DESCRI PTI ON REFRI GERATI NG APPARATUS AND REFRI GERANT CHARG NG
METHCD 5 . Technical Field Thi s
i nvention relates to a refrigerating apparatus and a met hod of
charging refrigerant into the apparatus, and particularly relates to
an i nproved techni que of charging various kinds of refrigerants such
as non-azeotropic mxed 10 refrigerant.
Background Art I n convent iRERGRIRTIONer ati ng appar at uses usi ng
single refrigerant such as R22, the charging of refrigerant into 15
refrigerant circuitry is executed in the follow ng manner, as
di scl osed in "Shinban Dai-4-Han, Reito-Kucho Binran (Kiso- Hen)",
pp. 704- 705, ®ERRIGERATENGNABPARATWSANRIREERIGERAYT CHARGINGA\METHOD
Condi ti oni ng Engi neeri ng. Specifically, first, a refrigerant
cylinder is connected 20 through a tube to a refrigerant charge val ve of
the refrigerant circuitry previously maintai ned under vacuum Then,
t he 5 refrigerant charge val ve Texchpiarell Fbeldt refrigerant in the
refrigerant cylinder flowinto the refrigerant circuitry due to the
pressure diff er efizes henwerhibine redaitess tof at hefridyenadfin g erppd r &yh s nahed
and the refrigerant circuitry. As the refrigerant is charged into
the refrigeramthod @f cohtrging heefrégemaati ninbe mdfe i gpparhtas,cuahdy
S 1
particularly relates to an improved technique of charging
various kinds of refrigerants such as non-azeotropic mixed

10 refrigerant.

Background Art
In conventional refrigerating apparatuses using single
refrigerant such as R22, the charging of refrigerant into
15 refrigerant circuitry is executed in the following'ﬂanner, as
disclosed in “Shinban Dai-4-Han, Reito-Kucho Binran (Kiso-
Hen)”, pp.704-705, edited by Japan Society of Refrigerating
and Air Conditioning Engineering.
Specifically, first, a refrigerant cylinder is connectéd
20 through a tube to a refrigerant charge valve of the refrigeraht
circuitry previously maintained under vacuum. Then, the
refrigerant charge valve is opened to let refrigerant in the
refrigefant cylinder flow into the refrigérant circuitry due
to the pressure difference between the insides of the
25 refrigerant cylinder and the refrigerant circuitry.
As the refrigerant is charged into the refrigerant

circuitry, the pressure in the refrigerant circuitry is



I ncreased. Therefore, the pressure difference between the I nsi des of
the refrigerant cylinder and the refrigerant circuitry becones
gradual ly | essened so that the chargi ng speed of refrigerant is
gradual |y reduced. In particular, when the 5 air tenperature at the

out doors where the refrigerant cylinder is put, i.e., the open-air
tenperature, is low, the pressure in the refrigerant cylinder is |ow
and t her ef oxrecmesgdessu'rbereform,f fhenpressutel diffeormrnce dssbwedn the
Accordi ngly, the amount of refrigerant charged into the 10 refrigerant
circuitry pesides tafhetihe deefedgetams eyldsyler and the chefgiggrameed
of refrigerant becones extrenely slowin a short tinme. In other words,
even t hougheiteu pteyhecones gmadually dfesisprreahsochahddre chalrigimey spead
that in the refrigerant circuitry, there arises a condition that

subst anti aldfy nefitigerddt isfgraduablycredbeedhar gadpantacufarm,efvhiegethet
circuitry. If such a condition arises, the foll ow ng neasures are
gener al by takercempearaimure at ndrecantdobesciwhegienghepeefir bferant cylinder
refrigerant. Specifically, the refrigerant cylinder is connected
to 20 a vidveutpyovieed thet bpehi-adrotempersintren ks deoowf Bheoppeesave.
And, refrigerant is supplied to the refrigerant circuitry t hr ough

t heval vew tin hshe agfieisperanperyl tnder| b hlswramdertherefore thegerpssaser e
difference is ensured between the insides of the refrigerant circuitry
and the refdiffferemceykreaddly tHearonys Béssenedea5|ng t he chargi ng speed of
refrigerant. - Problens to be solved - In the case
where refrigeranhccsrdimgled itHeo antvanrt reef refrlgerant charged into the
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10 refrigerant circuitry per unit time is decreased. As a result,
the charging speed of refrigerant becomes extremely slow in
a short time. In other words, even though the pressure in the
refrigerant cylinder is higher than that in the refrigerant
circuitry, there arises a condition that substantially little
15 refrigerant can be charged into the refrigerant circuitry.
If such a condition arises, the following measures are
generally taken in order to increase the charging speed of
refrigerant.
Specifically, the refrigerant cylinder is connected to
20 avalve provided in the line on the suction side of a compressor.
And, refrigerant is supplied to the refrigerant circuitry
through the valve with the compressor operated. 1Inthis manner,
a large pressure difference is ensured between the insides of
the refrigerant circuitry and the refrigerant cylinder, thereby
25 increasing the charging speed of refrigerant.

- Problems to be solved -

In the case where refrigerant is charged into the line



on the suction side of the compressor, however, the follow ng probl ens
arise. A first problemis that when refrigerant is charged in

its liquid state fromthe refrigerant «cylinder, Iliquid 5 refrigerant
i's sucked into the conpressor, resulting in the possi bility of
breakage of the conpressor due to liquid conpr essi on.

Anot her problemis that when refrigerant is charged in Its gas state
fromthe reofyityer snctdpn sdee afd thiee cogipriegsaant homeves, ndre afeblowpng

m xed refrigerant, the ratio of conposition of the m xed refrigerant
in a statepaobdéns iagisa.t he refrigerant cylinder becones different
fromthat of the m xed refrigerant in a state of having been charged
into the reArfgestnproblem tirsy.thd® when r&feigkiraat yis dhmargeénin
years, non-azeotropic m xed refrigerant such as R407C has cone into

i ncreasi ngikse ddquid sltadrenatfincm r afhre getedinti gerantew oyfl Dhddsa| - sthdeid
envi ronnent al . probl ens. The non-azeotropic mxed refrigerant has
a Eharefregestant t hat stbkedatint oft honpaspt é98oirp iresulasing aie tRE

is different fromthat inits liquid state due to different boi I'i ng
poi nts of pessddility eforfi gbreakadeor ofngtlidie compatkssor Idefe | ger abiquidn
general, the non-azeotropic m xed refrigerant Is adjusted inits ratio
of conposi ciomprdesion.is in a liquid state, and is then stored in the
refrigerant cylinder as it 25 is in aliquid state. Therefore, in the
above- ment i oned xmsther probdem tite thatedviienrrgeéragerhas hiserciwge®dinn
Its gas state into the refrigerant circuitry, there arises a problem

t hat its gas state from the refrigerdnt cylinder and the refrigerant

10 is non-azeotropic mixed refrigefant, the ratio of composition
of the mixed refrigerant in a state of.existing in the
refrigerant cylinder becomes different from that of the mixed
refrigerant in a state of having been charged into the
refrigerant circuitry.

15 Specificaily, in recent years, non-azeotropic mixed
refrigerant such as R407C has come into increasing use as
alternative refrigerant in view of global-scale environmental
problems. The non-azeotropic mixed refrigerant has a
characteristic that the ratio of composition in its gas state

20 is different from that in its liquid state due to different
boiling points of respective refrigerants forming the mixed
refrigerant. 1Ingeneral, thenon-azeotropicmixedrefrigerant
is'adjusted in its ratio of composition when it is in a liquid
state, and is then stored in the refrigerant cylinder as it

25 is in a liquid state. Therefore, in the above-mentioned case
where the mixed refrigerant has been charged in its gas state

into the refrigerant circuitry, there arises a problem that
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the ratio of conposition of the mXxed refrigerant is changed. To be

nore specific, when the m xed refrigerant is charged in Its gas state
into the refrigerant circuitry, the ratio of - conposition of the m xed
refrigerant in a state of having been 5 <charged into the refrigerant
circuitry becones different from that of the mxed refrigerant in a
state of existing in the refrigerant cylinder, and therefore the m xed
refrigeranttiv@sratio of fqempesipiopeefi tbebmivednrebrigeranst aseshanged.
Accordingly, if the m xed refrigerant is charged in gas refrigerant

forminto T héenoxs rippebhiceivhbentthe nixednnefrégerbint per tharmesk ims
designed. Thi's extrenely deteriorates perfornmance of the

refrigeratiilgs agpar sttéde into the CureEmernany, ciocutleynontlke epatipi ©f
m xed refrigerant, it is inpossible to adopt the nmethod of charging it
in a gas Idompositiontofttize mixedaraftigeranttiy 4 mbatéefl hawimy been
suction side of the conpressor in operation. Therefore, the m xed

ref ri gebantchasgedei rbarijeel mefhi gbeantnpiesadtrgobeagmes difdexehd Erom
whi ch requires nuch tine to conplete the charging of refrigerant into
the refrigerlzat ofrthet mixe®Gefrigethner iauah stiateursd aaxcbstihgeia has
been demand for . charging refrigerant, particularly non-azeotropic

m xed refrigerant, cybhiaderquaddsthegeifore the mékedgeedpt geratit hay
Wi thout inpairing reliability of the conpressor. The present

i nventi on hif berentrgseopervies métwaen dubie thabs t ptekl.enhecand itdadnef arre
it is an object of the present invention Is to attain pronpt charging
of refrigertdn miked thef r fergrtads chargedr éni gay mfhmgéramafbh:nglnto
reliability of the conpressor.

10 the refrigerant circuitry, it cannot exhibit performance as
designed. This extremely deteriorates performance of the
refrigerating apparatus.

Consequently, for the non-azeotropic mixed refrigerant,
it is impossible to adopt the method of charging it in a gas

15 state into the refrigerant circuitry from the line on the
suction side of the compressor in operation. Therefore, the
mixed refrigerant must be charged with the compressor coming
to a halt,'which requires much time to complete the charging
of refrigerant into the refrigerant circuitry.

20 Under such circumstances, there has been demand for
charging refrigerant, particularly non-azeotropic mixed
refrigerant, in a liquid state into the refrigerant circuitry
without impairing reliability of the compressor.

The present invention has been made in view of the above

25 problems, and therefore it is an object of the present invention
is to attain prompt charging of refrigerant into the refrigerant

circuitry without impairing reliability of the compressor.
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Di scl osure of Invention e t Summary of Invention - To
attain the above object, in the present invention, a 5 refrigerant
chargi ng section (40A). is provided in part of refrigerant circuitry

| ocated far froma conpressor (15, 22) and is held at | ow pressure by
cl osing the upstream si de of the refrigerant charging section (40A)
whil e driving the conpressor (15, 22), and new refrigerant is charged
inits 10 liquid state fromthe refrigerant charging section (40A) while
hi gh-pressure refrigerant is being released to the | ow pressure-side
line to prevent an excessive pissslosuréesefi Inventitme hi gh- pressure-side

| ine and an excessive pressure drop in the | ow pressure-side line. 15
- Means for Sol viFn§ummer®r aiff eéhsvention - Specifically, a refrigerating
apparatus of the present i nvention includes refrigerant circuitry (11)
in which a Tonpttasar thesab2¥e ob jeesdt , Siourtdee Prckes dretat iexehangar, a
(17), a pressure reduction nmechanism (18), and a heat-use-si de heat

20 excbangafiiﬁérane chaireyitripl sgctdbmect40A) iBurgieridédein part of
refrigerant circuitry (11) includes: shutoff means (23) provi ded
bet ween t hedfmigepanteeirdaibeyt loxatanefar fomnd compréseohepisyse2si de
heat exchanger (20); a refrigerant charging section (40A) provided
downst r eamanfd tie sélLdoat NIeanprEaBureopndlbs dnght hientupstareaii €8d&06f
with a refrigerant source (31) when refrigerant is charged into the

refrigerantthe r geiftrigerant 1édhargithiga peessone (@dmy:vmgmerawﬁrl(r@VP);hiaor
conducti ng
compressor (15, 22), and new refrlgerant is charged in its
10 liquid state from the refrigerant charging section (40A) while
high-pressure refrigerant is being released to the low-
pressure-side line to prevent an excessive pressure rise in
the high-pressure-side line and an exceséive pressure drop in
the low-pressure-side line.
15 - Means for Solving the Problems -

Specifically, a refrigerating apparatus of the present
invention includes refrigerant circuitry (11) in which a
compressor (15, 22), a heat-source-side heat exchanger (17),
a pressure reduction mechanism (18)( and a heat-use-side heat

20 exchanger (20) are sequentially connected. Further, the
refrigerant circuitry (11) includes: shutoff means (23)
provided between the heat-source-side heat exchanger (17) and
the heat-use-side heat exchanger (20); a refrigerant charging
section (40A) provided downstream of the shutoff means (23)

25 and brought into communication with a refrigerant source (31)

when refrigerant is charged into the refrigerant circuitry

(11); and a pressure relieving circuit (SVP) for conducting
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refrigerant in a high-pressure-sidé line of the refrigerant circuitry
(11) to a | owpressure-side |ine thereof when the - refrigerant is
charged into the refrigerant circuitry (11) with t he conpressor (15,
22) driven. 5 The pressure relieving circuit may be forned of a
refrigerant passage (SVP) for providing communication between t he

hi gh-pressure-side and | ow pressure-side |ines of the refrigerant
circui try (@efirigenantyibeaphdgldmresswraufifeadyne of gthe of¢fnigarans)
that is opened during the charging of 10 refrigerant. The
pressure r@irsuibgryi (dd)t toSHWP)lavnprerssude-aifler dtine theyeafiivhésVRbe
for conducting refrigerant in a line on the di scharge side of the
conpr essor Yefxigerand is chaggsd ihto the reaftigeranteirmrigufy (115 with
The pressure relieving circuit (SVP) may include a second circuit
(SVP2) for Wendzempngssetkri(ddrad2) dmivéme downstream of the
heat - sour ce-si de heat exchanger (17) to a |line on the suction side of
the conpressor (ThBe 2@Fessure reli@wénghucbftumbansay (23 fayrnel pofvi ded
bet ween the 20 heat-source-side heat exchanger (17) and the heat-use-side

heat aaefhaigerai(Passadet (BVP) s paraveid Bvg mpnmueic 4t { SR etgen

include a first circuit (SVP1) for conducting refrigerant in a line on

t he di schartdee shilghepreisswmys bdsoandlSlo@2pressare-sidd neinast ef suaki on

side thereof and a second circuit (SVP2) 25 for conducting refrigerant

in a line dednsigesanbfciteuitry hkh), smd eaysbdepheeidedohiteruxilliaty

the line on the suction side of the conpressor (15, 22).

6 shutoff means (25) that is opened during the charging of

10 refrigerant. |

The pressure relieving circuit (SVP) may include a first
circuit (SVP1) for conducting refrigerant in a line on the
discharge side of the compressor (15, 22) to a line on the
suction side thereof.

15 The pressure relieving circuit (SVP) may include a second
circuit (SVP2) for conducting refrigerant in a line downstream
of the heat-source-side heat exchanger (17) to a line on the
suction side of the compressor (15, 22).

‘The shutoff means (23) may be provided between the

20 heat-source-side heat exchanger (17) and the heat-use-side heat
exchanger (20), and the pressure relieving circuit (SVP) may
include a first circuit (SVP1l) for conducting refrigerant in

" a line on the discharge side of the compressor (15, 22) to a
line on the suction side thereof and a second circuit (SVP2)

25 for conducting refrigerant in a line downstream of the

heat-source-side heat exchanger (17) to the line on the suction

side of the compressor (15, 22).



A liquid receiver (19) may be‘:provtded between the ‘heat - sour ce-si de
heat exchanger (17) and the shutoff neans (23), and t he upstream end
(13c) of the second cifcuit (SVP2) of the pressure relieving circuit
(SVP) may be connected to-the liquid 5 receiver (19). The
shutoff neans (23) may be provided between the heat - sour ce- si de heat
exchanger (17) and the heat-use-side heat exchanger (20), and the
refrigerant circhitkigeid) pegebeer (19) owagedbei toranided etidtoreen r chiet
(SVT) for supplying 10 refrigerant condensed in the heat-source-side heat
exchanger heat{sgyuree-stidecheptexahandsr (27%) ahdrtheshugofdmeassci2s ged
into the refrigerant circuitry (11). The injection circuit (SVT)
may be provnitdiw upstuseamnand (13ckinf dife sexond 2ircab)t (SwP2hef the
refrigerating apparatus may 15 further include open/cl osed-position
control negregssrefrglievingatirewit HSERXiMayaby cdnnedtedeanth@2¥iqddy in

an open_position when t he superheating degree of refrigerant
di schar §ed feamiver (1B@.conpressor (15, 22) is larger than a first
pr edet er mi ned val ue, and setting the auxiliary shutoff means (27, 28)

in a 20 closedThesishwhofifiemedres s |23 hemtiyngoelegpres ided ebletivieeximalther
than a second predeterm ned value equal to or below the first
pr edet er nmi dexhtradorerce-side heaRefxdlgarget (ATgr ged tihd hebbeusefisiigrs RBht
circuitry (11) may be non-azeotropic mxed refrigerant. 25 A
refrigerantexttangey 20hod afdt hheprssEnigenunat icircuitrys (1an ahey gbeg
refrigerant into a refrigerant circuitry (11) I n which a conpressor
(15, 22), prwaidedurncitlsi den hdatjection circuit (SVT) for supplying
10 refrigerant condensed in the heat-source-side heat exchanger
(17) to the compressor (15, 22) when refrigerant is charged
into the refrigerant circuitry (11).
The injection circuit (SVT) may be provided with auxiliary
shutoff means (27, 28), and the refrigerating apparatus may
1_5 further include open/closed-position control means (53) for
settingtheahxiliaryshutoffmeans(27,28):nlanopenposition
when the superheating degree of refrigerant discharged from
the compressor (15, 22) is larger than a first predetermined
value, and setting the auxiliary shutoff means (27, 28) in a
20 closed position when the superheating degree thereof is smaller
than a second predetermined value equal to or below the first
predetermined value.
Refrigerant charged into the refrigerant circuitry (11)
may be non-azeotropic mixed refrigerant.
25 A refrigerant charging method of the present invention

is for charging refrigerant into a refrigerant circuitry (11)

in which a compressor (15, 22), a heat-source-side heat



exchanger (17), a pressure reductidn nmechanism (18) and a

heat - use- si de heat exchanger (20) are sequentially connected, and
conprises the steps of: blocking a refrigerant passage bet ween t he
heat - sour ce-si de heat exchanger (17) and the 5 heat-use-side heat
exchanger (20) with the conpressor (15, 22) operated thereby creating
a | ow pressure regi on (40A) downstream of the bl ocking part (.23) of
the refri g@xghapeesadd?), a presssing heducpionsmechaiispen(d®) fand a
line on the di scharge side of the conpressor (15, 22) or a line
upstream Ikatfuséeesbiecheay gechaigeyr (20H arecamenmeiszlityi consedeedf,

t he conpressor (15, 22); and connecting a refrigerant source (31)

to the | ongndssomprisegsorthelOgfeps alfl:owlaaking r ef referiaygrant passtige
refrigerant source (31) to flowin aliquid state into t he

| ow pr essuetvezemn tiwdAheatiSource-sid@pehaditonexchanger (175 dartr thed
above, in charging refrigerant, the conpressor (15, 22) is operated
with thé stheaffuseanidé2at exclhanged, (30) wath the pompresescm (16g 22)
refrigerant charging section (40A) is reduced. As a result, the
pressure didderastmd bthereby 2@rdateindgisi deslow-plressefrd gareniosour2ea(3l)
and the refrigerant charging section (40A) is increased so that

refri ger antddwndtheeam of thérblysrlahtg partce28310f phenpetyigbenntipdosife;
refrigerant chargi ng section (40A). The refrigerant charging section

(40A) is preelietestingsthbginrpfesbarkearetizd geirdmthediroaxchanyene 26n (28,
and therefore it is located at a position of the refrigerant circuitry

far from t ki seimprgs soidé 16f £Re. compréesodi(1@,y 22y &y id Jmee nepgt geamNnt

is caused to flowin a

10 of the blocking part (23) to a line on the suctJ_on side of the
compressor (15, 22); and connecting a refrigerant source (31)
to the low-pressure region (40A) to allow liquid refrigerant
in the refrigerant source (31) to flow in a liquid state into
the low-pressure region (40A). |

15 - Operation -

As described above, in charging refrigerant, the
compressor (15, 22) is operated with the shutoff means (23)
closed, so that the pressure in the refrigerant charging section
(40A) is reduced. As a result, the pressure difference between

20 the insides of the refrigerant source. (31) and the refrigerant
charging section (40A) is increased so that refrigerant in the
refrigerant source (31) promptly flows into the refrigerant
charging section (40A). The refrigerant charging section
(40A) is provided.upstfeantof the heat-use-side heat exchanger

25 (20), and therefore it is located at a positibn of the

refrigerant circuitry far from the compressor (15, 22).

Accordingly, even if the refrigerant is caused to flow in a
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liquid state into the refrigerant *thargi ng section (40A), it can be
avoided that liquid refrigerant is sucked directly into t he conpressor
(15, 22). This-increases reliability of the conpressor (15, 22).

In addition, the flowng of the 5 refrigerant in a liquid state leads to
pronpt charging of refrigerant. The closing of the shutoff neans (23)
results in a pressure rise in the high-pressure-side line and a
pressure liquddopgtiate Hatowhe aeirbgerdat| charginghsecdtianmd4Mn) ., it
circuitry (11). However, since the refrigerant in the high-pressure-
10 side | £ae bé aveidedrthatdniqeid ciefrigenant| s guahked biyegwly intonto
the | ow pressure-side line thereof through the pressure relieving
circuit (SvRe, compneasser velpre22)re Fhds iimareases ralghbgdddaurat sthie

| ine and an excessive pressure drop in the | ow pressure-side |ine

can be pcompmessor (MWH,s 2R)ci ds Id5 adhietessaryhepefbewing obfa the
protective device such as a pressure switch and increases
reliabiditrefribgerarngonent & dfiqunbd statecfieapmds atb @rawptrgharying of

In charging refrigerant, the auxiliary shutoff neans (25) I s opened so
t hat refrigefaigenanthe Mgh-qlrossing efstte shutofZOmeansc23 pdresuitowin nt o
the | ow pressure-side line through the refrigerant passage (SVP).
Accor di ngl g, paessxcessise pnether kigh-preissanard ke highe pred supeessierd i ne
and an excessive pressure drop in the | ow pressure-side |line can be
prevent ed dyop #nriglleclow-prassangereide 1i2fe of the nefohiayeyrant cdfnawidrent |

hi gh-pressure refrigerant in the line on the discharge side of the
conpressor (119H,. 2BpwieveaaypEimce the refidiggdiare: oint hkeshdgheprastmicd~t he
conpressor (15, 22) _ 9
10 side line of the refrigerant circuitry (11) is caused to flow
into the low-pressure-side line thereof through the pressure
relieving circuit (SVP), an excessive pressure rise in the
high-pressure-side line and an excessive pressure drop in the
low-pressure-side 1line can be prevented. ' This avoids -
15 unnecessary operations of a protective device such as a pressure
switch and increases reliabilities of components of the
refrigerant circuitry (11). |
In charging refrigerant, the auxiliary shutoff means (25)
is opéned so that refrigerant in the high-pressure-side line
20 is caused to flow into the low-pressure-side line through the
refrigerant passage (SVP). Accordingly, an excessive pressure
rise in the high-pressure-side line and an excessive pressure
drop in the low-pressure-side line can be prevented by a simple
arrangement.
25 Inchargingrefrigerant,high-pressurerefrigerantinthe

line on the discharge side of the compressor (15, 22) is supplied

to the line on the suction side of the compressor (15, 22)



through the first circuit (SVP1). *This prevents an excessive pressure
ri.se in the high-pressure-side |line and an excessive pressure drop in
t he | ow pressure-side line. In charging refrigerant, refrigerant
at slightly high 5 pressure in the Iine downstream of the

heat - sour ce-si de heat exchanger (17) is supplied to the line on the
suction side of the conpressor (15, 22) through the second circuit
(SVP2). thrinigh ey dhitrs e isa@ets i (BVDL pssUTleis ipeevantheahiggeessive
pressure-side |ine and an excessive pressure drop in the 10

| ow pr essupgesisitre imigse in the high-prtessing-sifei Yénenandhaghexcessive
refrigerant in the line on the discharge side of the conpressor (15,
22) i s suppdesgsure dropt he kthee low-igheesswteonidedd itnlear eof through the
first circuit (SVPl), and refrigerant at slightly high pressure in the
line 15 downstrEmnchhrgimdhastfsbgeransi dedfmatgexamanger sllighty high
supplied to the suction side of the conpressor (15, 22) through t he
second &i r puiessu@éP2)n the line déwnshaegmngfr ehei peatisourid+gidantiecad
the line downstream of the heat-source-side heat exchanger (17) flows
20 into tlexdhamger rEere) vics (WP lied te tien snppdn eché osddeion side of

| ow- pressure-side |ine through the second circuitry (SVP2) of t he

pressure rehec\iompressart (015YP)22) through Whehwegbng cafdcudar apdvpe2).
refrigerant reduced to a | ow tenperature through the condensation in .
t he heat - s@lrise- préwenis Lt exodEpes (dresssréuppised ip tHRe cONPyRSSOr
(15, 22) through the injection circuit (SVT). Therefore, refrigerant

di schar gedplresmuree-<ioder ddner 448, al?) ekeebgWRiedpi8ssure drop in the
0 10 low-pressure-side line.

Incharging refrigerant, high-pressure refrigerant in the
line on the discharge side of the compressor (15, 22) is supplied
to the line on the suction side thereof through the first circuit
(8VP1l), and refrigerant at siightly high pressure in the line

15 downstream of the heat-source-side heat exchanger (17) is
supplied to the suction side of the compressor (15, 22) through
the second circuit (SVP2).

In charging refrigerant, refrigerant in the 1line
downstream of the helat.—source—side heat exchanger (17) flows

20 into the liquid receiver (19) and is then supplied to the
low—preséure—side line through the second circuitry (SVP2) of
the pressure relieving circuit (SVP).

In charging refrigerant, refrigerant reduced to a low
temperature through the condensation in the heat-source-side

25 heat exchanger (17) is supplied to the compressor (15, 22)

through the injection circuit (SVT). Therefore, refrigerant

discharged from the compressor (15, 22) is lowered in
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t enperature, which prevents an exc8ssive rise in tenperature of the
di.scharged refrigerant. This prevents the conpressor (15, 22) and
ot her conponents from bei ng superheated, thereby i ncreasi ng
reliability of the refrigerating apparatus. 5 When the tenperature
of the discharged refrigerant beconmes excessively high, the
super heati ng degree of the refrigerant is larger than the first
pr edet er m rremperakuren whicht preveads amhexgeddive yr3eitiol ftempesatare
28) is set in an open position so that |owtenperature refrigerant is
supplied f the tdisavpgedsvefrigerant. r fhils pupventtecrhasmonpressor
t enperat ure of the discharged refrigerant. On the other hand, when
t he t drider &2Ur endlf ottie rdicouipargsik s dfrony dreditig RperEse #keé s St ek gby
| ow, the superheating degree of the refrigerant is smaller than t he
second pr edgtcresn s vaeliéablid ity oftaddee tafragerrhitdny apparsdwdsif neans
(27, 28) is set in a closed position, resulting I n decrease in
tenperabure of tweendi scivar gespefatgeecanvf the dischHaegedn-weeoigepant
m xed refrigerant has a characteristic of having different ratios of
conposi t i obemsmesenexceslsijyelly highgndthes sipériseatiingvelegbye cloa gthe
the mxed refrigerant 20 into the refrigerant circuitry (11) while in a
liquid statreefrigeraange liarget ithad tdorfivdt praifetdemiha@dvaael. gerant
due to the charging thereof in a gas state can be prevented.
Accor di ngl phitsheassd f ites adunyl apper 8hutoFd mediidi (27 f 28) is psefoinvase
as designed. 25 When the refrigerant passage between the
heat - sour cepen possitdermheat t&athabgert eibOr Aandré hee hebgevantsisesdigslied
exchanger (20) is blocked, the | ow pressure region (40A) generates
11 10 to the cdmprsés ®am (a5 t B )hl veka Igingrin d83reabeeinafdn@aravire
source

of the discharged refrigerant. On the other hand, when the

temperature of the discharged refrigerant becomes excessively
low, the superheating degree of the refrigerant is smaller than
the second predetermined value. In this case, the auxiliary
15 shutoff means (27, 28) is set in a closed position, resulting
in decrease in temperature of the discharged refrigerant.
The non-azeotropic mixed refrigerant has a characteristic
of having different ratios of composition between its liquid
and gas states. However, by charging the mixed refrigerant
20  into the refrigerant circuitry (11) while in a liquid state,
change in ratio of composition of the mixed refrigerant due
to the charging thereof in a gas state can be prevented..
Accordingly, the refrigerating apparatus can exhibit its
performance as designed.
25 When the refrigerant passage between the heat-source-
side heat exchanger (17) and the heat-use-side heat exchanger

(20)_ is blocked, the low-pressure region (40A) generates

1



(31) is connected to the | ow presslire region (40A). By the pressure
di.fference between the insides of the refrigerant source (31) and the
| ow pressure region (40A), refrigerant in 5 the refrigerant source
(31) flows into the refrigerant circuitry (11) fromthe

| ow pressure region (40A). The bl ocking of the refrigerant passage
invites a pressure rise in the high-pressure-side Ilng and a pressure
drop in theownstyeammedhe dlaaeing rant (2d) ¢ efThegarefigerantt sgurde) .
10 However, since high pressure is released fromthe Iine on the

di schar ge didde) ofs t¢tenneapedssor s, 1@@ypoesshrel megyiqrst (40K) . Byothehe
bl ocking part (23) to the line on the suction sige of the conpressor
(15, 22), @resawesidbfferenees béttween the insideghefir edsuree £f lgerane
and an excessive pressure drop in the 15 |owpressure-side line can be

prevent ed. sourfe g 3lgvainss the lowspasessary mgpian | (AGA D] wePrbjechntein
devi ce such as a pressure swtch and increases reliabilities of

conponeht s ther mireg rtigerant refurger af81pi rflowsy {ddd. the refrigeFhhects
- 20 According to the present invention, the pressure

di f f er ence cigtoaneidir ¥ he 1ilnsi desmof thée I@b+pyessatesotegeonnd(40a) .t herhe
refrigerant charging section can be increased by closing t he shut of f
means. Thibd ceritieso prohet relfaigeranf pafsageranvites a preddire rise
refrigerant circuitry. Further, since the refrigerant 25 charging section

i s provi dednupshe ehigbf-pirfes shere-ais@e sildacheaid a preshangedrobt iGaNtke
avoided that liquid refrigerant is sucked directly into the conpressor
even if reflowggressisecsided ltine of the refrigerant circuitry (12).
flowin aliquid state into the refrigerant circuitry. This

10  However, since high pressure is released from the line on the
discharge side of the compressor (15, 22) or the line uéstream
of the blocking part (23) to the line on the suction side of
the compressor (15, 22), an excessive pressure rise in the
high-pressure-side line and an exceséive pressure drop in the

15 low-pressure-side 1:i.he can be prevented. This avoids
unnecessary operations of a protective device such as a pressure
switch and increases reliabilities of components forming the
refrigerant circuitry (11).

- Effects -

20 According to the present invention, the pressure
difference between the insides of the refrigerant source and
the refrigerant charging section can be increased by closing
the shutoff means. This enables prompt charging of refrigerant
into the refrigerant circuitry. Further, since the refrigerant

25 charging section is provided upstream of the heat-use-side heat

exchanger, it can be avoided that liquid refrigerant is sucked

directly into the compressor even if refrigerant is caused to

12



enabl es the charging of refrigeranf in a liquid state without
inpairing reliability of the conpressor. Furthernore, since
refrigerant in the high-pressure-side line of the refrigerant 5

circuitry is caused to flowinto the |ow pressure-side |ine t her eof
through the pressure relieving circuit, an excessive pressure rise in
the high-pressure-side |ine and an excessive pressure drop in the

| ow pr essurfd-ost dir 18 delasid betateventedthe refriigerant dsixemeteysarPhis
operations of a protective device and 10 prevents deterioration in
reliabiliticsabifesdimehargioigtd® refrigefanyeinm kiquidtsyate without An
excessive pressure rise in the high-pressure-side line and an
excessi ve pmgssiuringrogl iabihétyoefptbesaopmpsiessdn.ne Furthemmobe, ps Eneat ed
by sinple and specific arrangenents. 15 Since | owtenperature
refrigerantrefyrigymmniedin dhendigh-pressuesssideht bnghof hehé njeeft i gerant
circuit, an excessive rise I n tenperature of the discharged

refrigeb ancicamiberyprivecteded to flhivs imoo eobeslowkpakissureassde line
conmponents such as the conpressor. 20 Since the superheating
degree of thedreoflitdotmugiedche pressurgereit evdmghe icaniio) |otl entddsHiae
proper range of val ues, this allows the tenperature of the discharged
refrigeranpriessure risserdimthienbd ghi-pargwsopes- & bl ael dne oanld ngn tex opes déng
condi tions, t her eby I ncreasi ng reliability of the 25

refriger at prgsanpse @inop in the low-Piressite+siPoskime ecdw dagerented.
non-azeotropi ¢ m xed refrigerant into the refrigerant circuitry w thout

changi ng This avoids unnecessary operationd3of a protectiveidéviéti #ndf

conposition, the effect of charging refrigerant in aliquid state can

be exet@ edpreventst idestadat Yoration in reliabilities of components of the
refrigerant circuitry.

An excessive pressure rise in the high-pressure-side line
and an excessive pressure drép in the low-pressure-side line
can be prevented by simple and specific arrangements.

15 Since low-temperature refrigerant is supplied to the
compressor through the injection circuit, an excessive rise
in temperature of the discharged refrigerant can be prevented.
This increases reliabilities of components such as the
compressor.

20 Since the superheating degree of the discharged:
refrigerant can be controlled within a proper range of values,
this allows the temperature of the discharged refrigerant to
be maintained at a proper value according to operating
conditions, thereby increasing reliability of the

25 refrigerating apparatus.

Since it is possible to charge non-azeotropic mixed

refrigerant into the refrigerant circuitry without changing

13



Brief Description of Draw ngs ' i Figure 1 is a refrigerant circuit
di.agram of an air condi tioner. Figure 2 is a perspective
vi ew showi ng a si phon type cylinder. Figure 3 is a
refrigerant circuit diagramof the air 10 conditioner during the charging
of refrigerant. Best Mode for Carrying Qut the Invention
Enbodi nents of the present invention wll be described bel ow with
reference tigst Fatdawhgempasition, thet effeateods chargdorglinefonsyexdoy -
As shown in Figure 1, a refrigerating apparatus of the pr esent
enbodi ment ins agd iguidostateonsn pr0)edaextedimogre notihekeabdarant circuitry
(11) in which non-azeotropic m xed refrigerant circulates, and is
formed of an outdoor unit (Ul) 20 and an indoor unit (U2) which are
connected to each other. The refrigerant circuitry (11) includes
a main circuit (12), Brpeésdeserigptison ngf chrawinhgsSVP) and an
I nj ection circuit (SVI). The main circuit (12) is a circuit
for makd ng refriRjsgané 125isi acre=feilgénaptessiyreyitaliagran copdensesir
making it reduced in pressure and making it evaporated. The nain
circuit (l2pnditiamerorned such that a capacity-fixed first conpressor
(15) and _ 14 a
capaci ty-vari ablRigecen2 denpaepeespeld)ivas rabged showiaifl 4 ekiphon ®ype
four-way sel ector valve (16), an outdoor heat exchanger (17)

cylinder.

Figure 3 is a refrigerant circuit diagram of the air

10 conditioner during the charging of refrigerant.

Best Mode for Carrying Out the Invention

Embodiments of the present invention will be described
below with reference to the drawings. |

15 - Structure of Air Conditioner (10) -

As shown in Figure 1, a refrigerating apparatus of the
present embodiment is an air conditioner (10) including
refrigerant circuitry (11) in which non-azeotropic mixed
refrigerant circulates, and is formed of an outdoor unit (U1)

20 and an indoor unit (U2) which are connected to each other.

The refrigerant circuitry (11) includes a main circuit
(12), a pressure relieving circuit (SVP) and an injection
circuit (SVT).

The main circuit (12) is a circuit for making refrigerant

25 increased in pressure, making it condensed, making it reduced
in pressure and making it evaporated. The main circuit (12)

is formed such that a capacity-fixed first compressor (15) and
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as a heat-source-side heat exchangér, an outdoor electronic expansi on
val ve (18) as a pressure reduction nmechanism a liquid 5 receiver (19),
an i ndoor el ectronic expansion valve (39) as a pressure reduction
mechani sm an indoor heat exchanger (20) as a heat-use-side heat
exchanger, the above four-way sel ector val ve (16) and an accumnul at or
(21) are connected in this order. Between the liquid receiver (19) and
t he i ndoor aetaparcdtye vart.ahdascomd/abmpresspr (22 ) auinhrjetd iapanalledl, ve
(23) as a shutoff neans is provided. Between the indoor heat exchanger
(20) and t lze foounr-wegy sedlesdtaar vadlwee (159),, aa gatdebdehehtitek¢hangerval V¢
(24) is provided. Between the |iquid-side shutoff valve (23) and the

i ndoor el eatsr anileakpaosror-sdldee he&) ,exchdbger¢f angeuadoahagaigrerdti on
(40A) equi pped with a refrigerant charge val ve (40) is provided. The
refrigerantexgergiony valve $28Y)iam a(pifdsstivenseductidowepieanism, GeDi gaiqy
driving the conpressors (15, 22) with the liquid-side shutoff valve
(23) 95 dews=irer 2019), anThadpoaszliectsdhbyi agpansdon Wa3Wd (394 as
circuit for ~ preventing an excessive pressure rise in a

hi gh- pressar preistmire redudteiamthethExiensi ae MBSSH et Gxdlafger (20)

| ow- pressure-side |ine of the main circuit when the |iquid-side

shut of f valasea(R8at-use-side head. eXoHanygee ,pthesabeve efdevivigy e Takbtor
(SWP) is formed 25 of a first circuit (SVP1) and a second circuit (SVP2).

The upstlveaqléndand3m afcumel dtost (21 Y eidid cOBYMBREddb i80PRESt®Eder .

to part of the refrigerant circuitry (11) |ocated between the

15 Betweerli shbal gquiiddasecdivde ¢aopr esadrishé 15ndddy aindedd€onic

f our - way sel ector valve (16), while the downstream end (13b) thereof

i's contlct edpansicod wdlvée(Bohr,i gendrfud+£idé ryhatdr £l ¢eawed (23) as a
| shutoff means is provided. Between the indoor heat exchanger
(20) and the four-way selector valve (16), a gas-side shutoff
valve (24) is provided. Between the liquid-side shutoff valve
(23) and the indoor electronic expansion valve (39), a

15 'refrigerant charging section (40A) equipped with a refrigerant
charge valve (40) is provided. The réfriéerant charging
section (40A) turns to a low-pressure region by driving the
compressors (15, 22) with the liquid-side shutoff valve (23)
closed. .

20 The pressure relieving circuit (SVP) is a circuit for
preventing an excessive pressure rise in a high~-pressure-side
line and an excessive pressure drop in a low-pressure-side line
of the main circuit when the liquid-side shutoff valve (23)
is closed. And, the pressure relieving circuit (SVP) is formed

25 of a first circuit (SVP1) and a second circuit (SVP2). The
upstream end (13a) of the first circuit (SVP1l) is connected

to part of the refrigerant' circuitry (11) located between the

15



bet ween the four-way sel ector val vé (16) and the accumnul ator 5 (21).
The first circuit (SVP1) is provided with a sol enoid val ve (25) as an
auxi lI'i ary shutoff means. The upstream end (13c) of the second circuit
(SVP2) is connected to the liquid receiver (19), while the downstream
end (13d) thereof is connected to part of the first circuit (SVP1)
| ocated between 10 the upstreamend (13a) of the first circuit (SVPl1l) and
t he sdistdiargelsid¢sxf tThe cevpnéssorsui(il5(,SeR) amsd privyiftardr-way
with a check valve (26) allowing a unidirectional flow of refrigerant
fromthe upstlesdmemhlidc]16(,t Fhidewidte elowmsidream endd3d)l derandreot5
The injection circuit (SVT) is a circuit for injecting | owt enper at ure
ref ri ger antisi abonele¢ecbirpr pasbraf (e @Prigerant diwenithe (Ebperadanedof
refrigerant discharged fromthe conpressors (15, 22) when the
t enper at ur bedfvetehe thies dangeday seleetorgeadne as )band e hex@essimel 3t & gh.
The injection circuit 20 (SVT) is provided with a first injection circuit
(SVT1) @nd(21). aThecdnidkstnjectcahtci(Svwl) (iS/Eovidedr eipectd Wolenoid
downst ream ends (14c, 14d) of the first and second injection circuits
(SVT1, va3VE2)( 28 e aonarchasildatrye Shuisé £ AndearsondThenmiprssn (dhd
22), respectively. Upstream parts of both the injection 25 <circuits
(SVT1, SVTZ)13ix)i bfi bthe seeoaid &icenfitugsvrad isl4onnectednth tite PaIdu
the injection circuit (SVT) upstream of the confluent end (14b) is
connect ed recpdwvterof (18¢,mainilér ¢ downstream end (13d) thereof is 16
(12) |l ocated between the outdoor el ectronic expansion val ve (18) and
the |iqui deoeaeicterd (t10patrtebgbyhbofiirs® 2irepdity ¢8wvPl) 1ovatdd 4mtwed
ot her words, the upstreamend (14a) of the

10 the upstream end (13a) of the first circuit (SVP1) and the

solenéid valve (25). The second circuit (SVP2) is provided
wifh a check valve (26) allowing a unidirectional flow of
refrigerant from the upstream end (13c) to the downstream end
(13d4) thereof.

15 The injection circuit (sﬁT) is a circuit for injecting
low-temperature refrigerant into the compressors (15, 22) to
lower the temperature of refrigerant discharged from the
compressors (15, 22) when the temperature of fhe discharged
refrigerant has become excessively high. The injection circuit

20 (svT) is provided-with a first injection circuit (SVT1) and
a second injection circuit (SVT2). The respective downstream
ends (14c, 14d) of the first and second injection circuits (SVT1,
SVI2) are connected to the first and second compressors (15,
22), respectively. Upstream parts of both the injection

25 circuits (SVT1, SVT2) join into one at a confluent end (14b),
and the part of the injection circuit (SVT) upstream of the

confluent end (14b) is connected to part of the main circuit
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injection circuit (SVT) is provided at the part through which 5
| ow-t enperature refrigerant flows. The first injection circuit
(SVT1) includes a first solenoid valve (27) and a first capillary tube
(29) provided therein sequentially fromthe confluent end (14b) toward
t he downstream end (14c) thereof. Li kew se, the second injection
circuit (SVT2) includes a second 10 solenoid valve (28) and a second
capil l ary t(k®) (Bo¢apedvibétteen théevwtdoergedetitaionid rexpameionnizhliget
end (14b) toward the downst ream end (14d) thereof. The
i ndoor heat( Ik leemtjerh¢ 20)quwindl weceivenr (1) {Hdyebyeformingoanedpsbrehm
I ndoor unit (U2). On the other hand, other 15 conponents of the main
circuit (12ndthk4pnessurre otheeviwords, ther apistt {eéiP) endlhq 1ida)ecdf okhe
circuit (SVT) and an outdoor fan (42) are housed in the outdoor unit
(U1). injectibenovidont te( svir)ofis Cpespadedoat veheepd#8) thBoigh whidh
full-open position during cooling operation of the air 20 conditioner,
is adj bst dbwitemppeatage t pefidigeiraint tHlows. STher hehrsog fegeeeish
refrigerant at a predeterm ned val ue during heating operation of the
air conditicdnsruivndvel pdincludes & Pkt $bEehdid vallreo®En) RaRd & Pirst
during operation of charging refrigerant. The indoor electronic
expansi on alpkllXby €3k (%) psbedded anrivdith t SefBehtdal I¥Nefrom the
super heati ng degree of refrigerant at a predeterm ned value during the
cooling  comfliedtosndi §14B)) UBbRE ridn tHRE Aolm st 8 Ndrfd 1\ 14@) SthEpebENy
17 _ degree of refrigerant at a predeterm ned val ue during the
heating opa&/iewise Athe 8e&dhd injebulibnopenchosi tswm fdumndiGides a $88ond
operation of charging refrigerant.

10 solenoid valve (28) and a second capillary tube (30) provided

therein sequentially from the confluent end (14b) toward the
downstream end (14d) thereof.
The indoor heat exchanger (20) and an indoor.fan (41) are
housgd in the indoor unit (U2). On the other hand, other
15 components of the main circuit (12), the pressure relieving
circuit (SVP), the injection circuit (SVT) and an outdoor fan
(42) are housed in the outdoor unit (Ul).
The outdoor electronic expansion valve (18) is set in a
full-open position during cooling operation of the air
20 conditioner, is adjusted in opening to maintain the
superheating degfee of refrigerant at a predetermined value
during heating operation of the air conditioner, and is set
in principle in a full-open position during operation of
charging refrigerant. The indoor electronic expansion valve
25 (39) is adjusted in opening to maintain the superheating degree
of refrigerant at a predetermined value during the cooling

operation, is adjusted in opening to maintain the subcooling
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In a line of the refrigerant circuitry (11) located on 5 the discharge
si.des of the conpressors (15, 22), a high-pressure sensor (35) as a
pressure sensor for detecting the pressure on the high-pressure side
of the refrigerant circuitry (11) and a di scharge-tenperature sensor
(37) as a tenperature sensor for detecting the tenperature of

di scharged refrigerant are 10 rovided. In a line of the refrigerant
circuitry degrescafedefrigeranheatuc i predetermimeadevabugr dbyomng (ibe
22), a lowpressure sensor (36) as a pressure sensor for detecting the
pressure healtging mpewatpebssand dsbdeesf inhe Fulldi-g@emtpas iwion rduxidy is
provi ded. 15 The hi gh-pressure sensor (35), the | ow pressure sensor
(36), the dihscinperatoperit ghargimsprreBrigerarntsol enoi d val ve (25)
of the pressure relieving circuit (SVP), and the first and second

sol enoi d val ves I®7a 28heobft thed njedfitigerant coaircuitry( $UN) drcecatiosdiesh ed
to a controller (53) through unshown signal 20 Ilines. The controller
(53) storeshe gisghamgess iidesabtlielxmpressorsarlHperRyt,i @h iefh-qackdswnal |y
charging refrigerant and is configured to execute such operation.

| n respect iseasgirsc(idy peasi acpresstulre faersdomnfosedehdcting ddipssEEdre
(15, 22), respective high-pressure-sensitive 25 pressure switches (51,
52) as probactthee Isighepresaneepsddededt the refrigebadtotiChariging (11)
Refrigerant into Air Conditioner (10) - ' A description wll be
made about aadnetdictldrgéatgmpgrature sensor (37) as a temperature sehfsor
refrigerant into the refrigerant circuitry (11) of the air condi ti oner
(10). Refforgeledieict img bhe teapgedturd of tdisschargedf regeridjirait curéry
(11) is non-azeotropic mxed refri-gerant (for exanple, R407C). The
non- aztht r ppowidiedd ref ki yeénandfithe refrigerant circuitry (11) located

on the suction sides of the compressor's (15, 22), a low-pressure
sensox (36) as a pressure sensor for detecting the pressufe
on the low-pressure side of the refrigerant circuitry (11) is
provided.

15 The high-pressure sensor (35), the low-pressure sensor
(36), the discharge temperature sensor (37), the solenoid valve
(25) of the pressure relieving circuit (SVP), and the first
and second solenoid valves (27, 28) of the injection circuit
(SVT) are connected to a controller (53) through unshown signal

20 lines. The controller (53) stores a program as described later
for operation of additionally charging refrigerant and is
configured to execute such operation.

In respective discharge lines of the first and second
compressors . (15, 22), respective high-pressure-sensitive

25 pressure switches (51, 52) as protective switches are provided.
- Method of Charging Refrigerant into Air Conditioner (10) -

A description will be made about a method of charging

18



5 previously adjusted in its ratio ‘of conposition and is then stored

i n a siphon type cylinder (31) as shown in Figure 2. The si phon type
cylinder (31) is a cylinder for supplying liquid refrigerant inits
standi ng position, wherein a straw shaped hol | ow tube (33) connected
to a base valve (32) thereof extends 10 to liquid refrigerant (R)
existing in the bottom of the cylinder such that the liquid

ref ri ger antrafr ipeeant gdatohrthyhrefisigerantoldisuifex 83 11)t afs thebair
noted that the cylinder (31) serves as a refrigerant source according
to the presenditiemeron(10). Refiigerand tte dbar gimgrgédr eintger the
into the refrigerant 15 <circuitry (11), the refrigerant circuitry (11) is
previ ousl y refrigeranhdsirranttoyn (tlirjoigmoemeasectropicfmiked refrigerant
Next, as shown in Figure 3, the cylinder (31) is connected to the
refri ger ant( fhraegempdle/eREOH0L )of The nehragepambpic mizedcnefrygetrant is
through a refrigerant hose (34) with care taken 20 not to let air get

i nsi de 5hepnﬁv1qg§hmtaduuSMEﬁryn(nbs rathibm, of compothttilem kask el vke32)
of the cylinder (31) and the refrigerant char ge valve (40) are opened.
As a resul storedrissarsiphon diyplecgyiciendet wekh) t A8 shewdeirofFidere 2.
cylinder (31) and the refrigerant circuitry (11) causes the refrigerant
in the 25Theykipten €$pe dyil inderi(dtlo ke z:gﬂmngmrzambrcsmpplyug(llﬂquld
through the refrigerant charge valve (40). In this manner, for

executi on aefimigerxdnichimgityg,stanéihgi poatdbibh,ofvherein a straw-shaped

19 refrigerant is charged into the refrigerant circuitry (11)
until the poddw eudtef { 889ncenhectedstsrmblase valve (32Thgienéd Erextdredst he
pressure difference becones small so that the charging speed of

refri gtd antobktquird séfmjgerant (R) existing in the bottom of the cylinder
such that the liquid refrigerant is discharged through the
hollow tube(33). It istobenotedthat thecylinder (31) serves
as a refrigerant source according to the present invention.

Prior to the charging of refrigerant into the refrigerant

15  circuitry (11), the refrigerant circuitry (11) is previously
put under vacuum throﬁgh the suction of lair.

Next, as shown in Fiqgure 3, the cylinder (31) is connected
to the refrigerant chafge valve (40) of the refrigerant
circuitry (11) through a refrigerant hpse (34) with care taken

20 not to let air get inside the refrigerant circuitry (11). Then,
both the base valve (32) of thecylinder (31) and the refrigerant
charge valve (40) are opened. As a result, a pressure
difference between the insides of the cylinder (31) and the
refrigerant. circuit;:y (11) causes the refrigerant in the

25 cylinder (31) to flow into the refrigerant circuitry (11)
through the refrigerant charge valve (40). In this manner, for

the execution of initial charging, a certain amount of
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5 additional refrigerant chargi ng dperation is executed in the

fol |l ow ng manner. <Addi ti onal Refrigerant Charging Operation>

When the operation node of the air conditioner (10) is set in

addi tional refrigerant charging operation, the 10 controller (53) closes
the |iquid-side shutoff valve (23), opens the sol enoid val ve (25) of
the pressure relieving circuit (SVP), and cl oses both the first and
second sol erefiniigetant is cha@iged 28htooftheherefmjgerant cimuiitry SYIl)
The out door el ectroni c expansion valve (18) is set in a full-open
position 1ftokrl atha predeneenididif expancegbed¢omebesmaddndi tions, the second
conpressor (22) is started up and the indoor and outdoor fans (41, 42)
are activated. Thereafteli,ncthdmhelseconessonpréiffierehde itecbneensmal b

t he | i qui d-si de shutoff valve (23) closed in the above manner, a 20

| ow- pr essurso r egatn thef arheerlging a sysdd oo fof réfeigekanger Betomes slow,
circuitry which runs fromthe |liquid-side shutoff valve (23) t owar d

t he i ndbor aushit Eowdhnoef r {§erantavhlayging opersaciownis execavsdt igavhef
the |iquid-side shutoff valve (23), due to suction toward the suction
si de of thEddeowichg anpneegor (22) applied 25 to the section. |In other
words, the |iquid-side shutoff valve (23) serves as a blocking part of
the refri geiditciowal t Rgfrigeramt rear@ing g@peﬁatib&bgl ng section (40A)
beconmes a | ow 20 pressure

regi on. Theref orghehhehpr epsuiat ibif el @@ CeE bEhvegir condife dndr NAEY) (B84)
and the refrigerant chargi ng section (40A) becones | arge so that the

refrigerantsetn tire cydditdseonaldl) refrigexamt | ychdpysingnt opgdiat®in ) getpat
circuitry (11) through the 5 refrigerant charging section (40A). Because

a larg@0pressitmbller (53) closes the liquid-side shutoff valve (23),

opens the solenoid Valve (25) of the pressure relieving circuit

(SVP), and closes both the first and second solenocid valves

(27, 28) of the injection circuit (SVT). The outdoor

elect;onic expansion valve (18) is set in a full-open position

15 or at a predetermined opening. 1In these conditions, the second

compressor (22) is started up and the indoor and outdoor fans

(41, 42) are activated.

Since the second compressor (22) is driven with the

liquid—side shutoff valve (23) closed in the above manner, a

20 low-pressure region is formed in a section of the refrigerant

circuitry which runs from the liquid-side shutoff valve (23)

toward the indoor heat exchanger (20), namely, in the section

downstream of the liquid-side shutoff valve (23), due to suction

toward the suction side of the second compressor (22) applied

25 to the section. in.other'words, the liguid-side shutoff valve

(23) serves as a blocking part of the refrigerant circuitry

and the refrigerant charging section (40A) becomes a low-
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difference is ensured between the cdylinder (31) and the refrigerant
charging section (40A) at any tine, the charging of refrigerant can
pronptly be conpl et ed. Part of high-pressure refrigerant

di scharged fromthe 10 second conpressor (22) is bypassed to flowinto
the pressure relieving circuit (SVP) fromthe upstreamend (13a) and
flow into the |owpressure-side line of the refrigerant circuitry

(11) from BresfowRiredtdrnd Thebeforen the pressurendififerenderbetweepart
of high-pressure refrigerant discharged fromthe second 15 conpressor (22)
fl ows t hroddie oyl fruler wo3dl sedrdt bhevaefrigefpant chaanygirndiesenit dowr (H@R)
exchanger (17), flows into the liquid receiver (19), and is bypassed
to flow i nleadmesprkasgeeso thateltkei refaiigerant| SMP) theorwytlimdeast ( BRI
end (13c), nmerge with the part of refrigerant flowing fromthe

upst r eam empdofiBaly fA@wend nficowhientefrhgelrawtpe tssuiery (21l i throfighhthe
refrigerant circuitry (11) fromthe downstreamend (13b).

Accor di figl yefimigpidret afhdhgingaseaigioh (40A) i quBdeansde a largdypmddswedve
(23), an excessive pressure rise in the hi gh- pressure-side |ine
and an exceddifergnamssise dnspried thetwaén |ithe picsssinidesi da1) nanafl the
refrigerant circuitry can be prevent ed. Si nce the

refri ger antredhdrgeransertangingOdectioat (MOK) at any time, the charging

21 pressure, part of liquid refrigerant flowng into f%e
refrigeranofcinediniigerditl) cAnopromgtdy ibelaeroniBletedapor at es when
flowing thereinto. The other part of the liquid refrigerant
evaporates in timarndofir higgt-predamnger reZ@ligetamt disehargedafrom the
evaporated into a gas state passes through the four-way sel ector valve
(16) ah@dl t becancurwmpires{dt)(22) is bypassed to flow into the pressure

relieving circuit (SVP) from the upstream end (13a) and flow
into thellow-pressure-side line of the refrigerant circuitry
(11) from the downstreamend (13b). On the other hand, the other
part of high-pressure refrigerant discharged from the second

15 compressor (22) flows through the four-way selector valve (16)
and thé. outdoor heat -exchanger (17), flows into the liquid
receiver (19), and is bypassed to flow into the pressure
relieving circuit (SVP) from the upstream end (13c¢c), merge with
the part of refrigerant flowing from the upstream end (13a)

20 and flow into the low-pressure-side line of the refrigerant
circuitry (11) from the downstream end (13b).

Accordingly, in'spite of the closing of the liquid-side
shutoff wvalve (23), an excessive pressure rise in the
high-pressure-side line-and an excessive pressure drop in the

25 low-pressure-side line of the refrigerant circuitry can be
prevented.

Since the refrigerant charging 's,ectio'n (40A) is at low
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then sucked into the second conpressor (22). Therefore, it can be
avoided that liquid refrigerant is sucked into the second ~ conpressor
(22). Accordingly, failure due to liquid 10 conpression or the like
sel dom occurs in the conpressor. In the above operation, though
an excessive pressure rise in the high-pressure-side line is
prevented, there may occur the case where the tenperature of

refri ger antpxiesshaegedpartm of ltilga ichbmredosiggetraronetlewtngsi ¥aky hicgle
because of the closing 15 of the liquid-side shutoff valve (23).

Theref ore, méiEnigéeant cirewmpdmat Yld Joffridre ties dydripeder ef31 pesesapobaceses
excessi vely hi gh, the air conditioner (10) of this enbodinent is
adapted, wheforflpwirgt itirenéihbe.conmessothelrlSpazd) afd ehberliquid
conponents, to |l ower the tenperature of the discharged refrigerant by

20 suppl yirgfibyetanpeswaporatesr i garatindodhheatnekenanger( 120). Thé2)
through the injection circuit (SVT). Specifically, when the

super heat i nefieigerant ebvaporateli stheogad gaaf réget8npasedlsc Wit Seyhr ek
val ues detected by the hi gh- pressure sensor (35) and the discharge

t enper at ur Ecenseay £81€3Tpr vallver a6 )t haid atd BHcWENetSF N 28§l and is
tenperature, the controller (53) opens the second sol enoid val ve (28).

As a rideen suckeld igevatheiseduaid compgris S6¥ 1220y, Cuume(rje'zﬁofém%e@an
22 downstream of the outdoor el ectronic expansion valve (18)

f1ows bentaord fded nflest | Dgeiacyefrigébanfy A® isurrEwtires €nd {ddéna
and then flows into the second conpressor (22) through the second

sol enoi d valonpredyonnd(2hg.secondceaiidgly, t Ubgi{30k. due AAW! 4 ghYa
the tenperature of refrigerant discharged from t he second conpreéssor
(22) i30decommmsbsivntde eheerl ik@ndeldom occurs in the compressor.

In the above operation, though an excessive pressure rise
in the high-pressure-side line is prevented, there may occur
the case where the temperature of refrigerant discharged from
the compressor becomes excessively high because of the closing

15 of the liquid—éide shutoff valve (23). Therefore, when the
temperature of the discharged refrigerant becomes excessively
high, the air conditioner_(lO) of this embodiment is adapted,
forprotectionofthecompressors(15,22)andothercémponents,
to lower the temperature of the discharged refrigerant by

20 supplying low-temperature refrigerant to the compressors (15,
22) through the injection circuit (SvVT).

Specifically, when the superheating deéree of the
discharged refrigerant, calculatéd from values detected by the
high-pressure sensor (35) and the discharge temperature sensor

25 (37), is larger than a first predetermined temperature, the

controller (53) opens the second solenoid valve (28). As a

result, refrigerant in part of the main circuit (12) located
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when t he superheating degree of the discharged refrigerant is smal | er
than a second predeternined tenperature, the controller (53) cl oses

t he second sol enoid valve (28). As a result, the 10 flow ng of

| ow- pressure refrigerant into the second conpressor (22) is prevented
so that the decrease in tenperature of the di scharged refrigerant is
suppressed. It is to be noted that t he second predeterm ned

t enper at ur dlawnsiean of themittdpohelectrénicexpansiormalvel (18) flows

t enper at ur e. Particularly in this 15 enbodinent, in order to avoid
frequent opertinddenrajdddsiongscircuibf (SWE) stoomditse|upet deam| exd (¢B3a)t he
second predeterm ned tenperature is set at a value less than the first
predet erm @adl thent Ehpwsatimte byher secdndg comprfdssent i( 2R )bathmangh hehe
first and second predeterm ned tenperatures. 20 The additional
refri ger antseadrst gioignaipkvatliven (285 and tHessechrd cwppitlagyekebat €0 yntil
a predeterm ned anount of refrigerant is charged into the refrigerant
circuithy @tbordinglypn theetempedaturte afidi¢fohgeraatr ddecmir gddir fi-cg
operation is conpleted at the tine when the predeterm ned anount of

25 refrigethst sewombaompeegedr (22) is dedfrellserd.or owtthid o tiedaifidj ned
anount of refrigerant has been charged is determ ned, for exanple, in
the fol | owwhgen the superheating degree of the disZharged refriger&aRONgs.
The cylinder (31) is put on a weightoneter (not shown) and the wei ght
(initial wemgiltllenthahe sgciondeprédéd) elmfined tempeehtngiengtheldomgarainter nt o
the refrigerant circuitry is previ ously neasured. Wen the cylinder
(31) startg58harcdioses the iskeedmi sdemiid ddleve ef28 per amd 4 hesit, the
gradually flows into the refrigerant circuitry (11) and the wei ght
(currehd wEilghting of lod-phessylriendefrigerant totoesperEdng cdapraasas by
degr ees. _
(22) is prevented so that the decrease in temperature of the

discharged refrigerant is suppressed. It is.to be noted that
the second predetermined temperature is equal to or below the
first predetermined temperature. Particularly in this

15 embodiment, in order to avoid frequent openings and closings
of the second solenoid valve (28), the second predetermined
temperature is set at a value less than the first predetermined
temperature by providing a differential between the first and
second predetermined temperatures.

20 The additional refrigerant charging operation as
described above is executed until a predetermined amount of
refrigerant is charged into the refrigerant circuitry (11).
In other words, the additional refrigerant charging operation
is completed at the time when the predetermined amount of

25 refrigerant has been charged.

Whether or not the predetermined amount of refrigerant

has been charged is determined, for example, in the following
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Then, when the val ue obtained By subtracting the current weight from
the initial weight of the cylinder (31) reaches a 10 predeterm ned charge

anount of refrigerant, it is determ ned that the predeterm ned anount
of refrigerant has been charged into the refrigerant circuitry (11).
Thereafter, the refrigerant charge valve (40) is closed and the

refrigerant hose (34) is renoved. Thus, the charging 15 of refrigerant is
conpl et ed. manner. The aylelndewd odiis bnalon & wedghiomedienr gnod: shown )
operati on, only the second conpressor (22) has been operated. However,
needl ess t @nchythgowvaighs f(ilnsittiald weitght) coffiptbssoyd inkisr (31) 2Befome be
operated in the additional refrigerant charging 20 operation. |In this
case, both ahargingt mefrigeraat njiekd orthe rafirigerant S\@ircoVERy aide
operated concurrently. - - Effects of Refrigerant Charging Method
and Air prepieislyneeastiopd. When the loyltihelexr r( Ibnditaveerciddying
descri bed above, by closing 25 the liquid-side shutoff valve (23) with

t he conpr eddw® sefisigerant 220hepmtn bgeraht thérejnrgnaduhiiyi fJowecines

(40A) is mai nt ai ned at | ow pressure. As a result, the pressure

24 the refiiifdenramic & mtwieny t (il ) raideheofeibhtcytundent(dd)ghag

t he refrigerant chargi ng section (40A) can be held large. This

enabl es t hef ¢he gerldmdem (3ie) dyd coderesiBindingbe geonpasygd by dedpeged
into the refrigerant circuitry (11). 5 At the tinme, refrigerant in
t he hi gh- pienuy wheindeheivelue obitdindé byebubgenantiny the ttyréht)we Sght
rel eased to the | ow pressure-side |line thereof through the pressure

relieving from the initial weight of the cylinder (31) reaches a
10 predetermined charge amount of refrigerant, it is determined
that the predetermined amount df refrigerant has been charged

into the refrigerant circuitry (11).

Thereafter, the refrigerant charge yalve (40) is closed
and the refrigerant hose (34) is removed. Thus, the charging

15 of refrigerant is completed.

In the above additional refrigerant charging operation,
only the second compressor (22) has been operated. However,
needless to say, both the first and second compressors (15,
22) may be operated in the additional refrigerant charging

20 operation. In this case, both the first and second injection
circuits (SVT1l, SVT2) are operated concurrently.

- Effects of Refrigerant Charging Method and Air
Conditioner (10) -

In the air conditioner (10) described above, by closing

25 the liquid-side shutoff valve (23) with the compressors (15,
22) operated, the refrigerant charging section (40A) is

maintained at low pressure. As a result, the pressure

24



circuit (SVP). Accordingly, an‘excessive pressure rise in the

hi.gh- pressure-side |ine and an excessive pressure drop in the 10

| ow- pressure-side line of the refrigerant circuitry (11) can be
prevented. This obviates unnecessary operations of a protective
device. In addition, conmponents of the refrigerant circuitry (11) can
be prevented frominpairing their reliabilities. Conversely, since the
ai r condit ibricfexenge betweesn ddwes inmigdessefir theelciydvinderi f3L) tandVehe
this makes it possi ble to operate the conpressors (15, 22) with the

| i qui d- si dersfiigerant| ebagging |agetion (40A) cam hechebdelahgee tMhis
super heati ng degree of refrigerant di scharged fromthe conpressors
(15, 22) iendkikep, theonefrigenanterin utkerefligdeant(3ily supe goirdmpthe
conpressors (15, 22) through the'injection circuit (SVT), which
prevent s achargeéxtrtei vther redriigamperainceibkyt Hd 1di.schar ged
refrigerant. Accordingly, the conpressors (15, 22) can surely be
prevent &d fAbnthei himeyerafatigeramt timetdley hdah-prdsmrsasetdénl i35
reliability. Likew se, other circuit conponents can al so be i ncreased
in reliabiloff ythe refrigerant heimondtriyn (he) alieverdieaseddibi ass {49,

t he 25 refrigerant charging
secti.on (4@Xessupe-evided Lipst r theredb ft hchroughi ndeor pbeatuexc heepbev { 2§)
In other words, refrigerant is charged into the refrigerant circuitry
not througleidmmit (EVP). Gwddied ingly pramsietkeesafivd @remmies sdse (A5ha2)
but through 5 the line upstream of the indoor heat exchanger (20). Thus,
si nce refrihjglapressewhargedef Lomepand af ébeeseivegpresture drépr £ni thy
far fromthe suction sides of the conpressors (15, 22), this avoids

li qui d10 ef dicyerrares suner§idei hgndi ofcthy irpfeigerant circuitry (11) can

be prevented. This obviates unnecessary operations of a

‘protective device. In addition, components of the refrigerant

circuitry (11) can be prevented from impairing their

reliabilities. Conversely, since the air conditioner (10)

15 includes the pressure relieving circuit (SVP), this makes it

possible to operate the compressors (15, 22) with the
liquid-side shutoff valve (23) closed.

In the case where the superheating degree of refrigerant

discharged from the compressors (15, 22) is large, low-

20 temperature refrigerant is supplied to the compressors (15,

22) through the injection circuit (SVT), which prevents én

excessive rise in temperature'of the discharged refrigerant.

Accordingly, the compressors (15, 22) can surely be prevented

from being overheated and thereby can be increased in

- 20 reliability. Likewise, other circuit components can also be

increased in reliability.

Furthermore, in the above air conditioner (10), the
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t he conpressors (15, 22) even if t he refrigerant is charged 10 inits

liquid state into the refrigerant circuitry. This enabl es the
charging of liquid refrigerant w thout inpairing reliabilities of the
conpressors (15, 22). Since it is thus possible to charge
refrigerant in aliquid state into the refrigerant circuitry (11), the

ratio of 15 conposition of the charged refrigerant does not change even
i f the charfREbrigeragtrahargingodeakionr o408) M ot awidedamaitream of the
Accordingly, since the refrigerant charged into the refrigerant

circuitry (Imgopmsheaspexchangar de20 yrnedInt btheirr womds + i oefrigerantl@s
al so can exhi bit perfornmance as designed. 20 . In addition, since the
refri ger antchargedr ypyoi thiet yefrigerapt desranétryhactharpswgivubheol ine
refrigerant per unit tine is large. This enabl es pronpt chargi ng of
refrigeranton the suctighngédeleofir bhearonpreassomsid{ 15 pr22 ) rishti grreagh
chargin operation is previously set in the controller (53), the

char gi ng 2the ofinef upgtraam ceh the ekrdadbedhweiatth ecadmegelr r eR203bi | Thys,

- O her Enbodi ments - The additional refrigerant charging
operation rynde refrigerant is charged from part 26f the refrigerant
conducted in a plurality of stages such that the capacity of t he
conpr essor £ixs1iey fargfudmathy snctdasedides ofxam® e;ompresébes (15,
addi tional refrigerant charging operation nmay be divided into a first
stage to beZxeditiedavoried dtiguyidatefr igerasitafrompflowingf diheceogpinssors
(15, 22) and a second stage to be subsequently executed, and the
conpr essor $helszomPyesagrbe (d5er A2d exterm if thenekffrdapacidty i ¢her§east
stage and at a larger capacity in t he second stage. Correspondingly,
in ordd0 tdrfoiwstRdquid state into the refrigerant circuitry. This

enables the charging of liquid refrigerant without impairing
‘reliabilities of the compressors (15, 22).

Since it is thus possible to charge refrigerant in a liquid
state into the refrigerant circuitry (11), the ratio of

15 composition of the charged refrigerant does not change even
if the charged refrigerant is non-azeotropic mixed refrigerant.
Accordingly, since the refrigerant charged into the refrigerant
circuitry (11) has'properties as designed, the air conditioner
(10) also can exhibit performance as designed.

20 In addition, since the refrigerant is charged in its
liquid state, the charge amount of refrigerant per unit time
is large. This enables prompt charging of refrigerant.

Since the program for the additional refrigerant charging
operation is previously set in the controller (53), the charging
- 25 of refrigerant can be executed with ease and reliability.
- Other Embodiments -

The additional refrigerant charging operation may be
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refrigerant charging section (40A) :into a desirable low 10 pressure
region, the outdoor electronic expansion valve (18) ~may be controlled
to open by one-half of the maxi mum openi ng inthe first stage and to
open to the maxi mum opening in the second stage. Thereby, refrigerant
can snoothly fllow fromthe cyli nderh(31) [ Blto tEe refri g]ccaran]E _ t
circuitr 11 which, 15 achieves further stable charging of refrigerant.
The presgngcqnzﬂ%"ﬁ%nl%x@rP%uﬁétlil@é'aﬁlfeSéﬁfgé’@c $uch thaktikeleapgcihy of
non-azeotropic m xed refrigerant. However, refrigerant to be charged
in the preddift CPARGRSSATS I Mot 22) is|grdealiy imrreasedropFornéxatiple,
refrigerant, but it nay be 20 psuedo-azeotropic mxed refrigerant or
singl e ref filfergditional refrigerantochangimg apenathen miyiberdaivided
apparatus according to the present invention is not limted to a

ref ri ger at 1Ag-appees t$tage ke baexarued dngdiately affdrer the start-up
refrigerating substances). The apparatus according to the 25 present

i nventi ®n of thesiompressong EHpa22iuandm sechnd stage to be safmsqwsntly

i ncluding a heat punp type air conditioner, a cooling apparatus, a
heating apg&eguledndandrthei gompressors (15, 22) may be operated at a27
I ndustrial Applicability As described so far, the present invention

is useful F8allaicapashiiyibndibe fiafst gerage r@drm:hime’lsarlgezt r¢gpaal oysiand
the Tike. the second stage. Correspondingly, in order to form the
refrigerant charging section (40A) into a desirable low-
10 pressure region, the outdoor electronic expansion valve (18)
may be controlled to open by one-half of the maximum opening
in the first stage and to open to the maximum opening in the
second stage. Thereby, refrigerant can smoothly flow from the
cylinder (31) into the refrigerant circuitry (11), which
15 achieves further stable charging of refrigerant.

The present invention exerts noticeable effects
particularly.on ﬁon—azeotropic mixed refrigerant. However,
refrigerant to be charged in the present invention is not
limited to noh—azeotropic mixed refrigerant, but it may be

20 psuedo-azeotropic mixed refrigerant or single refrigerant.

It is to be noted that the refrigerating apparatus
according to the present invention is not limited to a
refrigerating épparatus in the narrow sense (apparatus for
refrigerating substances). The apparatus according to the

25 present invention is a refrigerating apparatus in such a broad
sense as including a heat pump-type air conditioner, a codling

apparatus, a heating apparatus and a refrigerator.
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S CLAI M5 1. A

28 ¥ H

refrigerating apparatus conprising refrigerant circuitry (11) in which
a conpressor (15, 22), a heat-source-side heat 5 exchanger (17), a
pressure reduction nechanism (18), and a heat - use- si de heat exchanger
(20) are sequentially connected, wherein the refrigerant
circuitry (11) includes: shut of f neans (23) provided between the
heat - sour ce- si de heat exchanger (17) and the heat-use-side heat

exchanger (20);
Industrial Applicability

As described so far, the present invention is useful for
air conditioners, refrigerating machines, refrigerators and

5 the like.
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.10 _ a refrigerant charging section (40A) provi ded downst ream of
t he shutoff means (23) and brought into comunication-w-th
refrigerant source (31) when refrigerant is charged

refrigerant circuitry (11); and a pressurﬂwmwﬂmm; ”u,
(SVP) for conducting 15 refrigerant in a high-pres t he

refrigerant circuitry (11) to a | owpressure-side I ine thereof when

t he refrigerant is charged into tf&AIMSrigerant circuitry (11) with

t he conpressor (15, 22) driven. 20 2. The refrigerating apparatus of
Caima1, wherein the pressure relieving circuit is fornmed of a
refri gerant passage (SVP) for providing comuni cati on between t he

hi gh- pr essir- eAsrqﬁragerla@w:w epparatgisieomprss igfg tefrigeraet re geraitry
circuitry (11), and is provided with auxiliary 25 shutoff nmeans (25) that
is opened ddﬂi)ng'-lt mehicHuraiqampressor (&5;i 33)ana. heat-source-side heat

3. The refrigerating apparatus of Claiml,
vvherel ndt hexohemger (i7)evianpuessure ¢SJURptilon msshanism (flignst ad cait

(SVP1) for conducting refrigerant in a line on t he di scharge side of
- the conpr ebsat(use-9je theat lexuhanmgehe 20 b ague sieguegitdica I hereenfnected,
4. The refrigerating apparatus of Caiml, wherein the pressure

relieving circuiwvhésyPh thel wddfyigerant setooditycyiltl ) SR udes :
conducting refrigerant in a line 10 downstream of the heat-source-side
heat exchanger (slWtobfaneans (23) provided between the heat-source-side
heat exchanger (17) and the heat~use-side heat exchanger (20);
10 a refrigerant charging section (40A) provided downstream
of the shutoff means (23) and brought into communication with
a refrigerant source (31) when refrigerant is charged into the

refrigerant circuitry (11); and

a pressure relieving circuit (SVP) for conducting
15 fefrigerant in a high-pressure-side iine of the refrigerant
circuitry (11) to a low-pressure-side line thereof when the

refrigerant is charged into the refrigerant circuitry (11) with

the compressor (15, 22) driven.

20 2. The refrigerating apparatus of Claim 1,
wherein the pressure relieving circuit is formed of a
refrigerant passage (SVP) for providing communication between
the high-pressﬁre—side and low-pressure-side lines of the
refrigerant circuitry (11), and is provided with auxiliary
: 25 shutoff means (25) that is opened during the charging of

refrigerant.
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line on the sUction side of the conpressor (15, 22). 5 The — ——
refrigerating apparatus of Claiml1, wherein the shutoff neans

(23) is provided between the 15 heat-source-side heat mmmm;‘m |l ”jl
t he heat-use-si de heat exchanger (20), and

relieving circuit (SVP) includes a first circuit (SvPf) for conductlng
“refrigerant in a line on the di scharge side of the conpressor (15, 22)
to a |ine chr tHee pefrigerpddng @ppamatws afidCiadacdnd circuit (SVP2) for
conducting refrigerant in a line downstream of the heat-source-side
heat exchangbereln) the pressure greliryingteirceite(8VP) hincdngesssor
(15, 22). 25 6. The refrigerating apparatus of Claim4 or 5,

wherein a |fifiat ekeenibr (8YBY)i fopr condattigtgwreft hgerant in a line on
heat - sour ce-si deé heat exchanger (17) and the shutoff neans (23),

30 the disghhrge side of tihe goatpresssend X5.3@2 pftd lae l1d@eond the
circuit (SVP2) of. the pressure relieving circuit (SVP) is connected to
the |1iqghi dsuctiomceider thegpof. 7. The refrigerating apparatus of
Claim1, wherein the shutoff neans (23) is provided between the
heat - sour ce-si de heat exchanger (17) and the heat-use-side heat

exchanger (20), and 10 the refrigerant circuitry (11) is provided
with an 4. The refrigerating apparatus of Claim 1,

wherein the pressure relieving circuit (SVP) includes a
second circuit (SVP2) for conducting refrigerant in a line
10 downstream of the heat-source-side heat exchanger (17) to a

line on the suction side of the compressor (15, 22).

5. The refrigerating apparatus of Claim 1,
wherein the shutoff means (23) is provided between the
15 heat-source-side heat exchanger (17) and the heat-use-side heat
exchanger (20), and |
the pressure relieving circuit (SVP) includes a first
circuit (8VP1l) for conducting refrigerant in a line on the
discharge side of the compressor (15, 22) to a line on the
20 suctionsidethe;eofandaasecondcircuit(SVPZ)forconducting
refrigerant in a line downstream of the heat-source-side heat
exchanger (17) to the line on the suction side of the compressor

(15, 22).

R 25 6. The refrigerating apparatus of Claim 4 or 5,
wherein a liquid receiver (19) is provided between the

heat-source-side heat exchanger (17) and the shutoff means (23),

30



I njection circuit (SVT) for supplyiing refrigerant condensed—-—- ~4'—n_Lh£_
heat - sour ce-si de heat exchanger (17) to the conpresso when
refrigerant is charged into the refrigerant Ci rcW! &{” &”'l ﬂ

8. The refrigerating apparatus of Claim?7, tion
circuit (SVT) is provided with auxiliary shutoff means (27, and
t he refrigerating appar at us further conprises 20

open/ cl osedIpbsiti on control nmeans (53) for setting the auxi liary
shut of f neans (27, 28) in an open position when the super heati ng
degree of refrigthgnupgityesam @ntl f (bIe) hef the sewomeksuirdubt PSYPR§ of

| arger than a first predeterm ned val ue, and setting the auxiliary
shut of f nedihe pZTess2B)e ireld estiospdirzsigogSVPOnishmmneéetsdpry hhat L hquid
degree thereof is smaller than a second predeterm ned val ue equal to
or bel ow t medeiver (19)predeterni ned val ue.

31 9. The refrigerating apparatus of Caiml,
mhere|n5refr|gerant charged into the refrigerant circuitry (11) is
non- azeotropi c m xed refrigerant. 10. A refrigerant chargi ng nethod
for chargi fig ridieiyefangernating apparatusgefaqladivayitry (11) in which a
.conpressor (15, 22), a heat-source-si de heat exchanger (17), a

pressure reductiwvherein whehahiwrnf{ideand §2B8¢atisuprosiidiedasdtweshanger
(20) are 10 sequentially connected, the nethod conprising the steps of:
bl ocki ng a hesftr+spunce-padedgmabexwhandgdre (A#atand the heat-use-side heat
exchanger (20), and
10 the refrigerant circuitry (11) is provided with an
injection circuit (SVT) for supplying refrigerant condensed
in the heat-source-side heat exchanger (17) to the compressor
(15, 22) when refrigerant is charged into the refrigerant
circuitry (11).
15
8. The refrigerating apparatus of Claim 7,
wherein the injection circuit (SVT) is provided with
auxiliary shutoff means (27, 28), and
the refrigerating apparatus further comprises
20 6pen/closed-position control means (53) for setting the
auxiliary shutoff means (27, 28) in an open position when the
superheating degree of refrigerant discharged from the
compressor (15, 22) is larger than a first predetermined value,
and setting the auxiliary shutoff means (27, 28) in a closed
. 25 position when the superheating degree thereof is smaller than
a second predetermined value equal to or below the first

predetermined value.
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sour ce-si de heat exchanger (17) and the heat-use-side heat exchanger

(20) with the conpressor (15, 22) operated, thereb creatimng—a—

| ow- pressure region (40A) downstream of the bl ocki ﬁl"ﬂﬂﬂﬂ of t he
refrigerant passage; rel easi ng hi gh- pre fron1a
line on the di scharge side of the conpressor 15 22)!0rs

upstream of the blocking part (23) to a line on the suction S|de of

t he conpressor (15, 22); and 20 connecting a refrigerant source
(31) to the | ow pressure region (40A) to allow liquid refrigerant in
the refrigé&tarfhe refgigexrating tappavatia afl Cdaiim skate into the

| ow-pressure regi on (40A). 32

"y

10

15

20

wherein refrlgerant charged into the refrigerant

circuitry (11) is non-azeotropic mixed refrigerant.

10.zarefrigerantchérgingmethodforchargingrefrigerantinto
a refrigerant circuitry (11) in which a compressor (15, 22),
a heat-source-side heat exchanger (17), a pressure reduction
mechanism (18) and a heat-use-side heat exchanger (20) are
sequentially connected, the method comprising the steps of:

blocking a refrigerant passage between the heat-
source-side heat exchanger (17) and the heat-use-side heat
exchanger (20) with the compressor (15, 22) éperated, thereby
creating_a low—preésure region (40A) downstream _of the blocking
part (23) of the refrigerant passage;

releasing high-pressure refrigerant from a line on the
discharge side of the compressor (15, 22) or a line upstream
of the blocking part (23) to a line on the suction side of the
compressor (15, 22)} and

connecting a refrigerant source (31) to the low-pressure
region (40A) to allow liquid refrigerant in the refrigerant
source (31) to flow in a liquid state into the low~pressure

region (40A).
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