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1 WO 99RHPSI CERATION CIRCU T ARRANGEMENT FOR PGA/BR98/00067
.REFRIGERATICN SYSTEM Field of the Igvention 5 The present
invention refers to a refrigeration circuit arrangenent for a
refrigeration systemof the type conprising a hernetic conpressor
nmounted in a gas punpi ng circuit including a condenser, an evaporator
and a restriction in the refrigerant fluid flowto 10 said evaporator.
Background of the '&tﬁtm@mnonl N EPRCUEPNVEHARNCEMENST T | GPORL T O
syst ens, t he eration circuit conprises, essentially and
' sequentially,aﬁﬁﬁﬁ?ﬁﬁﬂ Y& | a condenser, a 15 pressure reducing
el enent, such as a capillary tube, " and an evaporator. In this

circuit, the\herggtic goggressor grams 1 ow pressure refrigerant gas,
punpi ng the | at ¥ er as a heated gas under high
pressure. Dpri mgzéo phesemis sagrvehtoogh h:leeie&@ndamera saie&xg@&aﬁasuon
et e DI drd DL T FRIPR! retins Il dil oy SORAC R kne | 1O

refri-gerant af t t°S pressur as 'been reduced
in. the capitiype y:QmmEi,simg tmmmmmatmmpmerl mountbdreachl Zmsagai n
t he gaseous co b y L0 A der
to begin a new'cyC '%iq{b pﬂ%&cﬁg‘r%q’g ol?, h!e Fte) ?FSgFant roorra1t e

l'i quid condind oA tmsmctgwmoag c’dmil vedx igeramy | féupéssﬁb@” to

through tg eMARPIAtYHordtRVeS heat from the 30 environnent in
which is placed the evaporator cool i ng the internal envi ronnent  of

t he refriger #3558 ar-atreedb Gl the refrigeration circuit is
associ at ed. id n the reédsm-gawidmal Ci rafitigedditi drenpeyRiten®s, | nthlee 35
evapor at or, the SSuUres In the_conpressor _and the

- rr geration circéui -comprises, essentlally and

sequentially, a hermetic compressor, a condenser; a
15 pressure reducing'element, such as a capillary'tube,

and an evaporator.

In this circuit, the hermetic compressor draws low

pressure refrigerant gas, pumping the latter to the

condenser as a heated gas under high pressure. During
20 the passage through the condenser, said gas is

. liquefied, losing heat. to the environment.

From the condenser, the refrigerant 1liquid Iis

conducted, after its pressure has been reduced in the

capillary tube, to the ‘evaporator, where it will reach
25 again the gaseous condition, before being drawn by the

compressor, in order to begin a new cycle.

The change of the refrigerant fluid from the 1liquid

condition to the. gaseous condition during its passage

through the evaporator removes heat from the
30 environment in which is placed the evaporator, cooling

the internal environment of the refrigeration

appliance to which the refrigeration c¢ircuit is

associated.

In the refrigeration circuits, the temperatures in the
35 evaporator, the pressures in the compressor and the
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2 . wempeaisrure and pressure in the condenser are govBERBRSM0006Ty t he
capi.l lary tube, whieh is dinensioned as aj function of a given average
operational condition of the system Due to its rigid
construction, the 5 capillary tube avoids the operation of the systemto
be optimzed in its several stages (start, reginen operation and stop).
The di nensioning of the capillary tube is determned, taking into

account its optl rid0lalg 2 "BICehe 18ondBRsept A¥kzgbetnell the
capillary tubettlegig?r t}rlllctign gre%%rthe room?err,perat,ure of tﬁe

instal | ati on plbycetbe capihiaryeftybrr atWhFh apst | Sidensigngd g8 &ith
the refri ggnakitan @i Cai givehheavet£g@copertatiodal tdwndition of
refrigeration cabinet and thg# emperatyre of the 15 condenser of said

refrigeration GcUiFYSERP eadOnet® 16f { FAEHd onBRPSTIFS l%%fresp%nds a
|toLessure I NSi de,-a_Fﬁlliajig rt?jhse' gaveidsn thesteperaticmnedqude | gystematoi n

e conpressor e uction in,the e us
reduct im(;n in af® p?@égﬂf‘ﬁgdoﬁrf h&kgys%g%gkégmﬁlﬁ% S (cs&r?cflccta’i o%%gi{aﬁg.
conpr essor Wi | lopewaion end stapjourthefdipensieningngli theethapdldAEY. An
increase in . the {Qo%tt%@#gﬁal%w %Qgﬁﬂg d&df@%{:@ﬁﬁﬁ@%éé’, bBeimum

conpressor, requiring fromt atter t1ona capacity, which is
necessary to i poigdseft perferpiangers of refrigerant gas to the

system  Thhs GRPaGIEMizatidlel 8ASRNEONSASMENdFY Eaveesd he euaveioban of
t he conpressor tenperature, wth an e engual, redti(a:thn of

i
useful life, hicthdrh$r5988; Lempesprtpne LHr LaRAIRFT2 atﬁloéVePll?ﬁfo?§
burnout. 30 Arjgieher refengegation Ohppldamce enpeostided iwdthasethe

externally to the refrigerated environment, is the \.ncreasg ingthe
FAFSHA 1SR ¢ hé’i&&é‘l ' med pera Wi €3¢ thB

condensation t p conpréssor and
directed to thefrigeradmidenserabifietce dmd cuimelentempenaturer sofy hbat 35

exchange bfgmeec%r}d%%scé(}ndgflsggiﬁ”%ééﬁgeéyiéfmgircaﬁt. To each one
of these temperatures corresponds a pressure inside
the refrigeration system and consequently a load in
the compressor. The reduction in the room temperature
causes th_e reduction in all pressures of the system.. -

20 In this condition, the compressor will pump a low
amount of gas, reducing its efficiency. An increase in
the room temperature means a load increase to the
compressor, requiring from. the latter an additional
capacity, which is necessary to increase the. pumping

25 of refrigerant gas to the system. This capacity

' increase consequently causes the elevation of the
compressor temperature, with an eventual reduction of
its useful life, higher probability of valve breakdown
or even motor burnout.

30 Another consequence of room temperature increase,
externally to the refrigerated environment, is the
increase in the condensation temperature of the gas
pumped by the compressor and directed to the
condenser. Since the condensation occurs by heat

35 exchange between the condenser and the environment, an
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3« wOBHeRsE i N the room t enperature w || nean an i ncCpeaaRos/00067 N t he
condensation tenperature of the refrigerant fluid. The condensed
refrigerant fluid is conducted to t heevaporator at a higher
tenperature, dimnishing 5 the evaporation efficiency and

consequently the refrigeration of the environment with which the
evapor at or exchanges heat. I\/breover in the conventional refrigeration
circuit arrangements W{QE‘ é_ rat re eof tl e eva orgt or % reaches
a predet er ni ned "VAFAESanl RS ESTH fpeaR nah - 5RGEREEY

fluid, which i snpr‘ehenthndeil%tgtton teplmm'e:qoouﬂ othef rhérsgsrent\/\her e
the condenser igyiq, rREALEHACRERHATEEliGetdnd PLEREYS BORLLEReA! (52

system where,i s found the evaporator. Thi*s m gration € condensed
refrigerant f| Ghe tevanprakaipopst ;@ , highen tewpershussserdimdpiskindes a |

decrease i thehe RiddddadIOh Of ef?gciéﬁbygeré’ﬁdOnc%\‘x%te@?ie-i’*élk}” athe
i ncrease in the energy consunption _of said system sol uti"on whi ch

partial ly nini KPFE49ERRELOBr oBfem™hes %“V%ﬁ%nmﬂg‘é Wéfth COmfRssBRe with

vari abl e speedaporatblevegahgh §5 hehklie effectivess of this sol ution

IS partial ., since the ca t ube.has.a const ant restri

and, upon i ncr H8EPREST he jr’bt%‘thi €on® évaﬂglonalr of'B?rlgﬁEPEng ac?"éﬁﬁl: | on in
the suction pressangemé@btscomhequethéy teapexiatyteheoEf feihei eecypotatde

conpr essor, 4 ggghg¥ egt H?hh& ﬁ%ﬁ' 94 1{,2e Chey $Hd %&%82 sb? o&%ﬁ%

directly proportiona |on i ncr eas osure
| nventi on Phfis, the |°s>ne§3r¢r(ﬁ§adecflwtzdof Whhehprleﬁsemresﬁnantumra t i @0

provide a ref mggafeoaorﬁaaﬁ% @Héagﬁ@w whbPE he cdfddAHSE afson

system which obt ains maxi num efficienc rom the conpressor without
requiring sai dleeAprRssBHigratesy eperat OV nPregsursppertdanl afontridons.

A nore speci fi gygbeRCWwheégeofid NEoRh@S tMe | VPSR F0LS This migration
15 of the condensed refrigerant'fluid'to the evaporator, -
.at each condenser stop, causes a decrease in the
efficiency of the refrigeration system, with an
'increase in the energy consumption of said system.
A solution which partialiy minimiZeé these problems is
20 the wuse of compressors with variabie speed.
Nevertheless, the effeétivess of . this solution is
partial) since the capillary tube has a constant
restriction and, upon increasing the rotation of the
rotor, . there is a reduction in the suction pressure,
25 consequently reducing the efficiency of the compressor
and eventually increasing the mass flow which is not
directly proportional to the rotation increase.
Thus, it is an objective of the present invention to
30 provide a refrigeration circuit arrangement for a
refrigeration system, which obtains maximum efficiency
from the compressor without requiring said compressor
to opérate in limit operational conditions.
A more specific objective of the present invention is

35 to provide a refrigeration circuit arrangement which



35 to provide a refrigeration circuit arrangenment which WO 99/ 11987
PGT/ BRO8/ (WOP9/11987 4 per mMPCI/BRIBOIIST ant
adj ustnent of the condensed fluid flow to the evaporator at a
tenperature close to the nom nal condensation tenperature, and which
consi ders the refrigeration needs of the environnent under 5
refrigeration, as well as the operational conditions of the | oad

i nparted to the conpressor. Anot her objective of the present invention

is to provpdematkefld | gonista 0D ASRAMAtY Sfl ehlel ddéfseqd f£1GHACUI L
whi ch, when th% COHQ%ﬁS or stgﬁs, Erevents the 10 heated refrigerant fluid
from i gratingEtPEmtonehe SYBRALALEr AF thetERRFERLIEL. Closerhto obPEcti ves

above are attahomiinhy @oneferispdriain obemperstugdit andl rvlEiERbnsidersa
ser

refrigeration stem.......Lncluding a hernetic_conpressor. a_conde
havi ng an 15 Fﬁ¥etge£6%ﬁ85F§&g“to%%fé%ns ar e oﬁ?Ybf°n3?nEth3nger
conpressor ,5 andefinigerationan asvapeladt s hhei mpearationalnl ebndohiensed to
the outlet of g@etﬁgngggae&mgggﬁg?ngf Eﬁ&ygo refiidl arrangenent

conprising, between t . L e condenser and the inlet of the 20
evaporator, a dapthest ebiergivantof| uthef| pressntr oinventignoviigedt@ith a

refrigerant fl ﬁggvﬂéés%gere §8ratidi 089s8em! Wkl alhl €8 8P 4A8at H8n

operation of t ic Conpressor 1n a manner which is”inversely

. herne
propor ti onal tslfﬁ%lBaVLéF£0anFntEQQHﬁRﬂﬁﬁﬂﬁ§Qﬁl%EPPQENB§?§fHF%,tth

order toloal | heatéde recengepant f£luidd rif@innimidd€hisyppELred tehéhe
evaporator to hav& erature S¥Pstantially corresponding to a

a te
noni nal cofRRARAT BN EAPePRRRPEREST . the “system  said
refrigerant flThe phjesgdviesviablpve sareosstiseimiednbg0 a crebeilgeration

S yand %-ﬁiﬁ&ﬁlpt iiﬁanéé}&%ealﬁﬁ hé&r m(;?l [ giggggéggnba%fggeﬁ'he

condenser e_evaporator ApPressor turns of f.
Brief Descriptiepledingeaphapmafic compressor, a condenser having an

15 inlet connected to a discharge outlet of the
compressor, and an outlet; an evaporator, having an
inlet connected to the outlet of the condenser, and an
outlet, said arrangement comprising, between the
outlet of the condenser and the inlet of the _

20 evaporator, a valve of refrigerant fluid flow control,
provided with a refrigerant fluid passage, whose
cross-section varies during the operation of the
hermetic compressor in a manner which is inversely

_ proportional to the variation of the condensation

25 temperature, in order to allow the condensed
refrigerant fluid supplied to the evaporator to have a
temperature substantially corresponding to a nominal
condensation temperature of the system, said’
refrigerant fluid passage having its cross-section

30 closed, completely interrupting the fluid
communication between the condenser and the evaporator
wheg the hermetic compressor turns off.

Brief T ipti £ the I .
The invention will be described below, with reference

35 to the attached drawings, in which:



The invention will be described below, with reference 35 to the attached

dr.awi ngs, g %isﬁ? WO 99/11987 PCT/BR98/00067
PCT/-BR38/ 00 é’ Figure 1 shows, schenat ically, a refrigeration
circuit for a refrigeration appliance such as a refrigerator,
constructed according to the prior art; Figure 2 shows,
schematically, the refrigeration 5 <circuit of figure 1, constructed
according to the present invention; and Figure 3 shoms

schematically and in 3} Oh i tudi nﬁ , se tiona .
refrigerant fifii@¥ow S g‘ﬁ%nt Poregptina Ei’esémr% ﬁ}gﬁ?ﬁ&ﬁm‘ld’l%&’t Mbde
of Carrying Qutfdihea lrefridenationAspplibneeratedh aisna reifgugeratbr, a

conventi onal frigerat ste ri rigeration circuit
including a herr?iﬁq: CQL ‘?ea'{s(gg?‘é 9 ?ngR3 §§§8§a Ié outlet 2 and
suction inlet EJandEnsehWShaws@m&ﬁicghk}eoustha agefmigermtigm ch is
operativel yg co cha 2 r I G

conpr essor . , gza con e UI d{:%ﬁf?y{)hg&d Qé l;c\%nrqis‘;cte to
a capillary tuﬂgeﬁe@nd—f&fﬁmt& 8 having a condensed fluid inlet
9 which is opergigual y3CHsed £d S%Qeth1UAQ1gﬁpahaarm talbgon g:.m:l.%ag.as
outlet 10 in fluid commnication the suctjon inlet

hernetic cHRFEHQNRL 1 View, | g (KR V@i r€5| tref Rgerars ufd ¥ H%‘@"’ant
gas is drawn co;h;rdmebﬂieimtpfegmrgﬁeeﬁtioand punped, as a high 25
pressure h%egte X ! gas is liquefied,
.l osing hea e Jo1mme by heat
exchange betvaen tiiielustra:mdiensian 4 ﬁﬂicjurbs e)lt,ernal eponventdonal

The: passage of JNEJaeli ! S 4 g DLANINLLN®o30cABRLLELun' Mg o teduces

t he pressure O ore reaches evapo where rom
after . exchmhvgiwaata whenmekac msmwonhemn@fat Hé.scharge

outlet 2 and suction inlet 3; a condenser 4 having a
15 gaseous fluid inlet 5, which is operatively connected
“to the discharge outlet 2 of the hermetic compressor
1, and a condensed fluid' outlet 6, which is connected
to a capillary tube 7; and an evaporator 8 having a
condensed fluid inlet 9 which is operatively connected
20 to the capillary tube 7, and a gas outlet 10 in fluid
' communication with the suction inlet 3 of the hermetic
compressor 1. '
_ In this circuit, low pressure refrigerant gas is drawn
by the hermetic compressor 1 and pumped, as a high
25 pressure heated gas, to the condenser 4, where said
gas is liquefied, losing heat to the environment.
Condensation occurs by heat exchange between ‘the
condenser 4 and its external environment.
The passage of the liquefied fluid through the
30 capillary tube 7 reduces the pressure of said gas,
before it reaches evaporator 8, wherefrom, after
exchanging heat with - the internal environment of the
refrigerator and in the form of a low pressure gas, it
is drawn by the compressor 1, in order to start a new
35 cycle.



refrigerator and in the formof a low pressure gas, it I's drawn by the

conpr essor wio 9/r98r der to start a new 35 cycle. WO 99/PCITABRO8/00067
PCT/.BR98/ 00067 - 6 O According to this
construction, the heat exchange efficiency in the condenser 4 is
reduced due to the difference between a predeterm ned condensati on
nom nal tenperature and that tenperature at which 5 effectively occurs

t he condensation of the gas punped to the condenser 4 by conpressor 1.

Thi's CO”S”UC“%@cordﬁaﬁ”%f PAsst héoﬂ?f:kﬁb%ﬂshes £he CORRALSSEkcRYREEOA,
as di scussed above ording t e present invention, the

refrigeration 1§ffépﬁ-@|§1|°tif Hfﬂ:l thes condpnsen e dendesduced | Gug &R | thes

of the condenseyj4¢rardncee cpedaaead fhui dpi:é'dl@te:.gmi?ﬁed &bgaexspeiahor 8,
a val ve 20 of refri rant fluid fl ow i

og autorra#: cahl.é and
constantly vari 8omiRgl tefmpgrAture oRfhet %deﬁ?’@ﬂer?ﬁ}lﬁefrﬁ dshser 4
to 15 the @Vapelfa'beltl&edqr ioupude tper ebh@ensdtibe bdr die cgas pumppdessor

1, between a mni and Xi mum ue of frig

Mterrupting |sapd tRe (epaehadill A Sy cBhpresgf tia it conbtinctiBl |
turns of f. Fhrsheanphassthet defigfifermricms sof f compresstue, ousroada
function of the Tseﬁ?.% ACVRTIA |a@,°§,Iée evapor at or 8, when said hernetic
conpressor 1 is oOf type having a tenporary turn-off operational
condi tion, whi cAccordingoificni Heel BRESRALndaveadinmi/| che jeebrhgaEation

temperaturg g GoRdik %dm&&é o518k €Hép8633€hs§db)flfiﬁ@iﬂso@ilé\t 2§
t enperature sensor pI’OVI ded therein. 0 of the prese £ Qvegtlon
n’o‘éﬂ% d

is constructed P& the gQpdensex 4 ya’P‘I%etPFoﬁPPQFBSS'fi iy
refrigerant fl uicgle b@a&i&ﬁa&;\bﬁpw,afaorva&vd A JENFefrigeramyerseiy flow

Fer i gerant 1 UPEREROL, SR At CA LI 1 P Tohcreeues che e

refrigerant flow rate of the condensed fluid from condenser 4 to
15 the evaporator 8 during the operation of the hermetic
compressor 1, between a minimum and maximum value of
refrigerant fluid flow, interrupting said fluid
communication when the hermetic compressor 1 turns
off. This compressor turn-off occurs, for instance, as

20 a function of the temperature in the evaporator 8,
when said hermetic compressor 1 is of the type having

a temporary turn-off operational condition, which 1is
obtained and maintained while a determined temperature:
condition is detected in evaporator 8 by means of a

25 temperature sensor provided therein. ’
Valve 20 of the present invention is constructed in
order to vary the flow rate of the condensed
refrigerant fluid to the evaporator 8, in a manner
inversely proportional to the variation of the
30 condensation temperature of the refrigerant fluid in
the condenser 4, allowing the condensed refrigerant
fluid conducted to evaporator 8 to reach the latter at

a temperature substantially close to a nominal
condensation temperature, which is defined considering
35 optimum operational conditions of the refrigeration



fluid conducted to evaporator 8 to reach the latter at a tenperature
subst ant i a¥¢ yyri98Be to a nomi nal condensati on tenper at UPGI/BRISIOOPST s
defi'ned consi dering 35 optinum operati onal conditions of the
refrigeration WO 99/ 11987 :

PCT/ BR98/ 00067 7 system such as

room tenperature and cabinet t enperature opti mum condi ti ons. The
mnimum flow rate value of the condensed fluid to evaporator 8 is

achi eved, in ngp{gﬁsors ?éht hg ON QEEm > {:%ﬁgebﬁfh g 0Ngn@’ "Pdifinet
rotational speeds I'n varia speed conpressors, when the
required cbemRRTatnss eekbEuEt gprdisippgher t han t he noni nal

condensati on t@fBendhYmam -Bl'o‘v‘r PR i h&Vef atRe condeididd Oﬂ'ldfd 8&5“ eved
due to a pressure increase Bstreamthe val ve 20, saltﬂ 11.015

i ncrease bei ng®VaPOTREBHoPY |16n8F igyedyn in cOmMpIEssans q rﬁ’FF

refrigerants maggpef hhbgngefddegefxatmﬁe Créﬁaltiohilltbﬁeeds,caﬁﬂfmﬂﬂr ds
According to the presengll nventi | ve 20 has a,15 %Il?ve bod%regl

which is foriPexifpr8 ﬁouﬁ?@ﬁ ﬁ°mpre€\?355r’at 8P o ' n TFFE
defined a refrcgndentsat:.onfltnmpq:fastsagﬁ 33 nbgiser crides stbei ommiarda ks

duri ng the 8{28&8&1.59?0@ I-tgﬁm%%ensat | Onoﬂprsesslgi_nlmh Oaf\/f@“"[ he rate

i nversely proportionar to the o ghperature
refrigerant fleopudihiohe &snderhiieved iduerder 2a PILSHEUDRY tircreRaensed

refrigeragg f'ﬁ'%gtﬂéﬂﬁl 1tk tPalve tdbe egﬁﬁzar%&% 5%[:& 0i nRRURsE USIHEF At ure

which is stanti al Iﬁ\){ cl ose condensati on
tenper ature of PFRBOZGiPRAL 250 Th%nr efqu%feqaéfrﬁ f1Ri d P sad@ondt| s F osed

when the hee PRl §erafOMma@ss Bf lthel e HilgeradtGloreX8UBERI S i the
function of the tgngerathgre of evaporator 8. The val ve ‘body 21 further

has an openi ngt% permanent fluid comuni cation with the condensed
fluid 30 inleAcBordihfe tevapheatparesient invention, valve 20 has a

15 valve body 21 which is for example mounted in
evaporator 8 and in which is defined a refrigerant
fluid passage 22, whose cross-section varies during
the operation of the hermetic compressor 1 in a way
inversely proportional to the condensation 'temperature

20 of the refrigerant fluid in the condenser 4, in order
to allow the condensed refrigerant fluid supplied to
the evaporator 8 to. have a 'temperature which is
substantially close to the nominal condensation
temperature of the system. " |

25 The refrigerant fluid passage 22 is closed when the
herme_tic compressor 1 turns off , for example as a
function of the temperature of evaporator 8. '

The valve body 21 further has an opening 23, in
permanent fluid communication with the condensed fluid

30 inlet 9 in the evaporator 8.

Inside wvalve body 21 is defined a valve seat 24,
against which is selectively seated a sealing means 25
when the hermetic compressor 1 turns off, said sealing
means - 25 being operatively associated with the
35 refrigerant fluid passage 22 in order to be directly



I nsi de val ve body 21 is defined a valve seat 24, agai nst which is

sel ectivel wosa1281 a seal i ng nmeans 25 when t he her neti c ROIBRIBOGENT 1
turns off, said sealing means 25 beimg operatively associated with the
35 refrigerant fluid passage 22 in order to be directly WO 99/ 11987
PCT/ BR98/ 00067 8 and sinul taneously
submtted to a condensation pressure upstreamvalve 20 and to a
suction pressure downst ream val ve 20. The variation in the

cross-section ghd heghghitageaity> fsubflipdeaagerd? bet Weahhdditdtildn
cl osing condi'ti on of said refrigerant fluid passage 22, which is
obt ai ned WPTESHE & P PR aKalYs FhidRY &R theSHSHIENsRRESSUTS

and each openi Epwadtdidand vaQ@er @pponding to a t enperature

substantially _close 1o .the nonmnal:- 10 condensation. tenperature
results from the TRIHHLR lnbﬁﬁ%e@ﬁﬁﬁ? %ﬁé#ﬁﬁ&a??oﬁh&n AR
pressures wWhi clfluid grasssigall22astiveten ache nfudl et lolad nge aidmij tigan 25
during the Oper%ti‘do%é)%r{@%&eé ”ﬁihidcggéﬁié” 3 hicTﬁ‘eigo%%f‘t?&?{éhé)“
pressure is t h& tHecessar 0 achieve ?rén§¥ornat|on of the
refrigerant fhMiitd the gealingasmears f @bmdentting condarser valyad sees
suction pregsur §ngl Seadpat LN i Sperad 4 dihde ¢
conpressor. %The'gi sp?%cene%%é%ﬁ%hgég%a ?%%Pm%]isﬁg%p et:\?\g n t_%e a20
full closing coSPEXGTUESd cBBRSERBRIAdLIFOSI E10FS0f to  thHhe r eMO&3ent

fluid passpge ¢énidendaftidRd Remperaturd)Ct r@dudits) e sl WalGndeom t he
condensati on -and suction gressures and %M|ch causes the cross- .

section vari at PSFYSEY hEhT e FPPYERFAL IO PP aSUSTI I PESSSYRESs ¥hiiGhy
means 25 has aa%eal snguptdiednslyhiagdtify ovesUlihét @@alldng cReaRaSAS on

d which i def i ned Lve 20, and an_jnpelli |
ortion - whCBR RS (A CER ARG P Ve ScaPRETRSBPHCE | Lo be

sensitive to t Rheswondemsatdonuperaasure sis that necessary to achieve
15 the transformation of the refrigerant fluid to a
gaseous form in the condenser 4 and the suction
pressure 1is that obtained by operation of the
COmpressor. _ |
The displacement of the sealing means 25 between the
20 full closing condition and. each opening position of -
the refrigerant fluid passage 22 is defined as a
function of a force resulting from the condensation
and suction pressures and which causes the cross-
section variation of the refrigerant fluid passage 22.
25 The sealing means 25 has a sealing portion, which is
submitted to a condensation pressure and which is
defined upstream valve 20, and an impelling portion
which is located downstream the valve seat, in order
to be sensitive to the suction pressure in this
30 region, said impelling portion being connected to the
valve body 21 by means of a spring element 26
constantly forcing the sealing means 25 to the closing
condition of the refrigerant fluid passage 22.
According to the illustrations, the impelling portion
35 of the sealing means 25 is adjustably connected to the



30 region, said inpelling portion being connected to the val ve body

21: by nmew099/1¢487 a spring element 26 const ant |y foPCTiBR8/60867
seal'ing neans 25 to‘'the closing condi gi on of the refrigerant fluid
passage 22. According to the illustrations, the inpelling portion 35

of the sealing neans 25 is adjustably connected to the WO 99/ 11987
PCT/ BRO8/ 00067 9 spring el enment 26 by
means of an annul ar connecti ng means 29, which is nounted in the spring
el ement 26 g | i ngkd p i foy eaki i ngMEans
25 is displ aceggggg:gns%nﬁég’%eglbi S\) ' Brgrgfglﬂgncg% Q{Qh%rne% ?“% ?%i\}mﬂﬁ%tlng

conti nuous danPeansg 2% ushieht 4sj gnountede imp\thenspasinghelamgnthg2breans.
According t0 aag@nsih UGinivh OPhk9P8eOfart h@ndl e§69£ion ofV e Ofeal

sealing nmeans 25 is prgV|ded i.n val ve,_ - 20 thorugh the_val ve seat 24, so
that its seal i R§2RE portith, dhsmtasss om9adndlt i e ER2LABIpr BPFTEOR! the
val ve seat R4, theaesfontalId@npatdsit timtloas Ghabenlihg adjusahenty portion
be constantlythloca%ed inshge t he .val ve body 21. According to the
present invent F8% PRESUERYeOhodyc2522 188 MAARS - niernal Iy, a chamber 27
for the passagdcebrdingretoi ger annstimicktivel cption catfi nghei t préesent _
condensed - LU | e 0, o] er 1]g . val Vv, eat 24
and, continuoughyggaggh'th%é%d%ﬁ%gggg Eggﬁ% 2§l%%Ig#gggég%fé§f§k&%§ator
8, through the28pcehorpats. the valvei sseathst2duct $on,thite disi ngeal ment. 26

is inthejo berkigh,awdtaphr a¢wrdall Mt fy ;%ﬂh Otf./h% {)gz&f‘ff@esf 2the _ for

t he passage of "refrigerant fluid opposite to a seat 24. The
operation of tKalNer eaitc TompPeatsdr ortar Fhehglatterf apdesantthpds ¥eSul ts

in a sub-pressimpellifgi doortichamer c%hsﬁaﬂﬁlfey vabeateedyidsiast ite on the
spring elene?t 2&8 caﬂiing the variation of the relative position
bet ween the seXF'XS gxs 5 and val ve seat : _

_ According to the present invention the valve body 21

15 defines, internally, a chamber 27 for the passage of
refrigerant fluid and communicating with the condensed
fluid outlet 5 of the condenser 4 through the valve

_seat 24 'and, continuouslj, with the condensed fluid
inlet 9 of the evaporator 8, through the opening 23.

20 In this construction, the spring element 26 is in the

' form of a diaphragm defining a wall of the chamber 27
for the passage of refrigerant fluid opposite to_the
valve seat 24. :_ _ | |

. The operation of. the hermetic compressor 1 drawing

25 refrigefant gas results in a sub-pressure in said
chamber 27 of the valve ‘body 21 acting on the spring
element 26, causing the variation of the relative
position between the sealing means 25 and valve seat
24. .

30 The refrigerant fluid passage 22 is defined by an
annular space formed between a valve seat 24 and the
sealing means 25.

In the illustrated constructive form, the variation of
the cross-section of the refrigerant fluid passage 22
35 is also a function of the thermal va.riation of the |



24. 30 The refrigerant fluid passage 22 is defined by an annul ar space
formed bet wee99/13987al ve seat 24 and the seal i ng neans 25PCT/BR98/0006Me
illustrated constructive form the variatijgn of t he cross-section of
the refrigerant fluid passage 22 35 is also a function of the thernal
vari'ati on of the WD 99/ 11987 ' '

PCT/ BR98/ 00067 . 10 evaporator 8,

whi ch determines the contracting and expanding conditions of a
tenperature VakyhéPRtor SENNUHiM WetedmiWaisChihs pé&‘{tf'féti 'cifna/al ve
20 and whi ch %%ts oc\)/er the sé’a‘ﬁang rreans?' 25, as descri bed rgé bel ow.

The spring el er®fRaB@ing nGipRdddiiang heotal e bbepperature syagiatdon
constantly forceepdier 508l ENGiAPaRRiIZh i@ PiRvidedClidyide aRNGid ixn Lfa t he

refri ger?nt £l UI d, &gsa%%% Zggﬁﬁl 1hkgécc%rﬁc‘%llllzhr:{gwto t he pr Sell’)l%al %%qthe
spring el enent [ p 0 |

hgrme'?i C conrassbmw.’L Is turned off, and a plurali ty of fluid passage
osi tions, whi r [ t tic.de f spring
gl enent 26 whe(r\#:}_’é’j1 sglgg{’go%fo gé}:sglgnltsh'en%é’% rig2 %reg?;atlh%le% %’aéﬁ of 15
refrigerant fluial.as to| gonisganitilystfcras thelssealbingnmeane 2pr iteg tdleenent
26 - divi des,ciéﬁﬁé’eééﬁél%"fi&g yal '\{ﬁebgg}frg&ﬁf nEhflulﬁaﬁgggggé 33 1 for

the passage of er ant
contai ns the t AfRPEdiRE PO tbarpaﬁBGntsényuemmean tihe isprimg @@m or 8,

and whhgh fzg Cesst he s%B.'l'lﬂg @dﬂ’i&fﬁo@fS %ﬂl&ifigrSBEalnedb%@hng:he
conditions, as .a function of th nper at u variation in evaporator 8.

The therni cal | PERT1F VEOEPEﬁﬁﬁPrI sl i ﬁé‘JnSQ 2ty anghcdi plugelity
characteristi CSof)fflESepodengéO pdid tiond hethidh Varé abbeaihedt b¢ the

evaporator 8, 5 4hefe Wifbrmaridlf S¥PLERSObpdih§ bEsmlde APPSR Ve

suction occurs in the chamber 27 for the passage of
15 refrigerant fluid.
In the illustrated construction, the spring element 26
divides, transversely, the valve body 21 in the
chamber 27 for- the passage of refrigerant fluid and in
a hermetic chamber 28, which contains the temperature
20 variation sensitive fluid in the evapbrator 8, and -
which forces the spring element 26 to different
bending conditions, as a function of the temperature
variation in evaporator 8.
The thermically sensitive .element is def:.ned as a
25 function of its characteristics of responding to the
thermal variation in the evaporator 8, so that, when
the compressor 1 reaches its inoperative condition,
said thermically sensitive fluid guarantees the
sealing position of the spring element 26 and, during
30 the compressor operation, the contraction of the
thermically sensitive fluid continuously forces the
spring element 26 towards its sealing position when
the temperature in evaporator 8 decreases and,
towards its separation position when the temperature
35 in evaporator 8 increases.



said thermcally sensitive fluid guarantees the sealing gosition

of. the sprwogeaimment 26 and, during 30 the conpressor oBEW PpO67 ¢ he
contraction of the thermcally sensjjive fluid continuously forces

t he spring elenent 26 towards its sealing position when t he
tenperature in evaporator 8 decreases and, towards its separation
position when the tenperature 35 in evaporator 8 increases. WO

99/ 11987 PCT/ BR98/ 00067

11 The OV[.SJ.OF t SRULY t kRSl g tieside Z“deve
body 21 deter'mmﬁlges ESEQQSQBII A s?rzg'??]t glaﬁEh{Ehegcha er 27 and to

stant | al ¥_ ‘equal
e

the hernetic chalve Dwni2kafgtermipssy suhstantial by TRaU_4, RRG2E| &fent 26

is affixed to the idMEBdPR7 and0kbl Whofhdiietsial tRgmbeAN282biasd i t he
body valve , 21, in_order, to constantly force the sealing neans 25 to
the full closi W‘B’oﬁ’(ﬁ]t"ieor?]o'f the refrigerant fluid _passage 22 during

the operatson T shb@ngheer@hent 126 campr effaxedl. toEadie fimpedlipsssage
position of the_ . _spri element 26 1S .gbtajned a ti a
difference bet REF M ‘?D’{)r%g% 38%‘Tllfﬁﬁgo§'§ran§ai%bsa§¥&ilngo Ehge%&e%&n?’%&%
particularly tim, fir cesderesal tongtamtdy foramntemsaerdhnan®esnst i2on
pressures and, t%c%q{ﬁd'ﬂﬁf chés:ifﬁ ecoR{iﬂ:fBﬁegf ERBS Le¥alileG-a P g atilcon,

the forces resulting fromtenperature variation acting on the .
t enper at ur e varpagsage saini tdueing yj ghe -operatpen; | Pist theed RISt i on,

the seal i ngoPOSidrifiessor Of1 I NEadl | Bl ssMyd S psdlitend Wien thee
suction 20 pressdre is _nule and, for exanple, the contractjon of t he
thermical |y serf®%ing FLEmen odBicetSa RFRIPGL 28 24 BURBFIRE fonédht 20
whi ch forces theiffiteticd b@brv€en thawadvrdeanddieingl seeseanidd spxdmduct i ng

o o ot 1o el 365 Lo SN oFhy Ubh £BA0RL, Pedit " Al 25
conpressor turnsomiersgdiion and suction pressures and, according to
15 the preferred constructive operation, the forces
resulting from temperature variat_io’n acting on the
temperature variation sensitive fluid.
In the illustrated construction, the sealing posit_ion
of the spring element 26 is achieved when the suction
20 pressure is nule and,'. for example, the contraction of
. the thermically _.sensit,ive fluid produces a force on
said spring element 20 which forces the latter to move
away from the valve seat 24, conducting and maitaining
the sealing means 25 in the condition in which the
. 25 - sealing portion thereof is _séated on the valve seat 24
until the compressor turns on again.
Bach of the fluid passage positions of the spring
- element 26 is achieved by a corresponding bending of
said spring element, in order to approximate it to the
30 wvalve seat 24, making the sealing means 25 move away
from its sealing portion in relation to the valve seat
24.
For the ON/OFF type compressors having a constant
speed or with at least two operétional speeds, when
35 the temperature in the evaporator 8 reaches a



Each of the fluid passage positions of the spring el ement 26 is

achi eved bwO99%d#87espondi ng bendi ng of sai d spring el end{T/BR98/0SAer t o
approximate it to the 30 val ve seat 24, npking the sealing neans 25 nove
away fromits sealing portion in relation to the val ve seat 24.
For the OV OFF type conpressors having a constant speed or with at

| east two operational speeds, when 35 the tenperature in the
evaporator 8 reaches a WO 99/ 11987

PCT/ BR98/ 00067 getermined value for the actddtion of G&ier HeRadtial ue
for the actuation of the ressor 1, the operation of the

| atter gener at EoMPTressqy nﬁhﬁrQE§EF§1ch8Fed:}’(?n et ¢HWIBRETREPE & de of

the refrigératsu@tica rpnessuaedloaahﬂeag o\Vitie 1B® grdgmetd i agdpontfi on of

t he sealing e RS 25 L seal i rtion_thereof to g away
fromthe val ve% 53?’3% gt&oguct?brnc‘f’nt 85 cofpF&R¥or LY relfmn%
const ant duF i ngmpellting guertioveoHetheodsedl e hesnet 26, cfoprésgothé. | n

10 ihi's case. schlia CSHECoN ALY OUS ndYed S5 | Bon cHEAUHIEE 1S 2

function of the con tiron tenperature ressure of the
condensed ref risgétard4 f | ui d i nsi de the condenser 4. In the variable

speed CoONpPress@h$stidd ml Qmetsféer@omﬁréésofgl PRRL KON n St Pt Ohukhfg

hernetic compressor 1, | ow, tenperature Inside evaporator 8 causes a
decr ease i ﬁ@né’??ﬁ%’i’r%a?eﬁb‘é@d%f thie hegMsitd<ss FORRKPESOT ldedPease

in the sugtd on tmesssuaee, Thihd | pyeysarat variatic bdhercangdansgdallingd to
t he evaporator resglsts 20 gromlhes m of theforces resultlngfromthe
- i 1] e

suction Yietion @f he condengytion Lempgrdt
condi tions ofand onfortdmwsatemre ¢ £nides adaridenseddrefrigendansalund

pressure in the l(a%nct%%s%ndeqsrézgeiant fluid. 25 During the

conpr essor operatlon a suction pressure is
. In the variable speed compressors, in which there is

15 an operational stop of the hermetic compreséor_l, the
low temperature inside evaporator 8 causes a decrease
in the rotational speed of the compressor and a
decrease in the suction pressure. The flow variation
of the condensed fluid to the evaporator 8 results

20 from the sum of the forces resulting from the suction
pressure inside the chamber 27 and from the
conditions of condensation temperature  and
condensation pressure in the condensed refrigerant
fluid. |

25 During the compressor operation, a suction pressure is
formed in the chamber 27 of the valve body 21, through
the fluid communication between said valve and the
suction inlet 10 of the hermetic compressor 1. This
suction pressure forces the spring element 26 to bend

30 towards the valve seat 24 of the valve body 21,
decreasing the volume in the <chamber 27 and,
proportionally, .expanding the hermetic chamber 28,
said movement leading the sealing means 25 to a spaced
position from the valve seat 24 and thus allowing a -

35 determined amount of condensed refrigerant fluid to



formed in the chanber 27 of the valve body 21, through the fluid
communi catwonehetsneen sai d val ve and the suction inl et ROI/BRIYIGEE6T
herireti ¢ conpressor 1. This suction P%essure forces the spring el enent
26 to bend 30 towards the valve seat 4 of the valve body 21,
decreasing the volume in- the chanber 27 and, proportionally,
expanding the hernetic chanber 28, sai d novenent | eading the

seal ing neans 25 to a spaced position fromthe val ve seat 24 and thus
allowing a 35 ceongenge t WO
oLy g pdl6d °L8T BRE GVRPSEaLhr CONEENSCBobALRLARIAN! thhiletatiire

13 pas¢hicht hel®vapateantdadidya coHRa®at iten télhﬁeratﬂﬁ‘?"énal whi ch

is  substanti@lyensd€56n téMperdfifre A1 WALch noCRBFENSFiFeQRst @Meerature
and which no nore affects the evaporati on eff|C|encg of the evaporat or

8. 5 Accordi rRVaRRTaREeR af TRl eRGh Chnthe cBYRROT AR B seat as
iIlustrated, taAecsadbensed- thui deEtLQWgwmeahs‘ | v sealiﬂgomeanhheeat

xt or hal | at ordf ShiRaEEatPa. "I et raes 4t BN TN HEALER| ARG Heans 25

-and the 10 anmthwoughir theerefrtiiperantvedlssal Palssage aifuprbportdbnal the
Cperation of 11e D8 "ELAEI STBLEISN €nd MerornEPPIENRNY] budTaRel wiCt ] OF

of the existing sucC Ssur e ressor operation, the
seal i ng e sgadl@es rmrmmcrpi h@hgeaﬁq!arigupmsmﬁagﬁ éh‘5 nmd 18heeal i ng
portion iRg relé}; %PﬁacY@léﬁe @?@tvnge sea€‘52kheA§0Qdfﬂﬁ@rt'J.QH of
tenperature of |UI el n unped to the condenser 1 ncreases, there

is a pressurethe |ﬁE?E®§b°BvePfth§ geahiareioha i FOBRTEFEOE eali ndAeans

25, conductln@lminh.fﬂa;%1 ﬁﬂytasanaam%@ﬁlr&tl@"fp@ﬁetléaﬁsl&ngtomeds.ohhe -
val ve seat 24 and. t hus restrlcgégg t he fl ow of . refri &ant fluid

passi ng t hr ougF§fre Ayripg c@f“PrW’be‘?%"rﬁat’f?‘i‘ﬂ dthe| 552 1L8At r ol
and consequests y 260 ddes evaporahch &he sedbengurionivipressiir ets

condi ti on Qverséahfu?&aﬂ’éf@lé'i?aﬂ? relation to the wvalve seat 24.
As the condensatlon temperature of the fluid being
pumped to the condenser increases, there is a pressure
increase ovef the sealing portion of the sealing means
25, conducting the'latter to an approximation poSition '
20 "towards the valve seat 24 and thus reetricting the
flow of . the refrigerant fluid passing through the
valve 20 of refrigerant fluid flow control and
consequently to the evaporator 8.
The maximum pressure condition over the sealing means
25 25 determines a minimum value of refrigerant fluid
flow through the valve 20 of refrigerant fluid flow
control. The restriction of fluid to the evaporator 8
'will make the suction of the compressor take place
with a volume of refrigerant gas which is
30 progressively smaller on the low pressure side of the
refrigeration circuit. The reduction of the mass flow
avoids overload on the hermetic compressor 1.
With the increase .in the restriction of the
refrigerant fluid flow to the evaporator 8, there will
35 be a fluid build up in the condenser 4, thus

4



25 25 determnes a mninmumvalue of refrigerant fluid fl ow t hrough the

val ve 20 oworsshigsgerant fluid flow control. The restricpcuBRrI8nbdeni d to
t he "evaporator 8 wi Il make the suctigp of the conpressor take place
with a volune of refrigerant gas which 1is 30 progressively

smal l er on the | ow pressure side of the refrigeration circuit. The
reduction of the mass fl ow avoi ds overload on the hernetic conpressor

1. Wth the increase in the restriction of the refrigerant

T Qo w0t e A Pred L€ Uhb! tdnpelitude UlabadlIdg egP 11

the condenser
PCT/ BRO8/ 000672 temperature which permits the heat exchaogeasifhFaird

pressure and tenped al4es tth% €bRAvi¥Bnh8nt o@téf&i?eftﬁ{é"eo%leaﬁeeerdn ts the
heat exchange of said fluid wth the environnent outsid e condenser

4, resul t i FREULLRY K0 c&hfen%‘idﬁﬁlsaﬁlmbamf 9t Q.
restrictiog wddtridteioy n wuml | rem@en Cquémed the refddrﬁﬁrﬁéédfl ui d

has its tenperatur.e decrea decreasin pressure o the
seal i ng neans ’?5%1 ‘?f‘(’)%\ﬁl ga{shé'tl At tEPE R EFErFP@rﬁdt ‘he-

seat 24. \Wedreadsingephe apressutéecoeers tmegrwhmingnmeaasem ard the
Cross-section %‘ &@q}# e{:ﬁ{agqraq:q:texf Iyéd g,%%%q:% fr?ﬁz t%?gssaigse%ue tly, of

t he condensed the evap e e variation
over the Adal iigthrethis 26epanatdby, t b emef rlsgeaagtr:aﬂualld ifdanease to

e euaPOLS: OiofS GhE | BBobBoaBReIsh! GF Find TEeARoURLAE KA L

automatically and conti nuousl usti ng sail
the efficiencyl? 2ngs cPHﬁquGﬁBéMsePf sthe ngpndensgeenfluid £ QWSWGE

tenperature siHegasv@aporate snontrel réé%\ﬂfé‘saﬂ;éﬁhtlont QW@:F Al
alleviating the l.qad over thséhernetlc 20 conpress

constructive AFRER%PSIREs25r GARERRAA cBhe et rlgeiasqﬁ, S?:Blﬁr E1R¥ i ned
so that the sapar ahieoneshporator sSealufdndgeathe r opdraaicH Vorseane?4

occurs whgp tRHR metie compressor 1, automatically and continuously
adjusting said flow, thereby increasing.the efficiency
of the condenser 4, mainly when the outside
.. temperature surpasses the nominal condensation
temperature, alleyieting the load over the hermetic

20 compressor 1. ) |
The constructive characteristics of the device just
described are defined so that the separation of the
sealing means from the valve seat 24 occurs when the
hermetic compressor 1 restarts. The movement of the
25  spring element 26 due to temperature variation in the
' evaporator 8 during operation of the hermetic
compressor 1 determines a composition of forces over

the sealing means 25. |



hernmeti c conpressor 1 restarts. The novenent of the 25 spring el enent 26

due to tervwev198T variation in the evaporator 8 duri PGQI/BBRRAGA6T ON
of the hernetic conpressor 1 deterggnes a conposition of forces over
the sealing means 25. WO 99/ 11987

PCT/ BRO8/ 00067 15

CLAI VB lll‘“l mu“m! Hamll geration circuit arrangement for a
refrlge cl uding a hernetic conpressor 5 (1), a condenser
(4) havirfg &n Inl %t connected to a - %ﬁ,%arge outl'et of the conpressor

(1), .and an outl et; an evapor at or aving an inlet connected to the
outlet of the condenser (4), and an outlet, characterized in
that it conpriges, gpet %eﬁht;a@awbhet -&9rc@f £t heaf?&ﬂ@@ﬁt@ﬁt( 4) fgpd the
inlet of the,evaporator a valve (20) of refrigerant fluid flow
control, = proMitRRFRFIoR aSY\‘é??ﬁ“ger’é’iﬂ “Iqlﬁ'!‘—’d pabexpge %G-EZ)CWWR%‘%”’:
E:r;)ss sect BoONn (oY j eahdwndaagaste&e OPRr Aavihgofah hcinlet immw.-&o'&br%ssor

1) in a.manne ich is inversely roportion to rjiation

t he condensat‘iﬁm&arg‘t et u?% t&?nc EPgSFSC’Fo?le?I q-&?n ensed

refrigerant flan devappiratdrt o &)he haupngatamr ffileto connérmeﬂ atbermmr at ur e

substantially pondi n a al nden ion,te e

the system sa&'ﬂfjé%é S g%ltrlgnt c?rf %ass‘% g %i ha{)n rr%%% cross-
section cl osemqm.séq i i1 cehapt ihgcpmprﬁssm betv@@mnhe:autdmtbet ween
t he CondeﬂﬁerJf”tﬁ@dcbhaenserewquiﬁértﬁﬁ)ﬂﬂﬁﬂttgf RREMRIY A AT SSOr

(1) turns: . Arefrigeration circuit_arrangenent, as i.n claim
1, _char act@r)i'zeﬂ F’ﬁlf’ﬁat(%%ﬁl dOQaF\?érGZG)ra@@npf1%b§ low agnfinady neans

(25), which | prapaiddd Welvh agseeifatigérbae f1di® pabshger ank)f | winbseassage
(22) and VmIChross section varies during the operation of the
. hermetic compressor (1) in a manner which is inversely-

15 . proportional to the variation of  the condensation -
temperature, - in order to allow the condensed
refrigerant fluid supplied to the evaporator (8) to
have a temperature substantially corresponding to a

nominal condensation temperature of the system, said -
20 refrigerant fluid passage (22) having its cross-
section closed, completely interrupting the fluid
communication between the 'condenéer (4) and the
evaporator (8) when the hermetic compressor (1) turns

off.
25 2. A refrigeration circuit arrangement, as in claim 1,
characterized in that said valve (20) comprises a

sealing means (25), which is operatively associated to
the refrigerant fluid passége (22) and which is
directly and simultaneocusly submitted to condehsation
30 pressure upstream the wvalve (20) and to suction
pressure downstream the valve (20), said sealing means
(25) being displaced, as a function of the force
resulting from said pressures, in order to allow said
cross-section variation of the refrigerant fluid
35 passage (22) between the full closing condition of the



directly and sinultaneously submtted to condensation 30 pressure
upstream tweoyy@Brve (20) and to suction pressure dopgosiBRres00ENE
valve—eze)—sal—d—sea—l—ng nmeans (25) bej's@g di spl aced, as a function of
esulting fromsaid pressures, in order to allow said
crosH[ﬂﬁlelmllﬂy on of the refrigerant fluid 35 passage (22) between
t he ition of the WO 99/11987

PCT/ BROS8/ 00067 16 |atter and the
condi ti on eV| n t nom n (o]0 den atian tepperature of the
condensed ref ri S%Eé flhlgtfl%l &ond: tl?f’r ?’é‘tev&r?gm ?’E‘ héhEndl

arrangenent, ascondehsabi2np tempearsdoies i Qédtihle tdrratdetrhﬂad erefgdzganantl uid
passage (22)4];3qdefined by an annul ar space formed between a - val ve
seat (24) and,the seali ng neans (25). - 4. Arefrigeration circuit
arrangement, as3inAcraifmigeratiophgigaut Axrangenent + ms virvelao) 2,

conprises asval ¥Ratfetbpd¥ed(2id +I8fd NthA tf@f@ig{efa&@a&"%&d(sassa%er the
passage of refri erant ul comruni catin out | et " of

condenser  (4) th Bbgl’rst [ReXiRed BEa@h anpular ,sRage FETBYESY | RREWSGFR h2an
openi ng (23) | N'valvecsaatank4f)| and et@EHQaliPmaedd (285 i nlet of the 15

evapor at or 8. Arefr ration circuit arrangenent, as in_claim4,
characteri zed if° tg feffﬁégf R G ) Wﬁ)‘?’\gesréts’ ds Jans‘é?i?‘f'ﬂgg]
portion | ocat ed__u_mg_agubg dial trhas:eaihe( zvb)lve (20 comprpeesi agvadrei on
| ocat ed downstr t he, v | npel | bei n

connect ed }[g@st hg@&i; Cza][€ ‘éﬁetﬁ&:?ﬁ) %?fq’sn p’igngéﬂé{*&née)g (% ?&ﬁgt an?ly
forcing the seapasgageaws (Pefrigerastcifaiidy communiicatbngofwitte the

refrigerant flubdepagsage ¢A@) . cSfdfnser S(pf)' nﬂh?l)ﬁgﬁntt}(@&varl% NGedlt
seal ing position, which 25 is achieved when the herieti c conpressor (1)

turns of f, h#f) ataRr@asheing| yPRPVigeds WF-Ehhd ABssapening pe3PYi okl
whi ch are aChie&@ﬂsb¥n€|aﬁluiaihaamﬁﬂﬁldﬁtlon with the inlet of the

15 evaporator 8.
5. A refrigeration circuit arrangement, as in claim 4,
characterjzed in that the sealing means (25) comprises
a sealing portion locatea upstream the valve seat (24)
and.an impelling portion located downstream the valve .
20 seat, said impelling portion being connected to the
valve body (21) by a spring element (26) constantly
forcing the sealing means (25) to the closing
condition of the refrigerant fluid passage (22), said
spring element (26) having a sealing position, which
25 is achieved when the hermetic compressor (1) turns
off, and at 1least a plurality of fluid passage
positions, which are achieved by elastic deformation
of the spring element (26) when there is suction: in
the chamber (27) for the passage of refrigerant fluid.
30 6. A refrigeration circuit arrangement, as in claim 5,.
characterjzed in that the spring element (26) - is in
the form of a ‘diaphragm defining a wall of said
chamber (27) opposite to the valve seat (24).
7. A refrigeration circuit arrangement, as in claim 6,

35 characterized in that the spring element (26) is



of the.spring element (26) when there is suction in t he chanber (27)
for the pa%%?lgﬁu% refrigerant fluid. 30 6. A refrigeration gitaHbdinoos7
arrangenent’, &s in claimb5, characterized in that the spring el enent
(26) is in the form of a di aphragml7defining a wall of said
chanber”“mu ' the val ve seat (24). 7. Arefrigeration
circuit uﬂmuﬁmﬁ in claim6, 35 characterized in that the spring
element {269 i's "™ s *\D 99/11987

PCT/ BR98/ 00067 - placed inside the
val ve body (21)placedrdapifie &he galve hqévlcaﬂbr in Pﬁée6h§r?oé1f1"(lziﬁ f or

the passage of {pe rleafﬂﬂ&eriﬁt {lﬁé“ Gribd a2her n|sy Ct'h@”?&ésé&&) of
containing a fI urd wh IS sensitive_to tenperature , rﬁ%a’%tgl on a t he

evapor at or (8) refrl%er%nFefﬂ@éﬁlat?‘Bﬁ efR et Bm7,
characterized ld"brlﬂilini.hg ahefTa | wnlannsjsxls/azéimwb to a:cdmperaﬁthﬂa
spring elerrgnt‘; étln orgeﬁtoforce% |atter towards the
sealing poSitidH WRen° gelﬁvanﬁﬁ Pﬁt&% of the.evaporator (8)
decr eases, anoBIoA refrcbgduatlbhecamcung aleangemnedt) we dacleldim &,
Passage o POl ebeReh e SHAT AL oL RlrhiEa FYPPULRRIE WY fluta

| ncreases. tion c arran 15
characterized iactsaint hbevapvensoe}e(ngnyz |(§Ghermt order t@nchrr%/lfék%l in

the evaporator {8)afj aGeRlddad © the se£LPDSENSedshitiich, ' nl ﬁhehher‘lﬂfg

10. Arefrigeration circuit arrangenent, as In claim , Characterized

in that tha0i npesmPeEREBFEi Gf oEhehEVAPOTALAY ng8he£?§re(ams' i 8094 %Rt abl y
connected to thenductPthed sprafRleXelfdnt (26) to each fluid passage

position, when the temperature of the evaporator (8)

increases. .

9. A refrigeration circuit arrangement, as in claim 7,
15 characterized in that the valve body (21) is hermetic

and provided in the evaporator (8) adj acently to the

condensed fluid inlet thereof. _

10. A refrigeration circuit arrangement, as in claim

9, characterized in that the impelling portion of the
20 sealing means (25) is adjustably connected to the

spring element (26). ' .



