1 SPECI FI CATI ON REFRI GERANT CYCLE APPARATUS 5 BACKGROUND OF THE | NVENTI ON
The present invention relates to a refri.gerant cycle in which a
refrigerant circuit is constituted by Sequentially connecting a
conpressor, a gas cooler, 10 throttling nmeans and an evaporator. In this
type of conventional refrigerant cycle apparatus, a refrigerant cycle
(refrigerant circuit) is constit#PEEIICEEGE@#Ntially 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 refrigerant gas is taken into a |ow pressure chamber side of a
cylinder froman i I f r ression el enent of the rotary
20 conpressor, and i@?ﬁﬁﬂcﬁgﬂﬁg#ﬁ%ﬁﬂﬁﬁﬂﬁy operations of a roller and
a van%, thereby obtaining a refrigerant gas having a high tenperature and
a high pressure. This refrigerant gas is discharged froma high-pressure

chanber SIB%%K@O%N%%EC@Q tﬁ@&% a discharge port and a 25 di scharge

sound abso nt gas releases its heat in the gas

cool er, and is theniolddsft Bwdhe dhnitdddg vans and quppld ed to the

evapor at or.

[ep]

cycle in which a refrigerant circult 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.g., 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 perxformed 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.



The refrigerant is evaporated there and endothermis performed fromthe
circunference at this tine, thereby denonstrating a cooling effect. Here,
in order to cope with the global 5 envi ¢ onnent al problens in recent years,
there has been devel oped an apparatus” using a transcritical refrigerant
cycle which utilizes carbon dioxide (CJerr]) being a natural refrigerant
as a refripeeantfrhgptace v comvenitonathéteoindashastaagmoperates with a
hi gh-pressure side being 10 used as a supercritical pressure. In such a
ref ri ger anpecrfotmedphrarmt tise ¢hronmberénce paevient s atimgui theeébygerant from
returning into the conpressor which results in liquid conpression, an
accunul at otengnarranyed anceclows pebsure side between an 15 outl et side of
t he evaporator and an intake side of the conpressor, the |iquid
refrigerant is stoHe#einiphpsdesckanapacorvithnfhentyobaé gas is taken into

the conpressor. Furthernore, throttling neans is adjusted so as to prevent
t he I5quide?%%¥?@%?%ﬁ%liBr?%%e%%ch%u¥%%%WtfY%ﬁ¥¥etE?%¥%gh@@ PR€B t he
conpressor (see, e.dg., Japanese Patent Application, Laid-open No. 7-18602).
Fovever . FISURHOREE e SEBAREEST of® oh0 | AeLFOURCh BLSH ot 6T BEDB S he
refr'gefa”éyé!é'#hi@ﬂuﬁffﬁiﬁeéa&S@boﬁeé{éQE&@”EC%%i'b@ﬂn&uénﬁéEMraﬁbVGOVer,
an opening of the 25 throttling neans nust be redlced or a capacity of the

accunul at of, PUSL. Pen{ nereasede N Or Aot 19 BYRLY SPecsfbdifional

fluorcocarbon and operates with a high-pressure side being
10 used 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 regquires a large
refrigerant filling quantity. Moreover, an opening of the

25 thfottling 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



of the liquid, which |eads to a reduction in cooling capability or an
increase in installation space. Thus, in order to solve the liquid
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 drawing of FIG 3. In FIG 3, reference nuneral

10 denot esc@fabinttey nat At B cRsh 8¢ erpr BSStH ELAtH dih Sépdee conp@ssian type
rotary conpressor, and this conpressor conprises an electric elenment 14 in
a seal ed cardeat ey dlvantha Iidsid léoniptesyi ot eSse aromgberesndr 32 and a
second rotary conpression elenment 34 which are driven by a rotary shaft
16 of thi widilewit ipretateny tdde frcwoperatoon af dpel trednt gertaanptoydt|
apparatus in this exanple will now be described. A refrigerant with a 15
| ow pr esstevshaieent roma refrigeramt ¢yelodppanpitubcddadi ofed hien a
conpressor 10 is conpressed to have an internediate pressure by the first
rotary corfpfedsidnt eleiehtd 3L BHe. - i scharged into the seal ed contai ner
12. Thereafter, it_ flows out fromthe refrigerant introducing tube 92 and
20 enters an interfediafe doofPhgrenreurtmesdh. 19hdeneheeradi ate cooling

circuit 150A is ovided so,as to run through a gas cool er 154, and heat
of the ref’r“rAngeF ey o et e by & ?t-%%%l?‘?{bplﬁ%stfrfo%} Y¥9%, heat

of the refyiger WL LG A hAL A IBURNS- LSS Ul 1 dake, by the 25 gas

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 compresséd 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 cooling circuit 150A 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



Thereafter, the refrigerant is taken into the second rotary conpression

el ement 34 where the second conpression is perforned, and the refrigerant
is turned into a refrigerant gas with @ high tenperature and a high
pressure and di scharged to the outside by a refrigerant discharge pipe 96.
At this nonent, the refrigerant is 5 conpressed to an appropriate
supercrltlcal gressure The _refrigera ttg ragsc ar

f h
Fef 11 ger ant W SERAFGe 1" STREHE T EEQ8EREF 1%29"1%@%% heat of
through ach e et e FEdtEAEE cRenatistl "1 bl on bk e RE R d oo Ca e hnP 2R R
by the refrigerant,Q @}é&ﬂ%fﬁéﬁsﬁéetﬁédguEQiS? B safkgggﬁggggntfron1an

evaporat or' 157, and t ormer refrigerant Is her co0 Then, the

refriger an&lé&é?@élcﬁgpé Ngg pr eﬁ@umelQym@iﬂeﬁﬁﬁaeﬁéoglefaw@réﬁé agd enters a
gas/liquid 15 m xed state in this process it flows into the

evapos at or cdiydr @8dle VaPosat £Sprdbei se&r sgeeantivhceh passshkewed fromthe
evapor at or 157 passes through the internal heat exchanger 160, and it

t akes heat from theheetefgeganantogathdibchhrpeassuna shde, thereby further
bei ng heated. 20 Then, the refrigerant heated in the internal heat
exchanger 1é0rigpeants dhechycye tubahPehfiowssistiokebei gae cohéeti L5
rotary conpression elenment 32 of the conpressor 10 fromthe refrigerant

i ntroduci nghexdeheat ¢oh the stebnneerant degs ebsofesaperfiehy tEhA Bértaken by

heating the ) _
cooling method, and it passes through an internal heat

10 exchanger 160. Heat of the refrigerant is taken by the
refrigerant on a low-pressure side which has flowed out
from an evaporator 157, and the former refrigerant is
further cooled. Then, the refrigerant is reduced in
pressure by an expansion valve 156 and enters a gas/ligquid

i5 mixed state in this pfocess. Then, it flows into the
evaporator 157 and evapoiates. The refrigerant which has
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.

20 Then, the refrigerant heated in the internal heat
exchanger 160 repeats the cycle in which it is sucked info
the first rotary compression element 32 of the compressor
10 from the refrigerant introducing tube 94. In this
manner, a degree of superheat can be taken by heating the

25 refrigerant which has flowed out from the evaporator 157
with the refrigerant on the high-pressure side by the

internal heat exchanger 160, the return of the liquid that



25 refrigerant which has flowed out fromthe evaporator 157 wth the
refrigerant on the high-pressure side by the internal heat exchanger 160,
the return of the liquid that the liquid +fefrigerant is sucked into the
conpressor 10 can be prevented w thout provided an accunulator or the |ike
on the | ow pressure side, and an inconveni ence that the conpressor 10 is

damaged b%ﬁé‘%ﬂ&%%eﬁﬁ%ﬁfﬁ&%&@%&%%d 5 A9 aRd.- trﬁ:r%’sc 2 {@fddgerant

cycl e appar at us, conpr essor I s st opped, e refrigerant with a

high  prespung ddansed AR SHUEHSOUARI N uhA TN A G Of i kd Nsh

cylinder 38, 'and a high pressure and an internediate 10 pressure reach an

equi | i bri ymerx e ANt-d Mg eanly the iRBHiddiidnbe pnessuwi together with
a | ow pressure. herefore, it takes a considerable tinme for the pressures

in the refdgdmgefedBoi TCUd dDdpEDPBRy atheqUiaju Ze kai@sssiion Idur bes case,

if there is a difference between a 15 high pressure and a | ow pressure of
t he rotaryawaimpedession elenents at the tinme of restart after the stop, the
startability is deteriorated and a damage may be possi bly generat ed.

Addi tional ly, sinckttsech it erebdigeoapl esgtle dppadtise weeth edheont ai ner
first reaches the equilibriumpressure together with the pressure on the
hi gh- pr essifm@rgsRor tHe ipratsmmed,i stharadasieatt eantterwstloppilhggh he nor mal

operation. Therefore, the pressure proof design of the seal ed
pressure flows into the sealed container 12 from a gap of

the cylinder 38, and a high pressure and an intermediate
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 become an equalized pressure.
In this case, if there is a difference between 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 increased 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.



cont ai ner of the conpressor nust be carried out taking an 25 increase in
pressure after the stop into consideration, which results in an increase
in production cost. SUMVARY OF THE I NVENT+ON I n order to elimnate the
above-described technical problens, it is an object of the present
invention to provide a refrigerant cycle apparatus which 5 can reduce a

product i ongg@sArWhhFeri@st ke ggual i zation of pressures in a refrigerant

circuit after—stopprnmg—a conpressor. That is, a refrigerant cycle

apparatus accordi ngn tpqthe:pr €seninhpyepté0nL,508PEESESinAgbYPass circuit
which 10 causes an internedi ate-pressure area to conmunicate with a

| ow pr essuf &cish f€al NpPob Béhid gef @M s Cadi Colhjc OF SAUSIES Bredd@h- pressure side
to coonmunicate with the internediate- pressure area in the sane; a valve
devi ce proyvhdestiont tb Sprdy @S Sa Cié £l deramel @ycDat 41@ba flewh € ewidicie h
controls 15 opening/closing of this valve device, wherein the control
devi ce consgantéqguce osesrodhecvabvecdeyice: beithapedasing ¢quabizetidom open a
flow path of the bypass circuit when a conpressor is stopped, thereby

hast eni ng efjuatr¢sanion i aprefsigesanh ¢checwef réafeeansteppugtaafter
stopping the 20 conpressor. Further, in addition to the above-descri bed

i nvention, CPRRIPPBIBNt I nvention is characterized in that the valve device

is opened concurrentlg with the stop of ]
That 1s, a refrigerant cycle apparatus according

to the present invention compriées: a bypass circuit which

10 causes an intermediate-pressure area to communicate with a
low-pressure side in a refrigerant circuit or causes a
high-pressure side to communicate with the intermediate-
pressure area in the same; a valve device provided to this
bypass circuit; and a control device which controls

i5 opening/closing of this valve device, wherein the control
device constantly closes the valve device but opens it in
order to open a flow path of the bypass circuit when a
compressor is stopped, thereby hastening equalization of
pressures in the refrigerant circuit after stopping the

20 compressor.

Further, in addition to the above-described
invention, the present invention is characterized in that
the valve device is opened concurrently with the stop of
the compressor.

25 Furthermore; in addition to the above-described
invention, the present invention is characterized in that

the valve device is opened in a period immediately before



t he conpressor. 25 Furthernore, in addition to the above-described

i nvention, the present invention is characterized in that the valve device
is opened in a period i medi ately beforé the stop of the conpressor and
after the stop of the sanme. Mreover, in addition to the above-described
invention, the present invention is characterized in that the valve device

i s opened @fdestp PELIELET BARSH PSS 08n® £ FO8 thGe SEOPL Ob £ L e CORRE ESSOT .

Additionally, in addition to each of the above- described inventions, the
present invention isre6R3FACELAr h&QULE ANt At tEAr KOBvELQXEdeihsqused as a
refrigerant. 10 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a vertical
Cross- sectimnaht VoW showhgsedh imbentabni ni eciEdiater pressimetnatti st age
conpression type rotary conpressor of an enbodi ment used in a 15

refri gerantheychevappay ateisiacepededgafoet he presetdrmimvenpeohodFI G 2 is
a refrigerant circuit diagramof the refrigerant cycle apparatus accordi ng
to the prebeom thevenepont bine @OnFtr&:s3ris a refrigerant circuit di agram
of a conventional refrigerant cycle apparatus. DETAILED DESCRI PTI ON OF THE

PREFERRED EMBODI VERgditionally, in addition to each of the above-
described inventions, the present invention is

characterized in that carbon dioxide is used as a

refrigerant.
10
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a vertical cross-sectional view showing
an internal intermediate-pressure multistage compression
type rotary compressor of an embodiment used in a

15 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

20 FIG. 3 is a refrigerant circuit diagram of a
conventional refrigerant cycle apparatus.
DETATILED DESCRIPTION QF THE PREFERRED EMBODIMENT
A preferred embodiment according to the present
25 invention will now be described with reference to the

accompanying drawings. FIG. 1 is a vertical cross-

sectional view of an internal intermediate-pressure



A preferred enbodi nent according to the present 25 invention will now be
described with reference to the acconpanying drawings. FIG 1 is a
vertical cross- sectional view of an Tn8ernal internediate-pressure

mul ti stage (two-stage) conpression type rotary conpressor 10 conprising a
first rotary conpression elenent (first conpression elenment) 32 and a

second r Otr@f ¥t LOPREES Bt - 5 €4 GEP b oS LESHL0 K OFPHESSH O @] 85MPEIsSdras an

enbodi ment of 5 a conpressor used in a refrigerant cycle apparatus

accordi ng 1® &depPietedta i fvesnt | oot avpdedhfredsidnael it gefanstcircuit

di agram of the refrigerant cycle apparatus according to the present

i nvent i on.cdmpeacdl it al ergent ef 2 esc@ ausecahd 100 eyt @esm@are s 40om nt er nal

i nternedi ate-pressure nultistage conpression type rotary conpressor which
uses carbonlehexi des¢@rd eonpreseion gelement And4 t &% sam ompresizoentiOof s
constituted of a cylindrical sealed container 12 forned of a steel plate,
an €% ect r§ ccanpRaon Juged alnri vee B baendnWhi¥al ¢ sappaaaiged 15 and
acconmodat ed on_an upper side in an internal space of this sealed

cont ai ner AZCCEHRHNA Fot iy ReMPRESsiERhehan?3h PEFt i dntd 8 which is
arranged on Jower side of- this electric elenent 14 and i s conposed of a

first rotar§trrPmttssTorcetbntRasam (91 rishe stateiosrnt S¥ebfd rotary 20
conpression_el ement 34 (second_ stage) which are driven by a rotary shaft
GRS pele e TiFedit

16 of the WIRELFIE 1 not e thAt- the electric el ement
14 of the conpressef égcﬁsdrawing, 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 a
cylindrical sealed container 12 formed of a steel 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
mechanism portion 18 which is arranged on a lower side of -
this electric element 14 and is composed of a first rotary
compression element 32 (first stage) and a second rotary
20 compression element 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 compressor 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

0il reservoir, and the sealed container 12 is constituted



a so-called pole concentrated wi nding type DC notor, and the nunber of
revolutions and a torque are controlled by an 25 inverter. A bottom
portion of the sealed container 12 is-a&h —-oil reservoir, and the seal ed
container 12 is constituted of a container main body 12A whi ch acconmodat es
the electric elenent 14 and the rotary conpression nechanism portion 18

and a bowls# ike.&nd GaR: (£ 158 hi gl » SLasRIALYPDEL openi ng of
er ul ar

the contai ner main body 12A. 5 Furt aclirc attachnment hole 12D is

formed at & e&@nfere Xmdlt UPP&nd WHACR 1 r Neor§ck £ ARe c1odighi & termi nal
(wiring is elimnated) 20 used to supply a power to the electric el enent

14 is attageded dro tdhisndatd asdwBnti kdhaded 124 {dhd hso®) eclzr cwigl eent 14

conprises a stator 22 which is attached in an annular form al ong an inner
peri pher alclsagdscan aippar uppaiispace tdie tdeniseted meontlsdder142, and a
rotor 24 which is inserted and provided in this stator 22 with a slight
spaces t herlsbdthveeen.a Tdi el r citora@dngrst fhideel 12D als oferyedhaf ta 16 which
extends through the center thereof in the perpendicular direction. The
stator 22 drmster | amtuppehotyr 8o rofileh eluhueap i keB, negheti c st eel
sheets are |am nated, and a stator coil 28 wound around the |am nation
body 26 by-er®igidles(wifidithgl 20 Y eoHeEitdlatdl Wl FR))SweRhod@ MiFeher, the

rotor 24 is formed of a |lam nation body 30 of magnetic steel sheets
to the electric element 14 i1is attached o 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 sealed
container 12, and a rotor 24 which is inserted and provided
in this stator 22 with a slight space therebetween. This

15 rotor 24 is fixed to a rotary shaft 16 which extends
through the center fhereof in the perpendicular direction.
The stator 22 has a lamination body 26 in which donut-like -
magnetic steel sheets are laminated, and a stator coil 28
wound around the lamination body 26 by a series winding

20 (concentrated winding) method. Further, the rotor 24 is
formed of a lamination body 30 of magnetic steel 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 the 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



li ke the stator 22, constituted by inserting a pernanent magnet MG in this
| am nation body 30. An internediate partition plate 36 is held between 25
the first rotary conpression el enent —320and the second rotary conpression
el enent 34. That is, the first rotary conpression elenent 32 and the
second rotary corrpressi on - 10 elenent 34 are constituted of the

i ntermedi adeemait i34 re RIS BtdPREr B 4 roveimdod d 1l edsr 38 adid 40 whi ch
are arranged above and below this internmediate partition plate 36, upper

and | ower glddeerss AGmiet AhdaviGherare, Bietaent3s cald Y0 atlat@ad &y upper and
| ower eccentric portions 42 and 44 provided to the rotary shaft 16 in the
upper and admered ydboweran@ ey 4th vé tin toe yuisasien b fdaarteinciesrofp 180
degrees, vanes 50 and 52 which are in contact with the upper and | ower
roll ers 48@ndiptemmhdompeat tdlelénside afd 148 edciclofarde upper and | ower
cylinders 38 and 40 into a | ow pressure chanber side and a high-pressure
chanfer sieRcendinel calpherr ARt ¢bwWr URRPorandeliie’s LN 56 RO BUpor t
menbers whi ch cl ose an upper opening surface of the upper cylinder 38 and
a | ower opthidny siff fRY ed He Ierram ey | $hafer Yo Hhdhe sPIMATDNn as
beari ngs of the rotar shaft 16. On the ot er ha to the upp. support
menber 54 LHRE tHELIIRNS stihtd Heibdt 5% Cgtvt 18 hs

(upper | ntd’;tk r east,h t.'lratsrtens()t5(1S ar\llg')S v&vlglhctgoang%unir?aéoent%éth 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 opening surface of the lower

15 cylinder 40 and also function as bearings of the rotary
shaft 16.

On the other hand, to the upper support member 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 cylinders 38 and
40 at non-illustrated intake ports, and discharge 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 sound
absorbing chamber 64 communicates with the inside of the

sealed container 12 through a communication path which



20 the inside of each of the upper and | ower cylinders 38 and 40 at
non-illustrated intake ports, and discharge sound absorbing chanbers 62
and 64 which are partially concaved -add formed by cl osing the concave
portions with an upper cover 66 and a | ower cover 68. 25 It is to be noted
t hat the di scharge sound absorbing chanber 64 comuni cates with the inside

of the Sﬁgi%&@”%%ﬂ%%\%f %@tﬁ%heﬁ 'fétéé”hrﬁgt@o"%‘i%é 11

pi erces t upper i nders and 40 or t I nternedi ate

partition phademdPiatd patef fech g Lo SEharge idtdanddilats PLanesk so as

to protrude at an upper end of the comunication path, and a refrigerant
gas with afube i M EriEdhed-ei dE@SSHr£5 CONPs LSSeEHdYatt hen fupSdr reddryr
conpression element 32 is discharged into the sealed container 12 fromthe
I nt er nedi atlee dteahat peatide d2tdh, Fud herref eigasamt redd i getriadn t he
above-descri bed carbon dioxide (C02) which is a natural refrigerant 10
friendl y timtéengdobad Ervssoneremtmpse ssed whithee tikrsg tdeary
conmbustibility, the toxicity and others into consideration. As an oi

whi ch is acompréestdmeebiment hdd els sdisebioged eiise i thee os¢abedh as ni neral
oi |, alkylbenzene oil, ether oil, ester oil, PAG (polyalkyl eneglycol) and
the |ike. A®nigreeBsldsiron sohe 1iast eppedimt erdl seharartiWet y1 2kl ded and
fixed on a side surface of the container nain body 12A of the seal ed
container 12 at poSPEFRREMeERr edpohdf pErigeTpRt, the above-described

carbon dioxide (CO3) which is a natural refrigerant

10 friendly to the global environment is used while taking the
combustibility, the toxicity and others into consideration.
As an oil which is a lubricating oil, there is used an
existing o0il such as mineral oil, alkylbenzene o0il, ether
0il, ester o0il, PAG (polvalkyleneglycol) and the like.

15 Sleeves 141, 142, 143 and 144 are respectively welded and
fixed on a side surface of the container main body 12A of
the sealed container 12 at positions corresponding to the
intake paths 60 (upper path is not illustrated) of the
upper support member 54 and the lower support member 56,

20 the discharge sound absorbing chamber 62 and an upper side

‘of the upper cover 66 (position substantially corresponding
to the lower end of the electric element 14). Moreovef,
one end of a refrigerant introducing tube 82 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



i nt ake paths 60 (upper path is not illustrated) of the upper support
menber 54 and the | ower support nenber 56, 2G the di scharge sound absor bi ng
chanber 62 and an upper side of the-upBer cover 66 (position substantially
corresponding to the lower end of the electric elenment 14). Moreover, one
end of a refrigerant introducing tube 92 which is used to introduce a

refriger aq}pgggﬁfs dtihddie 3pperrieyd i nderi A8-LAoe | Shd As|ld 8y ik ad

connected wth the sleeve 141, and this end of the refrigerant introducing
tube 92 coEBHELAIRS ddvd hernamiddgstd ajpd dddake 14 hrfvidel tol2
upper cylinder 38. This refrigerant introducing tube 92 reaches the sl eeve
144 t hrough laaigas- oo eibekb4d ireniabich i cavlaieredascird bexh,i ndref et at e
cooling circuit 150, and the other end of the sane is inserted into and
connect ed atitdr Sertde Sltdeyesd andiddertedy oommand atesasttdd twigth nsi de of
t he seal ed container 12. Additionally, one end of a refrigerant introducing
t ube ¥4 wHitsh dleamed 4% dnd ridiicedy heomefnierremtvwigds e cingide |oiver
cylinder 40 is inserted into and connected with 10 the sleeve 142, and this
end of th&hefssgadhmontiimiucifg tube 94 comunicates with the intake
path 60 of the |Iower  cylinder 40. Further, a refrigerant discharge tube 96
is inserted into ibrrbted SRt FRReCS| et TUSC IR tHEECIERNDE t he

;gfs I)Ir gle rn 3 q%_}%ts;)g{] s '_ecﬁ uibse u936ecf Otngminritcrg gc&s c e\:Ni 1—:[ I’E]e r1e5f J;[ ihgee rda{nstc hg%arsg ei nstoou nd

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 cooler7154 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



In FIG 2, the above-described conpressor 10 constitutes a part of the
refrigerant circuit depicted in FIG 2. That is, the refrigerant discharge
tube 96 of the conpressor 10 is conredBBed with an inlet of the gas cooler
20 154. Furthernore, the tube connected with an outlet of the gas cooler
154 runs through an internal heat exchanger 160. This internal heat

] : ! t _
P G pressUr @ ST Y L T Y [ MR 1P on he ghe (2 SPPAEAF R near
of the 25 yelid gergpt i -ddie: | oy REGSHLK & £ Uge WOk Ghn BAS, T oVed %%é from

an evaporator 157. The tube running through the internal heat -

exchanger 1604 @acdiesy am exPansi PNe v ad ¥ eard SbvAsot &L t15NY af@anse
Furthernore, an outlet of the expansion valve 156 is connected with an

inlet of apueyapoidny fbdm g dhepotatber rusmi ng Esomedhed evaperaier 157
I's connected with the 5 refrigerant introducing tube 94 through the

I nt erfal heafrigechangent Acdiciddriedver94 aclhypasls che cimte hirdl wiegh causes
an intermedi ate-pressure area to conmunicate with a | ower- pressure side
in the preseshangraentédn is provided to the 10 refrigerant circuit. That
I's, a bypass circuit 170 diverges froma mddle part of the refrigerant

i ntroduci ng tube MRPrepvene @ nbEPaedi atecebbl 1hg ehiehi causeswhiich is the

i nt ermedi at e-pressure area (not shown in FIG 1). )
intermediate-pressure area to communic¢ate 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. B2An
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 expansion valve 156 and the number of
revolutions of the compressor 10. The control device 100

constantly closes the electromagnetic valwve 174, but opens



Additionally, the bypass circuit 170 is connected with the 15 refrigerant

I ntroduci ng tube 94 which corresponds to the |owpressure side in the
refrigerant circuit. An electromagnetild val ve 174 as a val ve devi ce 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 el ectromagnetic

val ve 174 s onirdd ad e reantyil rayigadQ0r s ysdies contaelt devi ce

100 is a control device which controls the refrigerant circuit, and it
control s 1openimgl dresidgnpgfeddieorel BEtipnagnaidd. varhe: 1if, ihrediide 25

adj ust rent of the expansion valve 156 and the nunber of revolutions of the
conpr essorenkihd ik tc,onthreo | cadew le dddi cec Al artdye<|tdses t he

el ectromagnetic valve 174, but opens - 14 it in order to release the flow
pat h of theldyypasm@igitin tvalvd® Mhkerduhieng oripr exstont ddh i of stlopped. That
Is, in this enbodinent, the control device 100 cl oses the el ectromagnetic
val vé 174 wurines adie Wherad qipasis tie &l eonpreasnrt 10, vakiee obéhs t he

el ectromagnetic valve 174 concurrently with the stop of the conpressor 10,
t her eby IQQQQQﬁWﬁPﬁhﬁaW#ﬁﬂwﬁﬁﬂtﬁ?ﬁpﬂﬁé'%Vbé§¥@ﬁ@%ﬁﬁ? 1%0.thergkyto be
noted that the internedi corresponds to all the paths

required f&amend the rﬁjg‘; g{??tskgg{érggégg’%sst Het %545t Y &tary conpression
element 32 to be sycked | ntg, tng SeCANG MOI" Y CORLESSL O ressure

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 the 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 of the 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 1s energized
by the control device 100 through the terminal 20 and a

non-illustrated wiring, the control device 100 closes the



el ement 34, and the bypass circuit 170 is not restricted to a position in
t he enbodi nent. A connection position of the bypass circuit 170 i s not
restricted to a particular 15 positienlas-long as it causes a path through
which the refrigerant gas with an internedi ate pressure passes to

comuni cate wth a path through which the refrigerant gas wth a | ow

Pressur e PASSAsodieaid RIGR Wild oindbe len and eiapigneration 20 o

the refrigerant cy paratus according to the present 1nvention with

the above-destidthbad Hy eliWe thd iinvdr@die noted that the el ectromagnetic
val ve 174 of the bypass circuit 170 is opened by the control device 100

before activatingd he £UMEssdle kbtothen thensiat@tH0idn 2&mf tHd the
el ectric elenent 14 of the conpressor 10 is energized by the control device

100 t hr ougipgdie dret Moalr 2@ 1drd sa 4neind |48udtirater] witth e tupgexorinDl
device 100 closes the - 15 electromagnetic valve 174 and activates the

el ectyi ¢ lelwerermccehthyl cugiond itdres i4dvemicerdd Adhiachr esnd tintdweraldtyor 24
starts rotation, and the wupper and |ower rollers 46 and 48 fitted with the
upper and p®viglest widderiths cqiemy e 42 Idneaenimics ldie daftadgy dinl y
provided with the rotary shaft 16 eccentrically rotate in the upper and

| over cyl itheerPrsy anf devethaylindearst 3% amehtiQas TS & | ow pressure

(approximately 4 MPa in a normal operation state) sucked to the
Iom#press&#gklgerant gas with a low pressure (approximately 4 MPa in

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 %4 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 pressure 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 compressor
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



10 chanber side of the cylinder 40 froma non-illustrated intake port
through the refrigerant introducing tube 94 and the intake path 60 forned
to the | ower support nember 56 is conpréessed by the operations of the
roller 48 and the vane 52 so as to have an internedi ate pressure
(approximately 8 15 MPa in the normal operation state), and discharged into

the seal egasopbgiaeridz. fropehhechat perpdyatendi §abagBech uhgs £2dwéaom the
hi gh- pressure chanber side of the I ower cylinder 40 through a

non-il | ust{atedtkONMIHOE cALH DAL PatBol TGt Befcuibelsef réDes 80t gas Neidd the
intermediate 20 pressure in the sealed container 12 enters the refrigerant

i ntroduci ngyttihe 82r-Ebosngunethoth fheaspeevesiddf padsihdovsronglo the
internediate cooling circuit 150. Here, since the electromagnetic val ve
174 is cl oskd dpysthecleonibdl deince 10O defrhgethet opesavibn bfiet he
conpressor 25 10, the refrigerant gas with the internedi ate pressure which
has f$owedipternedimthepseesvee aampressedwer Fheofirhe rataryedi ate
cooling circuit 150 all _passes_through the - as cool er 154. Then, the
refri ger anfOBALCHAL A AASTENBUAY Cﬁﬂt%etﬁéf?%FéVﬁgﬂl%@%1%60¥Fn5h%|9%%|t 150
rel eases its heat the air-cooling thod in a grocess of passin

through tFie4as 158 e a5 g nEht fRECFE 97 BRR BrTEBao e L PBL8ud
Tl o DL SE USRI ES3P0, L g, 1 Bho 920X, s URE RS ga, of oTent
rEfrigeraningﬁéaég P§5§eﬁ££9593re 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



the internediate cooling circuit 150 in this manner, an increase in
tenperature in the seal ed container 12 can be 10 suppressed, and the
conpression efficiency in the second- fAdtary conpression el enent 34 can be
i mproved. The refrigerant gas with the internedi ate pressure cooled in the
gas cooler 154 is sucked to the | ow pressure chanber side of the upper

cyl i nder %ﬂ%&%%@@%@@ﬁt lypﬁéﬂ@%ﬁ@éfi?@. el grepy ; 34 {£om

. e
non-illustrated intake por rough a non-TlTustrated intake path forned

to the uppesfr t i@r@&ﬁ?%sg@etéeiﬁiﬁﬁﬁ%ér9§§es Hetoribg

| ow- pressure chanber side of the upper cylinder 38 of the second rotary

20 conpr esgiens€teemtid 3hé St SEP] gt 2ok t §a $ @i SEEORFe&ONPERSERON by the
operations of the roller 46 and the vane 50, turned into a refrigerant gas
with a hi ghefeiperatiureiseisr@e ht gbe pe @sslses (fpps oxhavdes ycd21dPa in a
normal operation state), passes through a non-illustrated 25 di scharge
port $romihé. hi gh-pressure chanber side, and is discharged to the outside
fromthe refrigerant discharge tube 96 through the di scharge sound

absor bi ng chamber BRe-refrigerael gestwkliohpbassippued hvhbethS4gast this
time, the refrigerant is conpressed to an appropriate supercritical

pressure, @RHLeRel?LIFeiRAsHE Has RRakny gete fabarepel og rngehadt amdchar ge

tube 96 flows into the gas cooler 5 154,
.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
cocoled. 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
eXpansion 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'the
evaporator 157, and passes through the internal heat

exchanger 160. The refrigerant takes heat from the



The refrigerant gas which has flowed into the gas cooler 154 releases its
heat by the air-cooling nethod, and then passes through the internal heat
exchanger 160. Heat of the refrigerantl8i s taken by the refrigerant on the
| ow 10 pressure side, and the forner refrigerant is further cooled. As a
result, the cooling capability of the refrigerant in the evaporator 157 is

further i t i th
urther i npsoyegebynt mm%%%gepﬁmufesyp@@m'md@ﬁ%é@@ Ghet he

refrigerant is increased. 15 refrigerant gas on the high-pressure side

cool ed i n rdwetimy es fpdcthegie exchamgerr 466 feeshesyinen wxpapséen val ve 156.
It is to be noted that the refrigerant gas is still in a gas state at the
inl et of tdeapexpanditon Navyea 1bbw Tdmpseitihgeramtths dwdpetatatolda7two- 20
phase m xture fornmed of a gas and a liquid by a reduction in pressure in

t he expansamth Vhdbwed 166, fnenftlonsevapordther Eyaporptemtdb7ai stébesist ate.
The refrigerant is evaporated there, and endothermc is perfornmed from
air, 5therdbichichmsizatang the tboridges frebred 25n Thereafofrihehe
refrigerant flows out fromthe evaporator 157, and passes through the
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refrigerant on the high-pressure side and undergoes the " heating effect
there. The-§ e?HI&JeTP%?ﬁdV&F‘ght%sr%%’éhge%tbo?%%ﬁﬁ%l}ﬁmc%}“?%vﬁ%rrper ature

in the eV%ﬂ§£€E§”c£§ghng 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 wvalve 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



and flowed out fromthe evaporator 157 may enter a state in 5 which the gas
and the liquid are mxed in place of the conplete gas state in sone cases,
but a degree of superheat is elimnaté®d and the refrigerant conpletely

beconmes the gas by causing it to pass through the internal heat exchanger
160 and exchange heat with the refrigerant on the 10 hi gh-pressure side. As

a resull, dhe (@ U8, 9h-dletd Wide SRAlRE NELLAULALEIL BELANT LS Sucked

into the conpressor can be assuredly preven hout ~pr ovi di ng an

accunul at ofa @ded heo | YRLESSIHE {08 e 2R Smdipconveni ence that the
conpressor 10 is damaged by the |liquid conpression 15 can be avoi ded. It

is to be noted thathiheisefwhagr ent ~bsatgdiby okhenkntenpaksheat 1gxchanger
160 repeats a cycle in which the refrigerant is sucked into the first

rotary conps essopped gl ei@nieB82i gérdme gaspiesisod HOghreribersefrogerant 20
I ntroduci ng tube 94. An operation when the conpressor 10 is stopped wll
now be destromed. gdiheoLotite oty dewder AD0 st opst ¢ heed Dpes apronsofet e
conpressor 10 when, e.g., the evaporator 157 is covered with frost and, at
t he sane ttiime, s¢alepersnt2inehel 2| et inmeemetd cavak Vel 194 pesvrdeedt o t he
bypass circuit 170 in order to release the flow path of the bypass circuit
170. As a rasei 1 anthethet Brhemned B2 e deees suke earea 19nd aflge t heghow pressure

side of the refrigerant circuit are  _
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 considerable 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, i1f 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 intermediate-pressure area and the low-pressure side
are caused to communicate with each othexr. Therefore,

equalization of pressure in the intermediate-pressure area



caused to comuni cate with each other. That is, when the operation of the
conpressor 10 is stopped, the refrigerant gas with a high-pressure flows

5 froma gap of the cylinder 38, an irn&érnediate pressure in the seal ed
container 12 is increased as will be described |ater, and the

i nternedi ate-pressure area and the high- pressure side reach an equilibrium

pressure. a-lfﬂ:?rbl—hé w P A Wesidg has ghe @y libriumpressure
10 with the i

t oget her e internedi ate-pressure area and the hi gh-pressure

side, and pressuresgsid tdentef rd germntrLucrdd @itei1 el igetie Idrit takes
a considerable tinme until the pressures in the refrigerant circuit are

equal i zed @ rdherge it diddigenes die Pras diig 18fzd e riAlne Gmpr essi on
15 elenments at the tinme of restart after the stop, the startability is
det eri or atked.gMarteloy edhodtferreept arntd ithepertfaryad Mith e whd fiemencet i n
pressure in this manner, reversal of the internmediate pressure and the

hi gh Ppr esstgsstaort arftadndrimml s24p iquor deselnprgregbsur e on t he hi gh- pressure
side is apt to occur, which may results in a damage to the device. Thus,
in the present inkddibionahky el ecneondyhetitcevegdiatly piesopehetndn order
to release the bypass circuit 170 when the conpressor 10 is stopped, and
25 the i nt'dfneiRBIP cds e dHGD R IS st dds e safelette caused to

communi cate with each other. Therefore, equalization of Ipre,ssure in the
i nt er nedi é‘{(@’l_tﬁ,]é’geslhr]ez driget reach the equilibrium pressure in the

priorﬁart 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
pressure in the sealed container 12 of the compressor 10
does not become higher than the pressure during the
operation, 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



- 20 and the | ow pressure side can be hastened. As a result, a tine
required until the inside of the refrigerant circuit reaches an equalized
pressure can be greatly shortened, andlthte startability at the tine of 5
restart after the stop can be inproved. Additionally, since the

I nternmedi ate pressure and the pressure on the high-pressure side in the

seal ed corded @Erade fddStwiEacHhd hent SAHe U1 DEE Ut OSSN CothPrd S Pri or
art as described above, the pressure after stopping 10 the conpressor 10

becones hilghethd hidwdthatothtt v ngorhhtee s ©p6 ad 1 @ferd 3hei €onpr essdited 0.
Therefore, the pressure proof design of the sealed container 12 nust be
carried outntahihe fakomd amtangreaseresns presslemeraf t®4. the stop into
consi deration. However, in the present invention, by 15 causing the

i ntermedi at e- pressliteiarea e vohedntbatethai bhpashecioenptetslire side
after_ stopping the conpressor 10, the pressure in the sealed container 12
of tHe comedsorauses does hotepeedheterphessurRmItR be cs@uekatieg t he
operation, thereby suppressing a design pressure of the 20 seal ed contai ner -
12. Consedtiet 150e 2l QETRTeHF ekPe3tdf 13 NerQebfeqd teomei Frfrigerant be

reduced, and hence, a nufacturjng cost of the conpressor 10 can be
decr eased. & the Yin l%aﬂwom%‘?hzb%BnW%sgﬁ?sﬂ F i R0k t3Sat ed by

the Contr(ﬁoék¥%§¥§fé¥édtgﬁé§§¥gfOgngegﬁgebypass circuit may causes

the high-pressure side to communicate with the

10 intermediate-pressure area of the refrigerant circuit. In
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. 1In this

case, equalization of pressure in the refrigerant circuit



100 fully closes the electromagnetic valve 174. As a result, the bypass

circuit 170 is closed, and the - 21 refrigerant gas with the internedi ate
pressure conpressed by the first rotai¢ conpression element 32 is al

sucked

into the second rotary conpression elenment 34. It is to be noted

that the bypass circuit 170 5 which causes the internediate-pressure area
Lo communi ga Epe W £ ek 116e | IOYSPLESSUr n§1 dad $idh Oyr&ee, £ sneckefrigerant

circuit
t her et o,

in this enbodi nent,

comuni cate wth the 10 internedi ate-pressure area of the refrigerant

circuit.

circuit can be |ikew se hast ened,

r educed.

In  this masepvenuablzhbugh ohe pcesstoe davibe Ledrcyesast
and hence a tine required wuntil the
i nside of the skdécigemagteicic curlve ebthesommrespial y zedtiprelssure can be
15 Further, the control device 100 opens the el ectronmagnetic
val veb 174 zohtvatiem | 9f viihd corpseoponll hébuktobipe esresend imvengeent o

but the present invention is not restricted
adshnp hes HYPasE €dr Ovkd tsiRYr &46@€S the high-pressure side to

rel ease the bypass circuit in this enbodinent, but the present invention

i S not

r eb% riet eesheketed whrrete cord rbt mRYI ekoa®othay open the 20
val ve device in a period imediately before the stop of the congressor
and after $HeCkE Frethe @bee Fif trkeporerat e rof RESFRRr

open t he €%§c£éggggnetlc val ve, 174 afterlgkgﬁ?detern1ned period from

10

15

20

25

erant circuit is comp

Additionally, although the compressor 10 has been
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
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
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 bypasg circuit and the control
device which controls opening/closing of this valve device,
and the control device constantly bloses the valve device

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

08" may

10



the stop of the conpressor 10, e.g., in a period after the 25 conpressor
10 i s stopped and before the pressure i,n the seal ed contai ner 12 reaches a
critical point. In this case, equalrz§5i6n of pressure in the refrigerant
circuit - 22 can be |ikew se hastened, and a design pressure of the
conpressor 10 can be suppressed. - Moreover, although the control device 100
cl oses tHeymecteonagnetwieevative dddpcoanser rentstyoppdd. t HBh&ratdreati on of
the conpressor 10, but the present invention is not restricted thereto,
and it mayltkasee the @lars chugrdtd c Wl seting vided eoniel ¢l ad¢oicof
pressure in the refrigerant circuit is conpleted. Additionally, although
t he conpres3ctPam e Welfe A9V s Pohadr B30 bki gt Hehe ittt the

i ntermedi ate-pressure nultistage (two-stage) conpression type rotary
conpr essorCORTEFEFrarf et P tRfer ¥ odiiedtate he heohpressst APruREn can
be used in the present invention is not restricted thereto,_and the
present | MUERGOIPT o RIT A9 VT THE (HEE 15 Borh dRoroatF o 9FTS 4 he

pressure inet3 gt(es]:ergi eéj cont ai n;‘:ez_[orﬁntléjdsii%gpw\f’) QL more. cor (gressi on
el ements iMto° an |rﬁ69rﬁﬁﬁ%ﬁ pressure. described above, according to

e LRI UELE, PS5 0108 0,0 SREsin  SUARL sy o 20
to comuni gad ey tih-hord OWi AL eS8 €151 e Of e frigerant 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 circult can be turned into an equilibrium
pressure on 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
contalner 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 refrigerant circuit or causes the high-pressure side to conmunicate
with the internedi ate-pressure area, the valve device provided to this
bypass circuit and the control 25 devi @@ which controls opening/cl osing of
this valve device, and the control device constantly closes the valve
device but opens it in order to release the flow path of the - 23 bypass
circuit wheprdde: COPRESSH: ¢Snst PPREE - t JNEReE PEBment ke rBPems Cl @i B 2
and 4, by setting the control device to open the valve device concurrently
with the stop of the conpressor, or in a period inmediately before the
stop of 5 the conpressor and after the stop of the sanme or after a
predeterm ned period fromthe stop of the conpressor, equalization of
pressure of the internedi ate-pressure area and the |ow pressure side in
the refrigerant circuit can be hastened after the conpressor is stopped.
10 As a result, a tinme required until the inside of the refrigerant
circuit reaches an equalized pressure can be greatly reduced, thereby
inmproving the startability at the time of restart after the stop. Further,
by setting the control device to open the 1is valve device concurrently
with the stop of the conpressor or in a period imedi ately before the stop
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 startability. On the other hand, by setting the control device to open
the valve device after a predeterm ned period from the stop of the
conpressor, a design pressure in the-sé@&l ed container can be suppressed,

t hus reducing a manufacturing 25 cost. In particular, when carbon di oxide
I's used as the refrigerant, each of the above-described inventions is nore
- 24 effegaverangcagrEondsi bute to environnental problens. - 25 WHAT IS
CLAIMED | ST I Arefrigerant cycle apparatus in which a refrigerant
circuit is constitutednbyesetgenihal &ycleonnestdtgs aiCoOMI&ssSHr, a gas
cooler, throttling nmeans and 5 an evaporator, the conpressor including
first and setoimkraoonpriessiion e eetsi wiah By esalniarenidlylya drive el enent,
sucking a refrigerant into the first conpression elenent froma

| ow presswranrsiaieingf & homefesgeram gias cwndlemnd tloonprlessy medns and
discharging it into a seal ed container, 10 sucking the refrigerant with an
i nt erredi @ PraEipteo]n tha et ess eont HetinatblitHe aut ommbouvhpr essi on
el enent, conpressing it and discharging it to a high-pressure side of the
refri ger arffOTHFIF O tHERBTTT Jut it 252 | & Bpyart s Eolife isiengnas a

bypass circuit, which causes an internedi at e- ,
yp sucking a refrigerant intoc the Elrst 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 compression 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-pressure 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 control device opens the valve device



pressure area to comunicate with a | ow pressure side of the refrigerant
circuit or causes a high-pressure side to comunicate with the

i nternedi ate-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
conpressor stops. 25 2. The refrigerant cycle apparatus according to claim
1, wherein the control device opens the valve device - 26 - concurrently
with the stop of the conpressor. 3. Th&brefrigerant cycle apparatus
according to claiml, wherein the control device opens the valve device 5
in a period imediately before the stop of the conpressor and after the
stop of thensafeendly THELH efid GG L cRRPREAEYs  according to claim 1,
wherein the control device opens the valve device 10 after a predeterm ned
period fromthe stop of the conpressor. 5. The refrigerant cycle apparatus
according to any one of the preceding clains, wherein carbon 15 dioxide is
used as the refri gerafihe refrigerant cycle apparatus according to

claim 1, wherein the control device opens the valve device
5 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
10 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

15 dioxide is used as the refrigerant.



