REFRI GERANT CYCLI NG DEVI CE CROSS- REFERENCE TO RELATED APPLI CATI ON Thi s
“application clains the priority benefit of Japanese application serial no.
2002- 353824, filed on Decenber 5, 2002. 5 BACKGROUND OF THE | NVENTI ON
Field of the Invention: This invention relates in general to a refrigerant
cycling device. More particularly, the present invention relates to a
refrigerant cycling device whose high-pressure side possesses a hyper
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Field of the Invention:

This invention relates in general to a refrigerant cycling device.

More

particularly, the present invention relates to a refrigerant cycling device whose

high-pressure side possesses a hyper critical pressure.

10 Description of the Related Art:

In a conventional refrigerant cycling device, e.g., a refrigerant cycling device

15

20

equipped in an air conditioner, by switching a four-way valve (used as a flow passage
switching means), the refrigerant discharged from the compressor passes goes through
the four-way valve, and then gets discharged to an outdoor heat exchanger (a heat
exchanger at the heat source side) during an air conditioning operation (a cooling
operation). After the refrigerant radiates heat at the outdoor heat exchanger, the
refrigerant is throttled by a depressurizing means to supply to an indoor heat exchanger
(a heat exchanger at the user side) where the refrigerant evaporates. At this time, the
refrigerant absorbs heat from the ambient environment to effectuate a cooling effect to

cool the interior of the room. Thereafter, the refrigerant passes through the four-way



processed. On the other hand, the refrigerant discharged fromthe
conpressor passes through the four-way val ve, and gets discharged to the

i ndoor heat exchanger (a heat exchanger at the user side) during a heating
operation. The refrigerant radiates heat at 5 the indoor heat exchanger. At
this time, the refrigerant radiates heat to the anbient environnent to
heat the interior of the room Thereafter, the refrigerant is throttled by

the depr oRsuLhdiBErTERRE BNl thSHRALIST The atfs'l%nféui]&%r J&T»‘é“is g@ger (the
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t he conpres The aforenentloned cycle is repeatedly processed. In
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etc. exchané%r at the heat source Slda) fgftéjr tg\erefggerantn%sorbs heat from the arrzlpblent
environment at the outdoor heat exchanger, the refrigerant goes through the four-way

10 valve, and then returns back to the compressor. The aforementioned cycle is

repeatedly processed.

In addition, for addressing the global environment issues in recent years, such
refrigerant cycling device does not use the Freon type refrigerant, and a refrigerant
cycling device, in which a natural refrigerant (e.g., carbon oxide, CO,) is used as the

15 refrigerant, is developed.

When the high-pressure side is operated under a hyper critical pressure, it is
generally known that the heating efficiency is obviously improved in a heating

operation.

However, when the high-pressure side is operated under the hyper critical
20 pressure, a coefficient of product (COP) in an air-conditioning operation is very worse.
Therefore, for increasing the cooling capability, a large amount of refrigerant is required

and that will cause a problem of increasing power consumption of the compressor, etc.



SUMVARY OF THE | NVENTI ON According to the foregoing description, an object
of this invention is to provide a refrigerant cycling device capabl e of

i mproving the COP of the air-conditioning operation. 5 According to the
obj ect(s) nentioned above, the present invention provides a refrigerant
cycling device, conprising a conpressor, an internediate cooling circuit
and a valve device. The conpressor is connected to a heat exchanger and a
depressurizing neans, fo AT j eration and a heating
operation. The conpressorgUﬁﬁyfﬁgr con%?ﬁ@gghgﬂFﬁfst and a second rotary
conpression elenents, and a refrigerant 10 that is conpressed and

di scharged by the first rotary conpression elenent is introduced to the
second rotary Aoopdingso dr fetegoinptdescHipeioh Mnesbiddofithés iaoaltionds &i grovide s used
for radiating heat of the refrigerant discharged fromthe first rotary
conpr essj Qé‘fri@leﬁﬁf«‘_@}eiingTH@vié’eaE%jﬁb&er GRpicRingORRNCDY 8f m:s&@%mﬁﬁoﬁing
internmediate cooling circuit during the cooling operation. According to

t he abovgﬁgﬁnﬁigyration, during an air-conditioning 15 (cooling) operation,
heat of e refrigerant discharged fromthe first rotary conpression

element is radiated at the internediate cooling circuit, to achieve a
cooling effect. In this manner, the tenperature in the seal ed contai ner
canSbe suppr esAechrilingrto thes bisjgct(s) mdnkionabsturer ek rirgenainvetionl progideeyi ce, the
heat exchanger is constructed by a first heat exchanger at a user side and

a secondrepxte%&arﬁyaﬁ@gﬁmc@,tccﬁnd}%ﬁ{g S $r8ssok, 48 infnddifte CES UG AN LngY C! 1 NY

device fu er conprises an internal heat exchanger for cycling the

fri e : ' .t h
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and the first_heat . . . . .
means, for petforming a cooling operation and a heating operation. The compressor

further comprises a first and a second rotary compression elements, and a refrigerant
10 that is compressed and discharged by the first rotary compression element is introduced
to the second rotary compression element. The intermediate cooling circuit is used for
radiating heat of the refrigerant discharged from the first rotary compression element,
The valve device for opening a passage of the intermediate cooling circuit during the
cooling operation. According to the above configuration, during an air-conditioning
15 (cooling) operation, heat of the refrigerant discharged from the first rotary compression
element is radiated at the intermediate cooling circuit, to achieve a cooling effect. In

this manner, the temperature in the sealed container can be suppressed from rising.

In the above refrigerant cycling device, the heat exchanger is constructed by a

first heat exchanger at a user side and a second heat exchanger at a heat source side.

20 The refrigerant cycling device further comprises an internal heat exchanger for cycling
the refrigerant discharged from the first rotary compression element through the second

heat exchanger at a heat source side, the depressurizing means and the first heat



3 exchanger at a user side during the cooling operation, and for cycling
the refrigerant discharged fromthe conpressor through the first heat
exchanger at a user side, the depressurizing nmeans and the second heat
exchanger at a heat source side during the heating operation, so as to
perform a heat exchange between the refrigerant flowng 5 between the
depressurizing neans and the second heat exchanger at a heat source side

and the r i i t : I i LS t
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exchanger at user side. | he tenperatu f the

can be futther duced. 1n additian I nce carbon oxi de is used, as the
refriger ghst HatE %?rrog} ﬁleg%c;,r%&essow rloflgnlb?lgeﬁfséglegtf ARG A AT fenfin can
provi de contribution for solving 10 environment issues. BRI EF DESCRI PTI ON
OF THE DREMAENGHZING Meing Had dpess9ond Depborrchanact ghadegh siireq sidergduping thecul ar |y
pointing out and distinctly claimng the subject matter which is regarded
as the i heding operativhe sol3s dotpsrfand a hestenclemgo fbetveni the eefrigorant idwing t her
obj ects, features and advantages thereof will be 15 better understood from

t he 5 ol | @viwegn desdeprpssidfing aleans hid GenBesid iat widhingdiat a desoimaRYsIRY
drawings in which: Fig. 1 1s a vertical cross-sectional view of an internal

i nt er medi,al enPlBasLif ﬂd@'ihgib'eﬁlr&ﬂethlé%m R8Ol PGt OhAE ¥x QAR SRSOr that
forms a part of a refrigerant cycling device of the present 1RAvention. 20
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In addition, since carbon oxide is used as the refrigerant, the refrigerant
cycling device of the present invention can provide contribution for solving

10 environment issues.
BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly pointing out and
distinctly claiming the subject matter which is regarded as the invention, the objects and
features of the invention and further objects, features and advantages thereof will be

15 better understood from the following description taken in connection with the

accompanying drawings in which:

Fig. 1 is a vertical cross-sectional view of an internal intermediate pressure
multi-stage compression type rotary compressor that forms a part of a refrigerant

cycling device of the present invention.

20 ) Fig. 2 is a refrigerant cycling circuit according to the present invention.



DESCRI PTI ON OF THE PREFERRED EMBCODI MENT Enbodi nents of the present

i nvention are described in detail according to attached drawings. Fig. 1 is
a vertical cross-sectional view show ng an exenplary conpressor used in a
refrigerant cycling device of the present invention, wherein the 5
conpressor is an internal intermediate pressure nultistage (e.g., two
stages) conpression type rotary conpressor that conprises a first and a

second rotary con@m&g@}%%?ﬁﬁép{E@Rﬁ?ﬁmoﬁmﬁﬁfgerant circuit of

a refrigerant cycling resent invention, which is suitable
for an air conditioner for air-conditioning and heating an interior space.
In addition, the refrigerant cycling 10 device can be also applied to
vendi ng machi nEmbodimaey bt el papaibl ievaitionoakidegeribed inhdaiil ngecdiapabi ons,
such as showcases and cool i ngt heati ng chanbers, etc. In the draw ngs, an

i nternal aftthed MRviake rm%% 4E @ $erRcal BlbdslseSREL vichP SRSPRE | MNe ARl AdrY
conpressor (conpressor, hereinafter) 10 conprises a cylindrical = seal ed

cont ai ne : S . . t L elenent 14 and a
Fotary 1EEeRRe sl Pl SaHeR GoyRD RURE ot iRl by Bl Bherkh 83 <
arranged to be accommmdated at tQ& upper side @t the seal ed container 12

s
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arranged under the electrical nmotor elenment 14, and conprises a first
rotary cEMPPESICHAYRA aptait comprastis that scomprisge)a Ayt and geseneddr wiaryy
conpression elenent 34 (the second stage) both of which are driven by a 20
rot at i onedmpthssien tBmohist hdigl 2chowsal refogemnte czomnbf 14 refliperattotyadime par t  of
the seal ed container 12 serves as an oil accunulator, and the seal ed
cont ai nedevie: i @RNFkdsuRtt ekcRMos S iDesuifBic oGy ARAcandtigkrend cap
air-conditioning and heating an interior space. In addition, the refrigerant cycling
10 device can be also applied to vending machines, or devices capable of cooling and

heating operations, such as showcases and cooling/heating chambers, etc.

In the drawings, an internal intermediate pressure type multi-stage
compression rotary compressor (compressor, hereinafter) 10 comprises a cylindrical
sealed container 12 made of steel plate, an electrical motor element 14 and a rotary

15 compression mechanism 18. The electrical motor element 14 is arranged to be
accommodated at the upper side of the sealed container 12, and is used as a driving
element. The rotary compression mechanism 18 is arranged under the electrical motor
element 14, and comprises a first rotary compression element 32 (the first stage) and a
second rotary compression element 34 (the second stage) both of which are driven by a

20 rotational shaft 16 of the electrical motor element 14.

The bottom part of the sealed container 12 serves as an oil accumulator, and

the sealed container 12 is constructed by a container main body 12A and an end cap



5 12B. The container main body 12A is used to contain the electrical notor
elenment 14 and the rotary conpression nmechanism 18. The end cap 12B is
substantially a bow shape for bl ocking an upper opening of the container
mai n body 12A. A circular installation hole 12D is further forned at the
center of the upper surface of the end cap 5 12B, and a term nal (w rings
are omtted) 20 are installed into the installation hole 12D for providing

PoveT LOr8hE ShEHIERLIRLRS, LTI ol SRLLSablp gl prom 14

is a DC (direct current pol e ‘concentr at ed
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the sealed container 12, and the rotor 24 is inserted into the stator 22
with a stighioghleckingia praceopeming of ahe icvaiinsntmain hedy ot24t.i ehalirccelaft 16
t hat passes the center and extends vertically. The stator 22 conprises a
| ami nat eingtgllétmntedc HID dofgthauforshdpetie cehter bf tieagpet suefasd efthe phatgs and a
stator coil 28 that is wound onto tooth parts of the lamnate 26 in a

serbes (TIB)cadttainad)l (Wireisnge BRNRRAY 20 AddinklaDER| iy theShdthllafbn hBlel T2 15
stator 22, the rotor 24 is also formed by a | am nate 30 of el ectromagnetic

steel plat ﬁ?vidiﬁ%gor@er%EHE%{&?H@W@%’P&%[%A&%@ nserted into the | am nate 30.

An internedi ate titron plate I's sandwi ched between the first rotary
conpression elenment 32 and the second rotary conpression el enent 34.
Narmely, the first rotary conpression element 32 and the second rotary
conpr essi on el EmeeleciBdalanatopBlenpensi4 isca &C Blirecheurrant)ohoediofksopalitd t i on
plate 36, an upper and a |ower cylinders 38, 40, an upper and a | ower
rol I er 4f@agréc-pei! steselifhtedRindf tyaR, WAPRbmPHSksda kQAWRI22S MR tbioh 4.
The stator 22 is annularly installed along an inner circumference of an upper space of
10 the sealed container 12, and the rotor 24 is inserted into the stator 22 with a slight gap.
The rotor 24 is affixed onto the rotational shaft 16 that passes the center and extends
vertically.  The stator 22 comprises a laminate 26 formed by doughnut-shaped
electromagnetic steel plates and a stator coil 28 that is wound onto tooth parts of the
laminate 26 in a series (concentrated) winding manner. Additionally, similar to the

15 stator 22, the rotor 24 is also formed by a laminate 30 of electromagnetic steel plates,

and a permanent magnet MG is inserted into the laminate 30.

An intermediate partition plate 36 is sandwiched between the first rotary
compression clement 32 and the second rotary compression element 34. Namely, the
first rotary compression element 32 and the second rotary compression element 34 are

20 constructed by the intermediate partition plate 36, an upper and a lower cylinders 38, 40,
an upper and a lower roller 46, 48, valves 50, 52, and an upper and a lower supporting
members 54, 56.  The upper and the lower cylinders 38, 40 are respectively arranged

above and under the intermediate partition plate 36. The upper and the lower roller 46,



menbers 54, 56. The upper and the lower cylinders 38, 40 are respectively
arranged above and under the internediate partition plate 36. The upper
and the lower roller 46, 6 48 are eccentrically rotated by an upper and a

| ower eccentric parts 42, 44 that are set on the rotational shaft 16 with
a phase difference of 180 in the upper and the |ower cylinders 38, 40. The
val ves 50, 52 are in contact with the upper and the lower roller 46, 48 to

di vide t [ [ ' | ow 5
pr essur o orarner Ao L{afuc e e BES ool TRREED, WK BN,
supportin menbers. 54, 56, are used . to bl oc open surfac t the upper
side of t “fff)tb%"ia{ shaff ilRdith sgphase erﬁ’ﬂfén‘)gﬁlg&aﬁ’et t URASE aPE\RE? Q¥¢e of the
| ower cylinder 40, and are also used as a bearing of the rotational shaft
16. | n addlindesn}8,al0s oflpe ivelvep 48.sEgms i60ortadievitipiheruppercaridsthedawesholr) f or

10 respectively connecting to interior of the upper and the | ower cylinders
38, 40 byoarsabbdingle pt tuppéneid SROWWer aiytinddrs AR Rgpditiléll eihtoc hapwer s 62,
64 are formed in the upper and the | ower supporting nenbers 54, 56. A

portg on ofeskite HRRBEr mpmg@?ggssuﬁema%em m%c@ep%& tHRMoREr § oket&vger

supporting nmenber 56 are r sed, and the recessed portions ar
respecti Kk b n r,.cover 66 and ower cayer 88 15 to form
he at sclithey Sues 18y oBRu b Bt 8" Shen Sufiff i the BRee GRS oL BF waPhut 11 o1
chamber 641_a d éhedi nterior of the sealed container 12 is connected by a
connect | SIS 33484 R 4Por Siifree eb therlew e of BROWEalindesyiDs pioHe A, 40 and
the internediate partition plate 36. An internediate discharging pipe 121
i s for medsedassk bpating Af thheotapiprend skafdl®f t he connecti on passage. The
In addition, absorption passages 60 (the upper one is not shown) for
10 respectively connecting to interior of the upper and the lower cylinders 38, 40 by
absorbing ports (not shown) and discharging muffler chambers 62, 64 are formed in the
upper and the lower supporting members 54, 56. A portion of the upper supporting
member 54 and a portion of the lower supporting member 56 are recessed, and the

recessed portions are respectively blocked by an upper cover 66 and a lower covers 68

15 to form the discharging muffler chambers 62, 64.

Further, the discharging muffler chamber 64 and the interior of the sealed
container 12 is connected by a connection passage that connects the upper, the lower
cylinders 38, 40 and the intermediate partition plate 36. An intermediate discharging
pipe 121 is formed to stand on the upper end of the connection passage. The

20 intermediate pressure refrigerant gas, compressed by the first rotary compression
element 32, is discharged from the intermediate discharging pipe 121 into the sealed

container 12,



20 internedi ate pressure refrigerant gas, conpressed by the first rotary
conpression elenent 32, is discharged fromthe internedi ate di scharging

pi pe 121 into the sealed container 12. 7 In addition, the sleeves 141,
142, 143 and 144 are fused to fix on the side face of the main body 12A of
t he seal ed container 12 at positions corresponding to the absorption
passages 60 (the upper one is not shown and nunbered) of the upper

supporting menpehdfdodnek LG <k QWEr18URRPRLd 10 FEHRARH & Gix otnhg%ﬁidé%&ér gi ng

nuf fl er 5 chanber 62 and the upper side of the upper cover
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i ntroduci the refrige a?t gas to the upper cylinder 38 is inserted into
the sl e@UVMRLHPD PIHRE h‘g} the UpPER@E Y MOt soAwn  ad nyabead) phibcodBRYi on pi pe
92 is connected to an absorption passage (not shown) of the upper cylinder
38. The p@Hportie mambe0S4 and deku oven suppqytin® Meptbss 66, thierdisehhargine mufittoor heat
exchanger 154 (a heat exchanger at the heat source side) arranged on the

i nt ér nedihnebes G@land ghechppetisitic dBthe w@per ddvencd @abdiatially kerrsdpesviag idlthe wWhil e
the other end of the refrigerant introduction pipe 92 is inserted into the

sl eeve lfifydr@n8 UINBE blek@icthGto} BleflchPT4PT Olendcst BE rGRBt Ahfroddetiohn
addition, one end of the refrigerant i'ntroduction pipe 94 for introducing

the 15 f.rd S .ge | .ower, | i nder._,40 i Sel-Nser . 1 0,connect
o the sPev i FttodiEe dl Reli@Gum o AR b Rt Baal TR pl0uEct o
pi pe 94 is copnect . to the apsorption _.passage 60 of the ]ower cylinder 40.
B ther , RGP An s e Lol G B AN SR pLictih ot WS CoMGTibt 1 ot he
sl eeve 143, and one end of the refri?erant discharging p%pe 96

an absorption passage (not shown) of the upper cylinder 38. he refrigerant

10 introduction pipe 92 passes through an outdoor heat exchanger 154 (a heat exchanger at
the heat source side) arranged on the intermediate cooling circuit 150, and then reaches

the sleeve 144, while the other end of the refrigerant introduction pipe 92 is inserted

into the sleeve 144 to connect to the interior of the sealed container 12.

In addition, one end of the refrigerant introduction pipe 94 for introducing the

15 refrigerant gas into the lower cylinder 40 is inserted to connect to the sleeve 142, and
that inserted end of the refrigerant introduction pipe 94 is connect to the absorption
passage 60 of the lower cylinder 40. Further, the refrigerant discharging pipe 96 is
inserted to connect to the sleeve 143, and one end of the refrigerant discharging pipe 96

is connected to the discharging muffler chamber 62.

20 In Fig. 2, the air conditioner 100 comprises an indoor module (not shown) that
is arranged for air-conditioning the indoor space, and an outdoor module (not shown)
that is placed outdoors. An indoor heat exchanger 154, used as a heat exchanger at the

user side, is built in the indoor module. In addition, the embodiment is described using



is connected to the discharging nmuffler chanber 62. 20 In Fig. 2, the air
condi ti oner 100 conprises an indoor nodule (not shown) that 1is arranged
for air-conditioning the indoor space, and an outdoor nodule (not shown)
that is placed outdoors. An indoor heat exchanger 154, used as a heat
exchanger at the wuser side, is built in the indoor nodule. In addition,

t he enbodi nent is described using 8 carbon oxide as the refrigerant. In the
out door &ﬁﬂ@{@ﬁdéﬁﬁm@ﬁﬁﬁgﬂﬁﬂtiOned conpressor 10 used as neans for
circulating the refrigerant, a three-way val ve 161 used as a val ve devi ce
for opening the flow passage of the aforenentioned internediate cooling
circuit 150 in the air-condition 5 operation, a four-way val ve used as
means for swi t Bhih§putdner anddubswihrarforegrentionrs enmptesser 1Aeatd exowamgir 154, an
i nternal heat exchanger 160, and an expansion val ve 156 used as a

depr essucirailatpgrnbardrigein, a dire-aiy aslgedol sedaddi dalvandevidedor opeinghei at e
cooling circuit 150 is used to radiate heat of the refrigerant that is

conpr ess gehwipisdaBe of ihe StortALRohed FAETHARM Qibliak eITERE 15PN afipaikabged into
t he seal ed container 12. A portion of the 10 internediate cooling circuit

is f h h . Th
LS00 of GRS 0 PR BAHEI 0P ST Ny RELERESIuAR, (1

refriger sor nec
out door heat excha r 154 with pipes thraough the fouyr-way ve 161. A
pi pe coﬂ?aﬁﬁx‘%ﬁf‘g%gg?ﬁ’é‘ IBE?F%%?‘“ ﬁé&?“g%&@ng‘@aﬂ%@a%%ggv? ?@A b5d@Pnal heat
exchanger 160 15 where the refrigerant flows between the outdoor heat
exchangef d4pIassyHzEng Feeaps Fim afecranged. v dn pdditioncthe injemnadésie conling airguit
refrigerant that flows between the indoor heat
150 is used to radiate heat of the refrigerant that is compressed by the first rotary
compression element 32 and discharged into the sealed container 12. A portion of the

10 intermediate cooling circuit 150 is formed so as to pass through the outdoor heat

exchanger 154.

The refrigerant discharging pipe 96 of the compressor 10 is connected to the
outdoor heat exchanger 154 with pipes through the four-way valve 161. A pipe
coming out of the outdoor heat exchanger 154 passes the internal heat exchanger 160

15 where the refrigerant flows between the outdoor heat exchanger 154 and the expansion
valve 156 exchanges heat with the refrigerant that flows between the indoor heat

exchanger 157 and the compressor 10.

A pipe coming out of the internal heat exchanger 160 is connected to the
indoor heat exchanger 157 through the expansion valve 156. A pipe coming out of the
20 indoor heat exchanger 157 passes through the internal heat exchanger 160, and then

connected to the refrigerant introduction pipe 94 through the four-way valve 161.

Next, the operation of the refrigerant cycling device with the above



exchanger 157 and the conpressor 10. A pipe comng out of the internal heat
exchanger 160 is connected to the indoor heat exchanger 157 through the

expansi on val ve 156. A pipe com ng out of the 20 indoor heat exchanger 157
passes through the internal heat exchanger 160, and then connected to the
refrigerant introduction pipe 94 through the four-way valve 161. Next, the
operation of the refrigerant cycling device with the above 9 configuration

is descr 'cgﬂfjgdrﬂldﬁqg. abscrlﬁéd Tnoéle'tﬁ}"@s foHbA ngDEFi e Rlef aIPQ(S}EllltE(%]e(gJ gat?ﬁﬁagh'eon the

four-way valve 161 and the three-way val ve are swt a contro
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coil 28 oé\%ﬁe el ectrical notor elenmgnt. 14 is 5 electrified through the
wires (nSROENINRYSIEANY ashedicatechbnihe solid lipghe ard @@tr?ﬁr@aanmw as BHCARHL 14
starts to rotate the rotor 24. By this rotation, the upper and the | ower
roller hﬁthmaﬂﬂﬂhwehlEEEZenBedmeﬁmpocmeSm@p@wdaﬁd@ﬂhmﬁDDWQmﬁmbbbmtr|c
parts 42, 44 that are integrally disposed with the rotational shaft 16,

rotdte eelbemifreﬂaafdughvﬁlé Riifest (aet Wpped) andthe Remive, e erdeicsl 3Btord0. 10
In this way, the |ow pressure refrigerant gas, which passes through the

absor pt i eRufRassaastSR hatdkd rstr she Beidid AL menipheoi tho vl Re1d4 and
t he | ower supportlng menber 56 and i's absorbed fr the absorption port

(not showyn) ssure cha ower IS
conpr essgg %Sd % eer%b%\gcrla tl%otﬁl SPPELRE r‘(:f)ll(?Wer :%gerg% p?ﬁexéfa@d@agfc and
t hen beco erne ressure sfatu 15 Thereafter, starting fromthe
hi gh- pr etk ttl@@t%tmlrshebﬁ.ﬁn e gegentiigally within the Upper nd
the fower cylinders 38, 40,

10 In this way, the low pressure refrigerant gas, which passes through the
absorption passage 60 formed in the refrigerant introduction pipe 94 and the lower
supporting member 56 and is absorbed from the absorption port (not shown) into the
low pressure chamber of the lower cylinder 40, is compressed due to the operation of
the roller 48 and the valve 52, and then becomes intermediate pressure status.

15 Thereafter, starting from the high-pressure chamber of the lower cylinder 40, the
intermediate pressure refrigerant gas passes through a connection passage (not shown),
and then discharges from the intermediate discharging pipe 121 into the sealed
container 12.  Accordingly, the interior of the sealed container 12 becomes

intermediate pressure.

20 The intermediate pressure refrigerant gas inside the sealed container 12 enters
the refrigerant introduction pipe 92, releases from the sleeve 144, and then flows into
the intermediate cooling circuit 150 from the three-way valve 162 as indicated by solid

line in Fig. 2. In the process where the intermediate cooling circuit 150 passes through

10



internedi ate pressure refrigerant gas passes through a connection passage
(not shown), and then discharges fromthe internedi ate di schargi ng pipe
121 into the sealed container 12. Accordingly, the interior of the seal ed
contai ner 12 becones internediate pressure. 20 The internedi ate pressure
refrigerant gas inside the sealed container 12 enters the refrigerant

i ntroduction pipe 92, releases fromthe sleeve 144, and then flows into

t he inter [ j ' i 0. f.rom. h -way val v as

i cat od by 2 CpcAhaEk 15 foap R T 4F ol B Bhnl B r i ac e
coolin ircuit 150 passes through_ 10 the outdoor heat, exchanger 154, heat
s rad: abEERISH 44047 O%ﬁrqnn@nr@n%&eﬁ!wq*ﬁéﬁ eyrdat the guidgephent codiangy
operation _can be effectively achieved at the outdoor heat exchanger 154 by
maki ng t Hé4ibtrazliegthgtiatepnediato pecspwt e fgigeeant gagathat ih apmipsesensinyr bsdiset by t he
first rotary conpression elenent 32 to pass through the internediate

cool i ng eotapucdmpkeBjontdhandnt Benp paattirongh thd hersedibedoohng aircquer 1502thean be
suppressed fromrising and the conpression efficiency of the second rotary

cony essitghpah@ren 8¢ aRdPEodtREOMSdead bENSupREsLDTIAN igRAS AlSMebed into
the second rotary conpression elenent 34 is cooled by the outdoor heat

exchange rco&n?flesﬁt)n Fﬂ&hég% 8§ {iE gﬁ&%ﬂ rSQﬁJa%d}ngprgésgo%Lglémérﬁ %4 Al gc hﬂ%rﬁ%u S fmanner,

the tenperature o ef rigerant I's ‘conpressed and di scharged by the
10 second rotary conpression el enment 34 can be suppressed fromri sing.
Therefore, since a supercooling degree of the refrigerant before reaching
t he expansi on Thalrviigthtt fecabsmbed fitgehe debenduiotarg @odliptdssion erprbi 34 sy (t he
cooling capability) of the refrigerant gas at the indoor heat exchanger
157 can ReoledBy eheeshitddod heAQ&ERINGer 154 of the intermediate cooling circuit 150, and in

this manner, the temperature of the refrigerant that is compressed and discharged by the

10 second rotary compression element 34 can be suppressed from rising.

Therefore, since a supercooling degree of the refrigerant before reaching the
expansion valve 156 becomes large, the air condition capability (the cooling capability)
of the refrigerant gas at the indoor heat exchanger 157 can be improved. Furthermore,
a desired evaporation temperature can be easily achieved without increasing a

15 refrigerant cycling amount, and a reduction in the power consumption of the compressor
can be made. Therefore, the coefficient of production (COP) during the air condition

operation can be improved.

The cooled intermediate pressure refrigerant gas then passes through an

absorption passage (not shown) formed in the upper supporting member 54, and then is

20 absorbed into the low pressure chamber of the upper cylinder 38 from the absorption
port (not shown). By the operation of the roller 46 and the valve 50, the second stage

compression is performed and the refrigerant gas is subjected to high pressure and high

11



a desired evaporation tenperature can be easily achieved w thout increasing
a 15 refrigerant cycling anount, and a reduction in the power consunption
of the conpressor can be made. Therefore, the coefficient of production
(COP) during the air condition operation can be inproved. The cool ed
internedi ate pressure refrigerant gas then passes through an absorption
passage (not shown) fornmed in the upper supporting nenber 54, and then is

20 absor Rethef . thﬁw‘nOVYh@rl‘ﬁgl? B@I%ss%@rmerh@h e erRper I&ng@gﬁ agggfromthe

absorption” port (not sh omn t he operatlon f the rol and t he

I d .and f
gas 1 sty BEREGEOR WP R o SLET BERRI Rrbiof < SREERUBEPe! Galiole B gn

pressure a d hi g E(%&gperature refrigerant gas.is discharged from the hi gh
pressur e? thy ResdisHaraing awaile Hofoped in e PRHOWAPOTAR AT S es
t hrough t he dlscharglng nmuf fl er 62 formed in the upper supporting nenber
54, to thb bxtls saterfal ol hiber efiigegant adischargoharipd 99. pifgetids timkt, thhis time,
the 5 refrigerant is conpressed properly to a hyper critical pressure. The
ref 6i ger afiliggas islc@nprassge @rdpetlyng HRryperleritighpagiburdl schar gi ng pi pe 96 flows
fromthe four-way valve 161 into the outdoor heat exchanger 154, and then
passes through the internal heat exchanger 160 after radiating heat in an
air cooling naqﬂ at the outdoor heat exchanger 154 where the refrigerant
gas takes heat % & iBffantigns) dizghpreed Sipmp the; igbngepm disehaigng fap20 flawpe
further cooled. In this way, since the supercooling degree of the
refri ger iam thef Grewas aahientpt frdo dhp anisioon heail axsharger 4ah 4val thenqrasmsed, t he
air-condition ability of the refrigerant gas at the indoor heat exchanger
through the internal heat exchanger 160 after radiating heat in an air cooling manner at

the outdoor heat exchanger 154 where the refrigerant gas takes heat from the
10 low-pressure side refrigerant so as to be further cooled. In this way, since the
supercooling degree of the refrigerant before reaching the expansion valve 156 can be
increased, the air-condition ability of the refrigerant gas at the indoor heat exchanger

157 can be further improved.

The high-pressure side refrigerant gas, which is cooled by the internal heat

15 exchanger 160, reaches the expansion valve 156. In addition, the refrigerant gas at the
inlet of the expansion valve 156 is still in gaseous state. Due to a pressure reduction at

the expansion valve 156, the refrigerant becomes a mixture comprising two phases,

namely gas and liquid. With that mixed state, the refrigerant flows into the indoor heat
exchanger 157. The refrigerant evaporates at the indoor heat exchanger 157 and then

20 absorbs heat from the air. In this manner, a cooling effect is achieved for

air-conditioning the interior space.

Afterwards, the refrigerant flows out of the indoor heat exchanger 157, and

12



157 can be further inproved. The high-pressure side refrigerant gas, which
is cooled by the internal heat 15 exchanger 160, reaches the expansion
valve 156. In addition, the refrigerant gas at the inlet of the expansion
valve 156 is still in gaseous state. Due to a pressure reduction at the
expansi on val ve 156, the refrigerant becones a m xture conprising two
phases, nanely gas and liquid. Wth that m xed state, the refrigerant

fFllows i n{iRntfgsds NERALH faﬁ@tmerﬁanMPQ%haagJ- 160h&h&R T the gaﬁgafameeﬁmon@a&es at
t he i ndoor heat exchanger 157 and then 20 absorbs heat fromthe air. In

this man Q0] | effect..i s achi eyed for . aif-conditioning the
it o or oBLR HEPpENLE e RepS BRD R A R nd et B B ol heat
exchanger 157, and 12 then passes through the internal heat exchanger 160
where t hEFIHEHAMtGEQmNE pulkak ﬂFFeél‘tds"’olE Bﬁ?ﬁ Frdapeghlpt €an Jice SWE e 224894 ger ant

to accept a heating effect. In this manner, the refrigerant com ng out of
t he i ndodhemnénae, thx duideack phenaaenobdhalhe liguidarsfrigeeant is apsorhefidnte, the he

| i qui d back phenonenon that the liquid refrigerant is absorbed into the 5
conpr essosmp@swanl(beard ibenfiymiyr preeaited witHonoUhstallisg al tdayen thglGeinden tank,

and a di sadvantage of danmages caused by the |iquid conpression of the

conpr ess@fsadknfa@d oPBam#pE9 cHREd bﬂf]lge igfid baRpRMio66he @oﬁgr({s;ﬂﬁ lorhebpal  heat

exchanger 160 i s absorbed from refrigerant 1 ntroduction pipe 94 into
the first higigry conpression elenent 32 of the 10 conpressor 10. The

af orenentioned cycle is repeatedly proceeded. During the heating operation,
the four-way valve 161 and the three-way val ve

The refrigerant heated by the internal heat exchanger 160 is absorbed from the
refrigerant introduction pipe 94 info the first rotary compression element 32 of the

10 compressor 10. The aforementioned cycle is repeatedly proceeded.

During the heating operation, the four-way valve 161 and the three-way valve

162 are switched by a control device (not shown) to positions as indicated by the dashed

lines, and the refrigerant flows as indicated by the dashed lines in Fig, 2. As the stator

coil 28 of the electrical motor clement 14 is electrified through the wires (not shown)

15 and the terminal 20, the electrical motor element 14 starts so as to rotate the rotor 24.
By this rotation, the upper and the lower roller 46, 48, which are embedded to the upper

and the lower eccentric parts 42, 44 that are integrally disposed with the rotational shaft

16, rotate eccentrically within the upper and the lower cylinders 38, 40.

In this way, the low pressure refrigerant gas, which passes through the
20 absorption passage 60 formed in the refrigerant introduction pipe 94 and the lower
supporting member 56 and is absorbed from the absorption port (not shown) into the

low pressure chamber of the lower cylinder 40, is compressed due to the operation of

13



162 are switched by a control device (not shown) to positions as indicated
by the dashed Ilines, and the refrigerant flows as indicated by the dashed
lines in Fig. 2. As the stator coil 28 of the electrical notor elenent 14
is electrified through the wires (not shown) 15 and the term nal 20, the
el ectrical notor elenent 14 starts so as to rotate the rotor 24. By this
rotation, the upper and the lower roller 46, 48, which are enbedded to the
upper ang b WCRICRECONLL DS 1R pAbaldehyARBabll SALGLL udllsPOSeC

with the rotational shaft rotate eccentrically wth e upper and

t he Iomer C nde s..38,. 40. hi s ma r ssure I fr| erant gas,
whi ch pas J& S%att‘ﬁrr Stgiig from é]@: 5‘ HHEHE dbaé'%h%cég%elv O&Cﬁe%'hin (g thé
refrigerant introduction pipe 94 and the | ower supporting nenber 56 and is
absor bed MPERAHATR PEENEE Fifignandas pesset theonahn C‘PW%UQWSS%S\KP%S@%’B} e
chanber of the lower cylinder 40, is conpressed due to the operation of 13
t he rol | end 48emrdischinges £hore tﬁ@,inmmedih@ndbdmgiBg pipt elteditat e pseakedur e
status. Thereafter, starting fromthe high-pressure chanber of the | ower
cyl inder céftainthel?. i ntoewfadig@t ether esstse ofetile gedladt cpdfingtadgeseddeaugh a
connection passage (not shown), and then discharges fromthe internediate
-di schar giiQigmidefe prédsut1t 0 the seal ed 5 container 12. Accordingly, the
interior of the sealed container 12 becones internediate pressure. The

internediate pressure refrigerant gas within the seal ed container 12 enters

the refrigerant introduction pipe 92, then passes through an absorption

passage (not %@Mﬁnm@nm greissure hﬁrlgqslpﬁrgas oipthan thersgalond wbepinb1bénteise second

rotary conpression 10 elenment 34, as indicated by the dashed |ines. Then,
the refr itigerdtigergasinirsdatisn rpied 92,nthen passes through an absorption passage (not

shown) formed in the upper supporting member 54 of the second rotary compression
10 element 34, as indicated by the dashed lines. Then, the refrigerant gas is absorbed into
the low pressure chamber of the upper cylinder 38 of the second rotary compression
element 34 from the absorption port (not shown). By the operation of the roller 46 and
the valve 50, the second stage compression is performed and the refrigerant gas is
subjected to a high pressure and high temperature. Then, the high pressure and high
15 temperature refrigerant gas is discharged from the high pressure chamber towards the
discharging port (not shown) and passes through the discharging muffler 62 formed in
the upper supporting member 54, and finally, the high pressure and high temperature
refrigerant gas is discharged to the external from the refrigerant discharging pipe 96.

Af this time, the refrigerant is compressed properly to a hyper critical pressure.

20 The refrigerant gas discharged from the refrigerant discharging pipe 96 passes
through the internal heat exchanger 160 from the four-way valve 161, as indicated by
the dashed lines in Fig. 2. At the internal heat exchanger 160, heat of the refrigerant is

taken by the low-pressure side refrigerant, so as to be cooled. Afterwards, the

14
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the | ow pressure chanber of the upper cylinder 38 of the second rotary
conpression elenent 34 fromthe absorption port (not shown). By the
operation of the roller 46 and the valve 50, the second stage conpression
is perfornmed and the refrigerant gas is subjected to a high pressure and
hi gh tenperature. Then, the high pressure and high 15 tenperature
refrigerant gas is discharged fromthe high pressure chanber towards the

di schargirag{gﬁ@mt ﬂ&\ﬂ@ﬁﬂt@Me&nﬁeapﬁ§§§%%§hfﬁuﬂmﬁibﬁ ot RENSH UGS | er 62

formed in e upper supporting nemnmb , and finally, the high pressure

and high np UYL I nt .. I l,schar.ged. to,th ternal from
the refr P%ag'r a%‘!tE ﬁ%#é@ﬁﬁ?‘g?#ggegéﬁeé@g@ hﬁt tgmcsar?abll?qfeﬁ’ aridﬁgeﬁ;@f’ﬁﬁ%@%ﬂr IS
conpressed praperly to a._hyper crjtical pressure. 20 The refrigerant gas

di schar gé‘&?ﬂll?fs fefle L‘e?d%ft{:fé‘r gﬁtre%1g§@lqégﬁi%&‘ep‘flﬁ@fé‘éat%@éger H}‘? BsbH the

i nternal heat exchanger 160 fromthe four-way val ve 161, as indicated by

t he dash&Hg3seprssstaty. FAferwardsadug fea ipraseyraatdustion aethe rapapsionl 6lye h¥gt of t he
refrigerant is taken by the |ow pressure side refrigerant, so as to be
coolbed. Afet efsigarals, bachmed 4 mettoiegedmptisiid aws piate, thamelyndaornddafuidxchanger
157 at which the refrigerant radiates heat. At this time, the refrigerant

radi at es Wigiathat ehikduest@BDINE RéfeigBiadt &lﬂ@ésetléyme iMBrmhNh&Hk QhanfQOMBY. S THEat ed. In
addition, the refrigerant gas at the indoor heat exchanger 157 is still in

gaseous ds, r cti.op at .expansi on
Vai ve 150 R BhURCE uf Bick Bl SxEh B S e el ol 1HABES.
nanmely gas..and,liquid. W that . m xed state, the refrjgerant. passes to
t he int eP%tgPorhg‘é%tqe&g%bé%iG b thp Put Qé}lfrl?eﬁbFﬁ?ﬁang?fabyf’aﬁeh@smg‘t‘&tr%

i nternal heat exchanger 160, and then flows into the outdoor heat
exchangefvapgitesgnd ahsorbs hegbbipmbagitexchanger 154, the refri gerant

10 The refrigerant flows out of the outdoor heat exchanger 154, passes through
the four-way valve 161, and then is absorbed from the refrigerant introduction pipe 94
into the first rotary compression element 32 of the compressor 10. The

aforementioned cycle is repeatedly proceeded.

Therefore, during the heating operation, the refrigerant does not flow to the

15 intermediate cooling circuit 150 by using the three-way valve 162. Because the
refrigerant compressed by the first rotary compression element 32 is absorbed into the

second rotary compression element 34 without being cooled, the refrigerant can be
supplied to the indoor heat exchanger 157 under higher temperature status. Therefore,

the heating ability of the refrigerant gas at the indoor heat exchanger 157 can be

20 maintained during the heating operation.

In summary, the cooling capability of the refrigerant gas at the indoor heat

exchanger 157 can be effectively improved during the air-conditioning operation, while

15
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evapor ates and absorbs heat fromthe air. 10 The refrigerant flows out of

t he outdoor heat exchanger 154, passes through the four-way valve 161, and
then is absorbed fromthe refrigerant introduction pipe 94 into the first
rotary conpression elenment 32 of the conpressor 10. The aforenentioned
cycle is repeatedly proceeded. Therefore, during the heating operation, the
refrigerant does not flowto the 15 internediate cooling circuit 150 by

usi ng t henet idaBfg \b@YabVIRY tﬂ@?efu?@kgﬁugﬁ dthRe nRfdok BesaddchapP 187 %86 bRy the

first rotary conpreSS|on el emen 2 s absorbed into the second rotary

CO”presshﬁﬂuﬁh&FEH§gﬁﬁeﬁé @@%&1%36&9 cool ed, the refrigerant can be

supplied to the i ndc anger 157 under hi gher tenperature status.
Therefore, the heating ability of the refrigerant gas at the indoor heat
exchanger 157 can be 20 maintained during the heating operation. In
sumary, the cd&otthergmocqpiadietpahyiooialvbésé .efervigeanndegassuatinghecanndaar heat
exchanger 157 can be effectively inproved during the air-conditioning

oper ati 0Be u¥dd in@olte thiegr-AattiontheCapRAttoh i shi B hddhgg ro?&ratlg@ ARtha¥dsn@t the
i ndoor heat exchanger 157 can be nmintained during the heating operation.

F h
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t but mt th th t ti .
oper | o a5 SR FhabBHRELT e "

air-conditioning operation and the heating operation. In addition,
according to the enbodi nent of the present invention, a portion of
In addition, according to the embodiment of the present invention, a portion of
the intermediate cooling circuit 150 is formed in a manner to pass through the outdoor
heat exchanger 154, and the refrigerant passing the intermediate cooling circuit 150 is
10 cooled by the outdoor heat exchanger 154. However, that configuration is not to limit
the scope of the present invention. For example, an additional heat exchanger can be

arranged in the intermediate cooling circuit 150 to cool the refrigerant that passes

through the intermediate cooling circuit 150.

In the embodiments described above, carbon oxide is used as the refrigerant,
15 but that is not to limit the scope of the present invention. For example, a variety of
refrigerants, which can be used in a refrigerant cycling device whose high pressure side

becomes a hyper critical pressure, can be applicable to the present invention.

As described in the aforementioned embodiments of the present invention,

during the cooling operation, because the refrigerant discharged from the first rotary

20 compression element can radiate heat in the intermediate cooling circuit to effectuate
the cooling operation, the temperature in the sealed container can be avoided from

rising.
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the internediate cooling circuit 150 is forned in a manner to pass through

t he outdoor heat exchanger 154, and the refrigerant passing the
internediate cooling circuit 150 is 10 cool ed by the outdoor heat exchanger
154. However, that configuration:is not tolimt the scope of the present
i nvention. For exanple, an additional heat exchanger can be arranged in
the internediate cooling circuit 150 to cool the refrigerant that passes

through the int 6 BRdiakeconl A0 bl idedBn. it LhEuEIAdIRY! mr)tfescr' bed

above, carbon oxide is us€ed as the refrigerant,

limt the rese i nvention., For vari et

refriger aﬁ%l'sgepan %aéﬁﬁ B?ry%ﬂt ¢ Wef I 1mPFatefy %fgiraa%tsugg(‘ﬂ’%p%a“(%\f?rﬂ% r@\t)HE?se hi gh

pressure side bheconmes a h critical pressure, can be apgllcable to the
d

present iAYERLRYN. aohigvesbu RO derTsaIngrhe EEEARl A URBANENH o FWEIIBIONE t he
present invention, during the cooling operation, because the refrigerant

di schar géétlcbrtbmppltrer fcbnsimptiot aofy th2 Ocomapresses sim iheeledmardt thzanoatfidewt ef heat in
the intermediate cooling circuit to effectuate the cooling operation, the

t enpger at redctiod (EOBEdirg thosit-abmiilio @dokigr)dpeiatos chd BMImrbsdd1g. 16 In this
manner, in the cooling operation, the cooling capability of the
refrigerant gas at the heat exchanger is inproved, and a desired
evaporation tenperature can be easily achieved w thout |ncrea5|ng t he
refrigerant cyche Fftj"férrﬁ'ﬁrﬁo‘)h%ﬁﬁﬂ?@tl%r"é the ggfHgerantgaspiies hedd sxchamesion of
the conpressor can be reduced, the coefficient of 5 production (COP)
during t Rariag thecenoding |0@nra(lcm@an hg effegielt inyprove velei thp hoatags, caphleitiaf or e,
the cooling capability of the refrigerant gas at the heat exchanger

of the refrigerant gas at the heat exchanger during the heating operation can be

maintained.

10 According to another aspect of the present invention, during the cooling
operation, because heat of the refrigerant that flows between the heat exchanger at the
heat source side and the depressurizing means is taken by the refrigerant that flows
between the heat exchanger at the user side and the compressor, the temperature of the
refrigerant can be further reduced. Additionally, in the cooling operation, the cooling

15 ability of the refrigerant gas at the heat exchanger of the user side can be further

effectively improved.

Furthermore, since carbon dioxide is used as the refrigerant, the present

invention can contribute for solving environment issues.

While the present invention has been described with a preferred embodiment,
20 this description is not intended to limit our invention. Various modifications of the
embodiment will be apparent to those skilled in the art. Tt is therefore contemplated

that the appended claims will cover any such modifications or embodiments as fall
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during the cooling operation can be effectively inproved, while the heating
capability of the refrigerant gas at the heat exchanger during the heating
operation can be nmmintained. 10 According to anot her aspect of the present
i nvention, during the cooling operation, because heat of the refrigerant
that flows between the heat exchanger at the heat source side and the
depressurizing neans is taken by the refrigerant that flows between the
heat exchaihgeihe &lue ke s Ble ifl&8ioand the conpressor, the tenperature of the
refrigerant can be further reduced. Additionally, in the cooling operation,
the cooling 15 ability of the refrigerant gas at the heat exchanger of the
user side can be further effectively inproved. Furthernore, since carbon
dioxide is used as the refrigerant, the present invention can contribute
for solving environnment issues. Wile the present invention has been
described with a preferred enbodi nent, 20 this description is not intended
tolimt our invention. Various nodifications of the enbodinent wll be
apparent to those skilled in the art. It is therefore contenplated that

t he appended clains will cover any such nodifications or enbodi nents as
fall 17 within the true scope of the invention. 18 WHAT IS CLAIMED IS: 1. A
refrigerant cycling device, characterized in that the refrigerant cycling
device conpri ses:

18




a conpressor (10), connected to a heat exchanger (154, 157) and a
depressurizing 5 neans (156), for perform ng a cooling operation and a
heati ng operation, wherein the conpressor (10) further conprises a first
and a second rotary conpression elenents (32, 34), and a refrigerant that
is conpressed and di scharged by the first rotary conpression elenent (32)
is introduced to the second rotary conpression elenment (34); an

i nt er mredvaaTas@liageEnnsui t (150) for radiating heat of the refrigerant

di scharged 10 fromthe first rotary conpression elenent (32); and a val ve

device (162); fa0 i I i i Lrcuit
(150 dur s g AR R SRRl Ey (] TROGRIR ARSI S RUEL L of

claiml1, characterized in that the heat exchanger (154, 157) is
construcf@ﬂmﬁ?sa first heat exchanger at a user side (157) and a 15 second
heat exchanger at a heat source side (154), and_the refri%erant_cycling
devi ce furt ReiOMYBESPT 8% connsaiidetoriaheap gxeliapgrHartyd 7] amb3 deRIEssByigingng t he
refrigerant discharged fromthe first rotary conpression el enment (32)

t hr dugh tisens@S6Hdohpatforennd arngelingopaatidreatd s beatog opiedion] Fhyrein the
depressuri zing neans (156) and the first heat exchanger at a user side

(157) ducompresdoe (X0 hithg coppriedsiadivst Aidch de0bndivedry BEmpiResidelements IBL,
di scharged 20 fromthe conpressor (10) through the first heat exchanger at

a user spgp aﬁc1§?éfritg5ﬁﬁt thqfeﬂ@rcsﬁxg&zs&gdi 9 m_@%& 352@1;\6 AR S Sapradioheat

exchanger "‘at a heal source sid 154)  duri e heating’operation, so as

L0, Pt ok a0 sSI IR AL R g AT AN e et een Lhe
sde (159) a0 biSedil oSt (P50) Bk BG RS Peat P e WRpESnCdisditnpea®"® ' N
10 from the first rotary compression element (32); and
a valve device (162) for opening a passage of the intermediate cooling circuit (150}
during the cooling operation.
2. The refrigerant cycling device of claim 1, characterized in that the heat
exchanger (154, 157) is constructed by a first heat exchanger at a user side (157) and a
15 second heat exchanger at a heat source side (154), and the refrigerant cycling device
further comprises an internal heat exchanger (160) for cycling the refrigerant discharged
from the first rotary compression element (32) through the second heat exchanger ;1: a
heat source side (154), the depressurizing means (156) and the first heat exchanger at a
user side (157) during the cooling operation, and for cycling the refrigerant discharged
20 from the compressor (10) through the first heat exchanger at a user side (157), the
depressurizing means (156) and the second heat exchanger at a heat source side (154)
during the heating operation, so as to perform a heat exchange between the refrigerant

flowing between the depressurizing means (156) and the second heat exchanger at a

heat source side (154) and the refrigerant flowing between the compressor (10) and the
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first heat exchanger at a user side (157). 3. The refrigerant cycling
device of claiml or 2, wherein carbon oxide is used as the refrigerant. 5
20

first heat exchanger at a user side (157).

3. The refrigerant cycling device of claim 1 or 2, wherein carbon oxide is used as the

refrigerant.
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