcndndardestioingd dilfenfedi e§é%%§ng[85£§au§?§°3§§ﬂ ?%agﬁlgﬁgﬁge

heat of td@iélefédcﬂgf"@hé)nsirmﬁ Dégg?géﬁéégffné dgn&hbshnaaﬁeﬂf&wﬁd out

fromthe gas cooler 154. wt eat 5 refrigerant on

|OWF@¥GSSLHHE5%IE%ﬁ@“EﬁHfﬁﬁafﬁ@@@@bguéomﬁuﬁﬂﬁéﬂe§V§9953EHE iréiqdhsst ube
runni ng through the internal heat exchanger 160 reaches an expansion

val ve 156 gt tdutdd idht4maes. 1Furthernore, an outlet of the expansion
valve 156 is connected with an inlet of an evaporator 157, and the tube
running fromthe eddporadboillp,/ bBecondected wefFhigbeabtr ehtirgduaihg

i ntroduci ng tube 94 through the internal heat exchanger 160.

tube 94 which is used to introduce the refrigerant gas into
the lower cylinder 40 is inserted into and connected with

10 the sleeve 142, and this end of the refrigerant introducing
tube 94 communicates with the intake path 60 of the lower
cylinder 40. Further, a refrigerant discharge tube 96 is
inserted into and connected with the sleeve 143, and this
end of the refrigerant discharge tube 96 communicates with

15 the discharge sound absorbing chamber 62.

In FIG. 2, the above-described compressor 10

constitutes a part of the refrigerant circuit depicted in
FIG. 2. That is, the refrigerant discharge tube 96 of the
compressor 10 is connected with an inlet of .the gas cooler

20 154. Furthermore, the tube connected with an outlet of the
gas cooler 154 runs through an internal heat exchanger 160.
This internal heat exchanger 160 is used to exchange heat
of the refrigerant on the high-pressure side which has
flowed out from the gas cooler1154.with heat of the

25 . refrigerant on the low-pressure side which has flowed out

from an evaporator 157.

The tube running through the internal heat



~Moreover, a bypass circuit 170 which causes an internedi ate-pressure area
to conmmunicate with a | ower- pressure side in the present invention is
provided to the 10 refrigerant circuit.jsThat is, a bypass circuit 170
diverges froma mddle part of the refrigerant introducing tube 92 of the
intermedi ate cooling circuit 150 which is the internedi ate-pressure area
(not shown kﬂE;IG. ;é Addi tionally, the, bypass circ%it 17g IS ionnected
with the BFTATTIGerdl THATRRHCAMEFRBRSHANWRR LR CAPPedFohlE ofG1LRE

| o re re side in the refrigerant ciyrcuiit,. An el ectronagneti alve 174
as 2 val vESHIT co S CIE TRk Sed? ( GU PR €F 05BeackPBRS paP YaR "Ehd Sy pass

oy cult LU on AN L AL, DYpage 6L SYhlofi0s,a0dopeRinglel o5 g o

20 this electtronmagnetic va device 100.

ere, the ol rlndieyg cerdfi0chs 8r000bEeb devyoss WLRCEAN Lkh the

refrigerant circult, contro openi ng

el ecty Orm%@ﬂ'{%é/@éﬁég H&oc{l@é?ﬁ&' @m?ét g@i YaLRBRL ehet REt@XRANSHRRLVal ve

156 and t he nunber revol utiohs o e conpreéssor 10. The control device
100 constailangd ©sesothe el ectromagnetic valve 174, but opens 14 it in
order to release the flow path of the bypass circuit 170 when the
conpression 10 is w&oppedr, Thabybassi Bikhust erpoghhARmt caue=canirol device

100 closes the electromagnetic valve 174 during the operation of the
intermediate-pressure area to communicate with a lower-
pressure side in the present invention is provided to the

10 refrigerant circuit. That is, a bypass circuit 170
diverges from a middle part of the refrigerant introducing
tube 92 of the intermediate cooling circuit 150 which is
the intermediate-pressure area (not'shown in FIG. 1}.
Additionally, the bypass circuit 170 is connected with the

15 refrigerant introducing tube 94 which corresponds to the
low-pressure side in the refrigerant circuit. An
electromagnetic valve 174 as a valve device which is used
to open/close a flow path of the bypass circuit 170 is
provided to this bypass circuit 170, and opening/closing of

20 this electromagnetic valve 174 is controlled by a control
device 100.

Here, the control device 100 is a control device
which controls the refrigerant circuit, and it controls
opening/closing of the‘electromagnetic valve 174, throttle

25 adjustment of the éxpansion valve 156 and the number of

revolutions of the compressor 10. The control device 100

constantly closes the electromagnetic valve 174, but opens



-5 conpressor 10, and opens the el ectromagnetic valve 174 concurrently w-th
the stop of the conpressor 10, thereby releasing the flow path of the
bypass circuit 170. It is to be noted that-the internedi ate-pressure area
corresponds to all the paths required for the 10 refrigerant conpressed by
the first rotary conpression elenent 32 to be sucked into the second

t [ | t, 34 t b [ it 170 i t .
ostr ot ot ot sBRET 1 Font T ISThE. BRBOBAHMPATR BonGOE PRGOS LA S t he
b [ bt i j t ticul 1 it |
Y eauses o bathotnk B oRCUR ek ib L Prl GEPRRP S ac SRR 1A TR SF iR ate

bressure RAgSES:hon: COPRUNLGAL £o W il 203k o BiGUAL pch the refri ger ant

gas wth a [ow pressure passes. escription w now be given as to an

operation c2O0-Pfohbenselti t c agatu i ng, £t e present
i nvention 3ﬁt% t%e g%o€e§d2§£€?bégxségﬁgggrEﬁbl?pggggégge%fngﬁkﬂ that the

el ecty omagaehph feyabyreid/4afll bPenBYPASS c16LkeUinhghé® iks vapeRred fay the
control device 100 before activating the conpressor 10. Wen the stator

coi | 28 ofc@bctiheestegtwithetraeptopdodf thhe conppeesser 110 itheareygi zed by
the control device 100 through the termnal 20 and a non-illustrated

W ring, theekteasting dewi £eodOPathosesthbebipasel edtrradagngi.c val ve 174 and
activates the electric elenent 14 by using the inverter.
It is to be noted that the intermediate-pressure

area corresponds to all the paths required for the

10 refrigerant compressed by the first rotary compression
element 32 to be sucked into the second rotary compression
element 34, and tﬁe bypass circuit 170 is not restricted to
a position in the embodiment. A connection position of the
bypass circuit 170 is not restricted to a particular

15 position as long as it causes a path through which the
refrigerant gas with an intermediate pressure passes to
communicate with a path through which the refrigerant gas'
with a low pressure passes.

A description will now be given as to an operation

20 of the refrigerant cycle apparatus according to the present
invention with the above-described structure. It is to be
noted that the electromagnetic valve 174 oflthe bypass
circuit 170 is opened by the control device 100 before
activating the compressor 10. When the stator coil 28 of

25 the electric element 14 of the compressor 10 is energized

by the control device 100 through the terminal 20 and a

non-illustrated wiring, the control device 100 closes the



-As a result, the rotor 24 starts rotation, and the wupper and |lower rollers
46 and 48 fitted with the upper and 5 |lower eccentric portions 42 and 44

which are integrally provided with theimptary shaft 16 eccentrically rotate
in the upper and | ower cylinders 38 and 40. Then, a refrigerant gas with
a |l ow pressure (approximately 4 MPa in a normal operation state) sucked to

t he | 10 anb id th i nd 40, f -illustrated

ntake: o TP TR T SYA T Horkrd THT, ST s ubhC O RRE SEne | ntake
th 60 f t 56 i d by th

8ger ati ongl%lﬁ; fr%%%?y%igﬁpﬁo%m\%%&w sIC)sasC?gpLg\S/Zean ?/nt er6rredi ate

pressure (approxi MRL ey Yrdsde Ml NebRE N0L TRLARET 2bLAR I BhA! 8Ly 20E

di scharged into the sealed contai ner romthe interne schar ge

tube 121 i qm they M Ghs Pressides chanbes 88 dei ptclnGitaWehe ﬁ?bbﬂdﬁﬁddfo
through a non-illustrated conmunication path. Further, the refrigerant gas

W thghe imhwinestadecr 29 poessone 4M sAe seakRdcroptal DetedZatNiers
the-refrigerant introducing tube 92, flows out fromthe sleeve "144, and

flows int@ddieldad efiEdi@ie covdirPgsEafEUlE dbBentieieallgi R6€athein

el ectromagnetic valve 174 is closed by the control device 100 during the
oper at i on tWfe tuppaomicskore 25cyDinddes r 88 r ageér 40t ghkempt b t he

i nternedi ate pressure which has flowed out fromthe sleeve 144 and fl owed
into the hafiwkgrxint gaddfitly cilewiprdsount| (ppesesinatelyhdt M8alén

a normal operation state) sucked to the low-pressure
10 chamber side of the cylinder 40 from a non-illustrated
intake port through the refrigerant introducing tube 94 and.
the intake path 60 formed to the lower support member 56 is
compressed by the operations of the roller 48 and the vane
52 So as to have an intermediate pressure (approximately 8
15 MPa in the normal operation state), and discharged into the
sealed container 12 from the intermediate discharge tube
121 from the high-pressure chamber side of the :lower
cylinder 40 through a non-illustrated communication path.
Further, the refrigerant gas with the intermediate
20 pPressure in the sealed container 12 enters the-refrigerant
introducing tube 92, flows out from the sleeve™144, and
flows into the intermediate cooling circuit 150. Here,
since the electromagnetic valve 174 is closed by the
control device 100 during the operation of the. cempressor
25 10, the refrigerant gas with the intermediate'pressure
which has flowed out from the sleeve 144 and flowed into

the intermediate cooling circuit 150 all passes through the



-gas ‘cool er 154. Then, the refrigerant gas which has flowed into the
internmediate cooling circuit 150 releases its heat by the air-cooling
method in a process of passing through 14 he gas cool er 154. Since the
refrigerant gas with the 5 internedi ate pressure conpressed by the first
rotary conpression elenent 32 can be effectively cooled in the gas cooler

'y _compression el em v | .
154 by causlng.ihis.r ety 0ergnl 0ane! Q.RaIsLALoUAN . Lhe dntermediale

cooling c n thi s manher, tenperature’in

seal ed coniatdefnd 2 R0-REq1d8URBLEIAET 12001 LNe stOmUIESYAN @l hehency | n

the second rotary conpression elenment "34 can be inprove he refrigerant

gas with lbe ¢RdecsMBAbabeiRECRSHRB §A0LCHbROLRC FAPLaGhel thybus Sucked
to the | owpressure chanber side of the upper cylinder 38 of the second

rotary 15 €loapgesstonieremsnt 34iheemacneBrich huslrat @dd ntiake thert
through a non-illustrated intake path forned to the upper support nenber
54. The reintgemaniagaspsuskadet eobeek8wdpbes stike fighanbenasiyde of the
upper cylinder 38 of the second rotary 20 conpression elenent 34 is
subj ect ed tonphessecondlenaptesdsi ocanbpet bé fepeiatilgnsoefl ddhd nr alhleerya46 and
the vane 50, turned into a refrigerant gas with a high “tenperature and a
hi gh presserel¢npp?dbxbyacehpging WRAsi medirngemant gper did gasst dhepugbasses
through a non-illustrated 25 di scharge port fromthe high-pressure chanber
side, and tRe HseHBegéateocrréingt SideuitohPPhdry dhdisg&eamerdi 8har ge
increase in temperature in the sealed container 12 can be
10 suppressed, and the compression efficiency in the second
rotary compression element 34 can be improved.

The refrigerant gas with the intermediate pressure
cooled in the gas cooler 154 is sucked to the low-pressure
chamber side of the upper cylinder 38 of the second rotary

15 compression element 34 from a non-illustrated intake port
through a non-illustrated intake path formed to the upper
support member 54,
The refrigerant gas sucked to the low-pressure
chamber side of the upper cylinder 38 of the second rotary
20 compression element 34 is subjected to the second
compression by the operations of the roller 46 and the vane
50, turned into a refrigerant gas with a high=temperature
and a high pressure (approximately-12 MPa in a normal
operation state), passes through a non-illustrated
25 discharge port from the high-pressure chamber side, and is

discharged to the outside from the refrigerant discharge

tube 96 through the discharge sound absorbing chamber 62



-tube 96 through the di scharge sound absorbi ng chanber 62 17 forned to the
upper support nmenber 54. At this time, the refrigerant is conpressed to an
appropriate supercritical pressure, andythe refrigerant gas di scharged
fromthe refrigerant discharge tube 96 flows into the gas cooler 5 154.
The refrigerant gas which has flowed into the gas cooler 154 releases its
heat by thg air-cooling nethod, and then passes through the internal heat
exchanger ﬁ%%me@bg? t%% ?R@eFeFPPB@FEnFeWQEFaQén byt 1Sefif§er &5 on the

| 10 d d the f f t furth led. As
result, tHe %%%%%n%ab%ﬁwmeagéﬂet o BBt PROEPRRIah EHe-eraIogeDy 157 1 s

f h h f h
et S;ra[ﬂ?f@%@f%ae%%e BBk P B i B R0 P SRR esour e si de
cool ed in w@ﬂg@dﬁ%ﬁgt e éﬁa§§sheﬂgsr %6910%@%57&& t&%e g.;é%a%%'o nval ve 156.

It is to be not ere rlgeran as’i’s as state at the
i nl ets of t{wy expansion valve 156. The refrlgerant IS turned into a two- 20
phase m xture formed of a gas and a liquid by a reduction in pressure in

the expansion val vehdSgerandekhaws ghlt Qulike HAARARIL kb ithd s state.
The refrigerant is evaporated there, and endothermc is perfornmed from
air, therehylaenvhstraléngethetrsonkhagbef keet air-cooling method, and
.then passes through the internal heat exchanger 160. Heat
of the refrigerant is taken by the refrigerant on the low-

10 pressure side, and the former refrigerant is further
cooled. As a result, the cooling capability of the
refrigerant in the evaporator 157 is further improved by
the advantage that a supercooling degree of the refrigerant
is increased.

15 The refrigerant gas on the high-pressure side
cooled in the internal heat exchanger 160 reaches the
exXpansion valve 156. It is to be noted that the
refrigerant gas is still in a gas state at the inlet of the
expansion valve 156. The refrigerant is turned into a two-

20 phase mixture formed of a gas and a liquid by a reduction
in pressure in the expansion valve 156, and flows into the
evaporator 157 in this state. The refriéerant is
evaporated there, and endothermic is performed from air,
thereby demonstrating the cooling effect.

25 Thereafter, the refrigerant flows out from-thé

evaporator 157, and passes through the internal heat

exchanger 160. The refrigerant takes heat from the



- 25 Thereafter, the refrigerant flows out fromthe evaporator 157, and
passes through the internal heat exchanger 160. The refrigerant takes heat
fromthe 18 refrigerant on the high-pregssure side and undergoes the
heating effect there. The refrigerant which has been evaporated to have a
| ow tenperature in the evaporator 157 and flowed out fromthe evaporator

157 I ich th d.the liqui i xed i I

of ‘the conprEra HEAE o, 2o Th EOnePEa 8020018  aby o e R OB e el | IS
l'i m nat ; j ; h [ it t

pass. { oL THE | B ST el PERr " ouBRahEEr -dG0 MR " ERags RSP i th the

ol 11 ger ankvae s beed Ol i D1 £58Y) ek afS 8 1RSVRE: cLRJLEbN 10f the

liquid that the Iiquid refrigerant 1s"sucke e conpressor ~ 10 can

be assur ediyd pf Byesd esatv £ PO+ RE 0¥ 9hBGa8Br 26GURHLALREPN At R®ate in
| ow pressure side, and an inconvenience that the conpressor 10 is danaged

by tite |i guhikleonps egss oind 16h&anihaiavardedixbl ks ngaE% Bet edhd hat the
refrigerant heated by the internal heat exchanger 160 repeats a cycle in
which thecomflegergat ssaseckedsomeochbesti bat BOHBHYeBOBE eopedheal emeNnt
32 of the conpressor 10 fromthe refrigerant 20 introducing tube 94. An
oper at i on Mhedl imenzorprassothd OréSrsyoppad cuinblenelwbeedesesi hed The
control device 100 stops the
gas by causing it to pass through the internal heat
exchanger 160 and exchange heat with the refrigerant on the
10 high-pressure side. As a result, the return of the liquid
that the liquid refrigerant is sucked into the compressor
10 can be assuredly prevented without providing an
accumulator on the low-pressure side, and an inconvenience
that the compressor 10 is damaged by the liquid compression
15 can be avoided.
It is to be noted that the refrigerant heated by
the internal heat exchanger 160 repeats a cycle in which
the refrigerant is sucked into the first rotary compression
element 32 of the compressor 10 from the refrigerant
20 introducing tube 94.
An operation when the compressor 10 is stopped
will now be described. The control device 100 stops the
operation of the compressor 10 when, e.g., the evaporator
157 is covered with frost and, at the same time, it opens
25 the electromagnetic valve 174 provided to the bypass

circuit 170 in order to release the flow path of the bypass

circuit 170. As a result, the intermediate-pressure area



-oper-ation of the conpressor 10 when, e.g., the evaporator 157 is covered
with frost and, at the sane tine, it opens 25 the el ectromagnetic valve 174
provided to the bypass circuit 170i11#?d§r to rel ease the fl ow path of
the bypass circuit 170. As a result, the internedi ate-pressure area 19

and the | ow pressure side of the refrigerant circuit are caused to

comuni cate with each other. That is, when the operation of the conpressor
10 is stoppediig o epFegerEat shde aft hhe Kedrigeessdr €iceid a3efrom a
gap of the %gligder 38, an internedjate pressure in the sealed container 12
i's increase3RY i} | CHEYREERFBetiitPapaFh gk8eEhe i nt er nedi at e- pressure
area and the high-_pressure side reach an _equilibrium pressure. Then, the
| owpressure side %ﬁg tﬁg'eaaﬁpiEL?UHP6F€§§§PeOFﬁ&@FhéPWH?%ﬁ%?Ft e

i nt er medi - e a_and.the_high-pressure . side, and pressures in
the rorri g aneoantie; fhE s8R EsbarADLaTaR! REN Bl paRE B A e
untilg the gpress i g ank circuyi | i nd .there is
a differencelﬁn B%§§§%€e£§§ %ﬁggbgggrghéoﬁ%rgg&?%%%fgggﬁbﬁéﬁggﬁ%% ﬁhe time

of reStarttﬁgtégaiéﬁ’é&ﬂ@aéﬁggi%?t§Et%HEEEB&eBSa@e%%ﬁhO%%g%%SCMQE%%Ver’if

restart is perfornmed wth erence In pressure in this manner,

reversal ofatdwe, dddefwediaternE@savEepaBdshhbe Birgh RLES WL HAlghah;
,abnormal 20 increase in pressure on tﬁe hi gh-pressure side s,apt to
pressure side reach an equilibrium pressure. Then, the
low-pressure side has the equilibrium pressure together
10 with the intermediate-pressure area and the high-pressure
side, and pressures in the refrigerant circuit are
equalized. If it takes a considérable time until the
pressures in the refrigerant circuit are equalized and
there is a difference in pressure of the rotary compression
15 elements at the time of restart after the stop, the
startability is deteriorated.
Moreover, if restart is performed with a
- difference in pressure in this manner, reversal of the
intermediate pressure and the high pressure or..an.abnormal
20 increase in pressure on the high-pressure side .is.apt to
occur, which may results in a damage to the device.
Thus, in the present invention, the
'electromagnetic valve 174 is opened in order to release the
bypass circuit 170 when the compressor 10 is stopped, and
25 the intérmediate—pressure area and the low~préssure side

are caused to communicate with each other. Therefore,

-equalization of pressure in the intermediate-pressure area



.occur, which may results in a damage to the device. Thus, in the present

i nvention, the el ectronmagnetic valve 174 is opened in order to rel ease the
bypass circuit 170 when the conpressor Zk is stopped, and 25 the

i nternedi ate-pressure area and the | ow pressure side are caused to

comruni cate with each other. Therefore, equalization of pressure in the

internediﬁ%ﬁigﬁqg3ﬂ5§a§%$$%§9%n?$aet%gn!ﬁéﬁgégggggshside can be hast ened.

As a resu ime t i e refrigerant circuit

reaches an eaual | 26d BressUie, canihe gLeAtlL hatiened, and e e

startability at the tinme o 5 restart "arter

Addi ti onal e SIACRIdhe, Nk EEORILALE.PresSURe 30d) (LG RLESSLE BO,the

hi gh- pressure side e sea confarner 1 ITs equi librium

pressure ik (fieadly ¥ teheadeanal bed sbaxeapthechr a3sune guher o3t opping
10 the conpressor 10 becones higher than that during the operation of the

conpressorrddk adhei f ©F eghé het BHEssH! Be EﬁEQEvQ§$i9n of the sealed
container 12 nust be carried out while taking an increase in pressure

after the stop intAddLoNshaRLl | 8incHOWALER ntieRnble aplee $aRls SuPeeRiion, by
15 causing the internedi ate-pressure area to communicate with the

| ow pr essurte girksAiterost Oppi hjghhpresspressodeln the spaéssure in the
seal ed container 12 of the conpressor 10 does not becone higher than the
pressure dAntRingie 12 first reach the equilibrium pressure in the
prior‘art as described above, the pressure after stopping
10 the compressor 10 becomes higher than that during the
operation of the compressor 10. Therefore, the pressure
proof design of the sealed container 12 must be carried out
while taking an increase in pressure after.the stop into
consideration. However, in the present invention, by
15 causing the intermediate-pressure area to.communicate,with
the low-pressure side after stopping the compressor 10, the
bressure in the sealed container 12 of the compressor 10
does not become higher than the pressure during the
Voperation, thereby suppressing a design pressure of the
20 sealed container 12.

Consequently, a wall thickness of the sealed
container 12 can be reduced, and hence a manufacturing cost
of the compressor 10 can be decreased.

On the other hand, when the compressor 10 is

25 reactivated by the control device 100, the control device

100 fully closes the electromagnetic valve 174. As a

result, the bypass circuit 170 is closed, and the



.oper-ation, thereby suppressing a design pressure of the 20 seal ed cont ai ner
12. Consequently, a wall thickness of the sealed container 12 can be
reduced, and hence a manufacturing cost210f the conpressor 10 can be
decreased. On the other hand, when the conpressor 10 is 25 reactivated by
the control device 100, the control device 100 fully closes the

| t | t t 170 | d,
Sna (o R IBEELEQURLHE $48 Wi nonEC Tl SEP 5 B e ol (20,
the first pptapy 5999{:9§§{199%6E8H59E5§?Ldns eail imgl ycked , J nhq the second

rotary conpression el enen is to be no t hat "t’he b ass Circuit

170 5 whi cingauses tB88ohAL e6FRLLALSHPHLESSUIS Y18ha@ GAMINI cate with the
| ow- pressure side is provided to the refrlgerant circuit in this

enbodi nent, but thetpiesest benviertiorHa H)ﬁﬁatsré igddiheret®, and the
bypass CIrCUIt may causes the high-pressure si to communicate with the

10 i rit er nedhatle- paessedr ehar éatetnthle ateHh@eisdite GirdetUith. dohmuidat@ase,
equal i zation of pressure in the refrigerant <circuit can be |ikew se

hast ened, whthheheelawtpresseqeai séde unt idrovielddnsiodehef rid¥e irefrdrger ant
circuit reaches an equalized pressure can be reduced. 15 Further, the
control devieeuiboinpehist ambodinentombgriettihe @abwent74n@@m¢umnenk§y Wi th

the stop of the
not restricted thereto, and the bypass circuit may causes

the high-pressure side to communicate with the

10 intermediate-pressure area of the refrigerant circuit. 1In
this case, equalization of pressure in the refrigerant
circuit can be likewise hastened, and hence a time required
until the inside of the refrigerant circuit reaches an
equalized pressure can be reduced.

15 Further, the control device 100 opens the
electromagnetic valve 174 concurrently with the stop of the
compressor 10 in order to release the bypass circuit in
this embodiment, but the present invention is not
restricted thereto, and the control device 100 may open the

20 valve device in a period immediately before the stop of the
compressor 10 and after the stop of the same.

Furthermore, the control device 100 may open the
electromagnetic valve 174 after a predetermined period from
the stop of the compressor 10, e.g., in a period after the

25 compressor 10 is stopped and before the pressure in the
sealed container 12 reaches a critical point. In this

case, equalization of pressure in the refrigerant circuit



.conpressor 10 in order to release the bypass circuit in this enbodi nent,
but the present invention is not restricted thereto, and the control

devi ce 100 may open the 20 valve devicedin a period imediately before the
stop of the conpressor 10 and after the stop of the same. Furthernore, the
control device 100 may open the electromagnetic valve 174 after a

det er ni i od f th fth i od
B ter the o5 Rt SRt STontafely pegnanaeeégﬁéeéﬁé%m&&rfe O o

seal ed co r £4C o int. In this case, equalization
of pressupéa¢§fé%e re @i%%?a% Eh%% " can be Iikemﬁse hast ened, and a
design pressure 0fMéP@ov%9”p5§§ﬁ8{1g¥10tﬁ%nc%%t.scgﬁprd% SYl, al t hough
the control device 100 cloSes ectromagneti c va Ve 1 4 concurrently

with the 5t@@téy@@tfwméﬁnéhgcceamees§@a &8 cﬁykeh%qyp%%%%n%h!nve“tlon s
not restricted thereto, and it may cl ose tﬁ el ect romagnetic valve 174

when ®qual igalvonief Ff eﬁﬁ@r@omﬁrebesrr @brl BﬁEa'ﬂheC?’r‘é‘é'eht' S nsARli@khed.
Addi tional ly, although the conpressor has been O described by taking

the internbt notere®chhteer eBsvEeo, nuhal stagey(twosst age) conpression type
rotary conpressor as an exanple in the enbodi nent, the conpressor 10 which
can be usedlé¢stirdmmaguesent vahvenl7énwhennetuagstaitbed oft heretsareans t he
present invention is effective if the
the refrigerant circuit is completed.
Additionally, although the compressor 10 has been
10 described by‘taking the internal intermediate-pressure
multistage (two-stage) compression type rotary compressor
as an example in the embodiment, the compressor 10 which
can be used in the present invention is not restricted
thereto, and the present invention is effective if the
15 compressor 10 can turns the pressure in the sealed
container including two or more compression elements.into
an intermediate pressure.
As described above, according to the refrigerant
cycle apparatus of the present invention, the apparatus
20 comprises the bypass circuit which causes the intermediate-
pressure area to communicate with the low-pressure side of
the refrigerant circuit or causes the high-pressure side to
communicate with the intermediate-pressure area, the valve
device provided to this bypass circuit and the control
25 device which controls opening/closing of this valve device,

- and the control device constantly éloses the valve device

but opens it in order to release the flow path of the



15 conpressor 10 can turns the pressure in the sealed container including
two or nore conpression elenents into an internediate pressure. As

descri bed above, according to the refridgerant cycle apparatus of the
present invention, the apparatus 20 conprises the bypass circuit which
causes the internedi ate- pressure area to communicate with the | ow pressure

side of thgpsesrégpradt FhegULheOkof: EégéokhﬁshE?EgBE@SSu&%g%%%%r%o

comuni cate with the internedi ate-pressure area, val ve evi ¢e provi ded

to this bypags, cérguj tcaadnshe saat ol LY5sdeviag WHECRGRRLIOLE vice
openi ng/ cl osing of this valve device, and the control device constantly

cl oses thetvabyen devé ceal bat depens tbnblreeden vt @ical easeskbe bifownpat h of
the 23 bypass circuit when the conpressor is stopped. Theretore, |Iike,

e.g., claiosuRrangod, by Setsipgribe iontaobhteeyi befokre epensthe wal ve
device concurrently with the stop of the conpressor, or in a period

i mred? at el Yhpetonereheost apd ok fBetheheonpppsetdr thndsafieenrt h&tetrop of the
same or after a predeterm ned period fromthe stop of the conpressor,
equal i zat i BPFERtpFeiRed epofiefief ramethedstivp- pfetber ecapeassamd t he

| ow-pressure side in the refrigerant circuit can be hastened after the
conpr essorS§@ L} eppeen ab pressSuesupt, thet intervgdinta-preisiutke argsi de of

the refrigerant ciycuit reaches an equaljzed pressure can be greatly
reduced, %ﬂgigﬁyai R HHe €497t 4B Fheyrafrigerant circuit can be

hastened after the compressor is stopped.

10 As a result, a time required until the inside of
the refrigerant circuit reaches an equalized pressure can
be greatly reduced, thereby improving the startability at
the time of restart after the stop,

Further, by setting the control device to open the

15 valve device concurrently with the stop of the compressor
or in a period immediately before the stop of the
compressor and after the stop of the same, the pressures in
the refrigerant circuit can be turned into an equilibrium
pressure bn an earlier stage, thereby improving the

20 startability.

On the other hand, by setting the control device
to open the valve device after a predetermined period from
the stop of the compressor, a design pressure in the sealed
container can be suppressed, thus reducing a manufacturing

25 cost.

In particular, when carbon dioxide is used as the

refrigerant, each of the above-described inventions is more



.the.tinme of restart after the stop. Further, by setting the control device
to open the 15 valve device concurrently with the stop of the conpressor
or in a period imedi ately before the_spgp_of the conpressor and after the
stop of the sane, the pressures in the refrigerant circuit can be turned
into an equilibrium pressure on an earlier stage, thereby inproving the 20
startabilit £ C?.the ot her hand b% setting the control device to open the
val ve devi%g SFtaVCapPebaPefRRhEd LS 6@ RO Imentdp RO T onpr essor
a design pressure in the sealed container can be suppressed, thus reducing
a manufacturing 25 cost. In particular, when carbon dioxide is used as the
refrigerant, each of the above-described inventions is nore 24 effective
and can contribute to environnmental problens. 25 - WHAT IS CLAIMED IS: 1. A
refrigerant cycle apparatus in which a refrigerant circuit is constituted
by sequentially connecting a conpressor, a gas cooler, throttling neans
and 5 an evaporator, the conpressor including first and second conpression
el enents which are driven by a drive elenment, sucking a refrigerant into
the first conpression element froma | ow pressure side of the refrigerant
circuit and



.conmpressing it, discharging it into a sealed container, 10 sucking the
refrigerant with an internediate pressure in the sealed container into the
second conpression elenment, conpresstngsit and discharging it to a

hi gh-pressure side of the refrigerant circuit, the refrigerant cycle
apparatus conprising: 15 a bypass circuit which causes an internedi ate-
pressure agge@rtosconnumkcate.wWth a | owpressure side of the refrigerant
circuit or causes a high-pressure side to conmmunicate with the

i nternedi ate-pressure arearrag¥zh¥e @eWIGE RRAVEEd L %%ﬁc%YQPSS circuit;
and 20 a control device mhic% control's opening/closing of the valve

devi ce, Mmﬁtirgehantooir@hifleilbC@oﬁ@ﬁ&ﬂ:al&'feld\/b‘g' eegdchhea1vgl ve device but
opens it in order to release a flow path of the bypass circuit when the
conpr essorcepsting 2. cdpressorgenaghscyebecappanabis1aagondiang bad cl ai m
1, wherein the control device opens the valve device 26 - concurrently with
the stop G teeaRerpEessothe 3comheesebri gecantlinyclférappanat secaeeor di ng to
claim1l, wherein the control device opens the valve device 5 in a period

i mredi at el SPHEBFeleheckeBpnbE vhichoapeedsdrvenahg af tleivehelsteptof the

sane. 4. The refrigerant,cycle apparatus according to
sucking refrigérant into the first compression element

from a low-pressure side of the refrigerant circuit and
compressing it, discharging it into a sealed container,

10 sucking the refrigerant with an intermediate pressure in
the sealed container into the second compressioh element,
compressing it and discharging it to a high-pressure side
of the refrigerant circuit,

the refrigerant cycle apparatus comprising:

15 a bypass circuit which causes an intermediate-
pressure area to communicate with a low-pressure side of
the refrigerant circuit or causes a high—pressuré side to
communicate with the intermediate-pressure area;

a valve device provided to the bypass circuit; and

20 a control device which controls opening/closing of
the valve device,

wherein the control device constantly closes the
valve device but opens it in order to release a flow path
of the bypass circuit when the compressor stops.

25

2. The refrigerant cycle apparatus according to

claim 1, wherein the contrql device opens the valve device



.clairm 1, wherein the control device opens the valve device 10 after a
predeterm ned period fromthe stop of the conpressor. 5. The refrigerant
cycl e apparatus according to any one of the preceding clainms, wherein
carbon 15 dioxide is used as the refrigerant.

10

15

- 26 -

concurrently with the stop of the Ccompressor.

3. The refrigerant cycle apparatus according to
claim 1, wherein the control device opens the valve device
in a period immediately before the stop of the compressor

and after the stop of the same.

4. The refrigerant cycle apparatus according to
claim 1, wherein the control device opens the valve device
after a predetermined period from the stop of the

COmpressor.

5. The refrigerant cycle apparatus according to
any one of the preceding claims, wherein carbon

dioxide is used as the refrigerant.



