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Title: "FLOWN RATE CONTROL SYSTEM I N REFRI GERATI ON
Cl RCUI TS, METHOD FOR CONTROLLI NG A REFRI GERATI ON

WEYHTEM280ND A REFRI GERATI ON SYSTEM'. The pr esePCT/BR2007/000095

invention relates to a flowrate control systemin

refrigeration circuits, to a nethod for controlling a

refrigeration systemand to a refrigeration system

roper speaki n%, whi ch may include, for exanple, from
[

itlgo TELOW RATE GONEROL: SYSTEM IN REERIGERATION SIRQUITS,

i iiob, FOR' crnTiRBLLIRE, A (HERRIGERATEN SxSfel Ao A
e T gor o o STt CWhen. the System | oad var i es.

maki ng t h&he gpesentr inventien oplates dobe|flow irafe oonfrolabystem in
@@@%ﬂaﬁép gﬂ%g\ié,:}ﬁ;ae{;%ﬂg?d ﬁ%rt cl:q?fw- . quggg Iégﬁqaeﬁ@gon sygtem and to
hasirgedtiopCéystas mbpar g;ZééRitS@rv@ﬁibﬁ '?n%{ R K6r é)%rﬁée? from

a | ow tenperature insi one (or nor conpar t ment (
astemegty | refigaratar fior amsfaér choditiohingmsiysisimie In hemrticular, the

PRSDERNEPB0LE WY dhLm ool Ham B T osS ol SPickency i the
eapfliargniupet (67) it the @xpaRbiohh9alleVvinC BFgblh réﬁ?i@éﬁ&ioﬁ’f systems),

heat transfer, trying to maintain the tenperature
whenithepsystrmeloat nearias, malkingothet tapilignyetuble operate below its

' L ' stion. Depending on the
@%’L ag%?éé'&qaf?‘ﬁﬁ?’%@ggfg%"YS 'CWEm and on the type
DéseéitioncaftthoPrioridet t enperature linmts to be kept are
more or |ess restricted. This happens because when the

ref ri ger diganessidines the basic ghiactives of agpfrigeratien system are

B 8580 L3 O kR e PN e IR PRI using
devicde thatmransfen rteadt nfrovi Fizide ehepvehvFORGIARS tONhWi blitside
be neasured, for exanple, 250C. However, as in the

eadonmenty dnakipandsePfs fha dempeegivre angasurpaent hisside these

b ' | xad h em.
SRS BBIRS AN b el g8 o
ropintainz dde t tenpenatureawittinbprddetertrhinedalineefor tthe type of

application field of use will be. For exanple, if the
'?ﬁ%qeé'ﬂﬁ%gﬂ@ghm(ﬂﬂqsﬁpﬂed to no more than 250C, the

e 1 om 124 b0 B, Sty & EToKiGBRAIGH St g on

the tgpetdfeapplivationt theofemperature limits to be kept are more or less

restricted. This happens because when the refrigeration system is designed it
is optimized in order to obtain the lowest power consumption possible. As an
example, the expansion system may be optimized to the temperature in
which the power consumption will be measured, for example, 25°C.
However, as in the case of the expansion system (capillary tube) the
temperature above or below 25°C is fixed, the system will not operate
properly. In addition, the more optimized the capillary tube is, the narrower its
application field of use will be. For example, if the system has been optimized
to no more than 25°C, the range in which the system will properly operate will
be from 18 to 32° C, but if the system works from 10 to 43° C, the flow rate of

the capillary tube should increase and this negatively affects the

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

the capillary tube should increase and this negatively
af fects theconsunption. A co n way to transfer heat

wo ea@m1i8293 de a refrigeration systemto the outBCTBR2007/000095

environnent is by using a hernetic conpressor

connected to a closed circuit through which a cooling
fluid circulates, this conpressor having the function
QonBu@pEbRNY the flow of cooling gas inside this
refrigeration system being capable of causing a

pressure & ¢aramenoalbiar aasier h@abfﬁomlgsmca eefrigeration system

5 Bl bl ek LB U e P ot eat g keditester to a
fcl&e@r&@hitano@fgha«vm@%t@mm@aﬁuw RircUlat Yisi8 c@nﬁbr@§§é‘r‘ Raving

ference in the ref rigeration circuit, a device
d:hﬂ: [fenoictiodm of |pai®|ylotm@ether fl@\v(pfaﬁwsoolmgxglasemlsdammsl refrigeration

dlneq on t si e of the system,(for dogetic .
Sy SRR Slog Babafier 9 Ring & p BSE uirtefnee BRBheh the points
Wﬁr@”ﬁ?\e BhEp&aBsnsakD thal ESndénééﬁl%ﬂ) of Qﬁécééﬁtri@ggla%f occur,

the Prior Art In the prior art, e capillary t

ehabling dha matetranaf@m:mnqcees toh@ccwmamisﬁm cradtiom of a low

etter erf rmance condition a si.ng{e ar¥hi ent.. -
ShpSrulir o (P0G a8 diBhrebes, Aot frgsration cirouit, a

H@Wé@r@éﬂéﬂecéém’ar?ﬁ@bé rtsreéﬂ@énélmd/aﬁfe Ish@sé&f Héﬁ@rﬁcﬂhdt;%h the

SySt em th or mance | s. For vari able capaci
smmfe&@wwtemr(f@ cﬁﬁm@sf@rsvstema; teesepillagy fue tshased and in

[l s Eelne. fiieharmiGT Vol Bas ielP s O ahnaci Ly the
DaRthb@sy of teePHaArd fl ow rate higher than what is

punped by the conpressor, causi the efficiency of _
t he syst el the pwn artHhes capila n&%wgrgﬁzed ncbbxer eapsgcity of

[@n%ér{?g{ur e. r%H nbétfﬁ- gVOI %ﬁ%rﬂ{égc%@ emteés]tgmeqle ambient

tarhpériaturs. Mﬂcthdaeamétmmeﬁthé andisrestetmpetatiire cind the internal

fluid fl de th f t
u' %gﬁr&r#g%zéthe@sxﬁﬁgéqe5@'@81% rl[ljggrr])ﬁélt r@ﬁ# Il%qg varlab?e capacity
;L s"gg@e\»,j HRSGHobRIr ds liErelsed ObinBe ARl P ifie 5P to

ate to control the flow o
thmlnnmgmﬂhwaapamty tod thef cogmrassomnarmdrwhaen itl operates at low

ddi t. t hi t

Spritvatte.frnitary S Bt Bia ety e Bat sR 8 Byfibed by the
Ednbfedbr, MARHRPiHDeffidR régeofothedsyetdth gl fay al Mg 1b8s may vary
modul ate the amount of fldid in the circuirt, it Is not

tiam digbaeed Shie 1%, \depending | omdheosystem eand rtheuembient
Briferattive! ©

In order to avoid this problem, some solutions describe the use of

valves to control the fluid flow inside the refrigeration circuit. One of these
solutions is disclosed in US patent No. 6,047,556, describing the use of a
control valve which is rapidly modulated to control the flow of the cooling fluid
in the refrigeration circuit. In addition, this system uses an electronic
expansior) valve which can be controlled by a microprocessor. In spite of
foreseeing the use of a control valve to modulate the amount of fluid in the
circuit, it is not anticipated that the valve will be controlled in such a way as to

optimize the operation of an expansion valve (or a capillary tube) so that it
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optim ze the operation of an expansion valve (or a
capillary tube) so that itcamn; operate always in

weptorired2orondi tions. Another prior art refer ene€/BB2007/000095

described in the patent docunment W00/ 07683. In

accordance with the teachings of this docunent, a

control valve is used to nodulate the quantity of
fdahldi)elré‘teaaIWQZéllrgﬁ thblocoreditions.t, but it is not
anticipated that the control valve will be positioned

bef or e t h&noihest prigr amhsefexpasesiodeselihed v ihsg patent document

VOB e % Jn ahEhfMniS yth B8 1oanifan AL iR i Brgontro
yafed§ udedab \odaaR' et Lfénltlfy &t gl if E&eﬁl@éﬁ*ﬁﬁérﬂﬁwcunt but it is
val ve, the nodul ation o hi's sgstem ei ng

mhahh@pateeidthai the conrtral malﬁaqgnlb emlt@hedt before the inlet of the

congressc\)/r Wi t oui antll cip I?}E%ai‘hat t he val ve before
EXRANFIPR VAN $HBS 1 BPY VPEF’;) RA 1 be nodul ated to
control thsfuthel Bribl-aréferdmae %‘@téﬁﬁ&@éﬂrﬁ@ﬁr @SQ@(M/M 87504
Brief Description and Objects of the Invention
mmldtdesmsbaﬁ thef}eS@mé@eleG rhedarg dre inet obtkmoexpﬂrzseon valve,

AR oA antk Bl SYp R0 B Eehtrs ith dfia SRS hE B oft

'tﬁe %Hﬁr@gsémmﬁhbutcaﬁﬁ@bém@ tA&d the VaRe befste the inlet of the
refrigeration system al ways operating at the maxi num

capidapy wibef shajl badpodulategr igeeontiol dherfdtdndlomhduring the system
riearé.- rt problens, that is, the use of an expansion
?Capi Ilary tube) or a generically designated

BXied Dekefiptitay hee Ovjé@s of thelewentibh mal conditions, the
present invent]on discloses that the fluid circulating

i nsi de t h&h@aphiectygsu|of %W%S%Hefrﬁde@tlgﬂdéﬁe dpt PRHMize the
0 b o
SRPH b BE S REpaRy hid for YR SAHSEn FakaTiCadda o fow
eahtvel) valhe inxqaes |t@ma3i/evnt wmrwmgﬂn Blli‘w)acﬁmshadd tthehave the
respective nom n? operat{ gﬁjﬁge and t hus elﬂ ?gf
TSR N EIET S GTRNNG A e R esee Elegency:

t hat ISt SRjer té BRbrcbRte ey rea%?&aeﬁ@vw%qrg'thé%e of an
of anbi ent tenperature and er mal as
dkpdnmiemvalvef(capidantiube) copgeneriesliy d@mgmtedyemlaesmn device

often IF oposiies | GRRLRRRS 1k iRt LvhriRE dosesiat the fluid
EiBRaid tHdide e JaremHRAId @rwéyseopéﬁét@mnaeﬁwmamcondmons

cap amtgvérraxwmmflowrate? that is, at a nom nal

eng dhe iflid dapashayld ber centealleslupialyi tor be snleaged ta pass\tbrough
ftﬁgl 8Q8én3|8ﬁ 9&\%)*19(% pé')'(ﬁa%s'ig}g (Ye%}icyg)wﬁglttv‘ﬁeﬂaé hr%ached the

- respective nominal operation value and thus arrive at a system that is

efficient and has high flexibility, that is to say, that can operate under any
condition of ambient temperature and thermal load, as well as in different
refrigeration capacities imposed by the variable speed compressors.

Thus, in general lines, the proposed solution is to maintain the
capillary tube originally designed for the system’'s maximum capacity
(maximum flow rate) that is, at a nominal expansion capacity, or even
superior, and add a valve (solenoid or another pulsating valve) between the

outlet of the condenser and the inlet of the capillary tube. This valve may be



outlet of the condenser and the inlet of the capillary
tube. This valve nay beelectronically controlled by
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bei ng commanded by the el ectronic systemof the

conpressor in the case of variable capacity

conpressors (VCCs) or by another electronic system
téléétﬁifﬁdal chRBOASE P Ihat cothprddok e iyerRé i SYSENSHEER, for
or t ctronic starting systemof a conventional
fingtadce,abeingt sormapded soy theTklectronin system of tlm@tcamnraasor in

e nodul ati on of the,val ve accor e aci t
yhe qrse A canarty EareSets VAL ot BE AR siéctronic
a%?%té?ﬂtthta?”ﬂ?r%?abﬁrﬂwé‘%@ﬁﬁbﬁgt tet H’ﬂee r@ﬁﬁ:féraig é;fsférﬁ or ‘the
e control e cooling agent flow w rried
w@lécttdnio shtindg eystatvef a\hon‘hervndnlal Bixaad aapacaty mcmapressor

evaporatl and cond;]eI ‘ffgt on essures

expansi on 14¥S cRBtrelol dejermiged h&Tpad3tien fahe Sabigcscording
1B 4O, Bﬁ@gﬁ%‘?' thbAEmteor, TG 364aNHRR He IdYsterh YA the

tion in r ation to systens that use only
témbleaprtém;aesatmtdmcbmmlmg to tthe rie@u'blndenequeofthe hontrol of the
emto rk O{ﬂtlmzedln earrble

caoyieg Aognk 'QWd’V o Kool bbamaMt g A wvhish vl operate at
dhgf %?dbtraﬁ r&?r&tﬂd%ﬂséﬁé}ﬁ%rbé@@re’snﬁﬂﬁeFhé%x%)aﬁsnon of the

varl a spee ressors I'n rel atlontos
t domling rfiluid wdleccbﬂtmm@oammwrhhmghdhetmlllﬁy cbube The advantage

SR SE b B8 Bt bab LY () M aptar
Stusé ieq |h Ithe f@&ﬂ)nﬂysﬂ thBesybagh tbRadrit dS]ﬁlrﬁ?ZQGriﬁl aqnmf ambient

he cooling agent only occCurs in the ca&@l{lar t ube,
aemp@rartgrepram thesmiah loatenondiionseane rip diffsrent efageration

I bod t h, t,he t f
| @peiRaImBheat ) RSN IEHITE] sheSd OTRIIERAOIR felation to
diysRGhS YnaPohlyegsed thd lekpansipanailvg,, thef misjor advartages are the
eration s stem the valve wil| transfer heat

h f
tRoseibat v aamisHngE e Fakeh PEATAgS el es heat PECRIGed Capilary
L’tgﬁ%v—%%ct(%nl l}r{e biid W rieract Bfat! tRY e?(ﬁ%@%ﬁ%neoisfh@ecdo‘ﬁﬂgsagent

cause 1ce formation. cases
86ﬁ|¢0b§curheirefthec|capmyrwftubbe ayddiegn pvsitlamishen f lowering the

&%%%wé%‘éﬁﬁa e Feteniin A58 chRSeqentdss Fompapon BT it Ice
LS .Ld@;esam%&Pﬁﬁaah véms @.freétrgﬁawad tdh the
evet seOJectlves | S roug |l ow rate

oampomtosyfstt gsninside #ie refdgeration system; th@ vau® Wik itragster heat
or f|UId| con ect.e

Ao BG sySteth b abgigh Prtralrd S oatiPranBuRyEhdet s qusice,
ggﬁr@gﬁp%gésﬂe dide fd aHI8 aPYRAN %'a%@e‘i'@é’f&rﬁ\atfohe ¢ befeshses, this
affects the efficiency of the system. With the flow control valve, the same is
applied between the outlet of the condenser and the inlet of the capillary
tube, and this phenomenon does not occur.

One of the ways to achieve these objectives is through a flow
rate control system in refrigeration circuits comprising a hermetic compressor
fluidly connected to a closed circuit. The closed circuit comprising a
condenser, an evaporator and a fluid expansion device, the closed circuit

being filled with a fluid, the fluid expansion having a nominal expansion
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a nom nal expansioncapacity and bei ng positioned
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conpressor pronoting a fluid flow inside the cl osed
circuit, the closed circuit having a circuit nom nal
flow rate capacity. In addition, the system conprises

gzgg):aglw %83 : f grl\%g)%\él%n%i SQwleRnPPR é@/é’pgcfrg%cﬂ:éw ®he ¥dndenser,

nser and an | nl et ui d

héfic 86iipFessalr ofrotingcp fitidollow dhside tiké raipsed circuit, the
%ﬁ?@eé SO tpﬁgst t% fl qug passi ng throggh, the f

| uj. d
elqzedscicuidbayiog # sCisguiiapemMiiAsHAMITRE IGRPEEIN oM ﬁgagﬁon, the
SABRRTHaReFRS Sty ABERL DA BELRFd Bty ap oute

T 45e CORUENersatt 8Mihlet et gaidaéxpemsion device, the flow control

conprising a hernmetic conpressor fluidly connected to |
aableoseidg anodulated shdhal theetuidinassing dvapeh dhedluid expansion

condense an ev r at ofr,, . «d suction
aeedn avieR s R o B PRERE EBeniR S e ng
connect ed Alp@{Brivigy &3 bbRievefthé bejdutivesof the presers sovention is
in series wth the expansi on device, with the heat

ehohghgar flawdraté ecanteghosyatem, in efrigeratish qincHits feamgrising a

connected to an out.l et t I Wi C T
Freth coni it WG seels B aPoRAs cytlilharessss o
*b%rn%ﬂéiﬁq 5§ QBRAEERSE, antdvapblator] shpatnsiahander, & suttion lige and
a nom nal expansion capacity and bei ng@gom t.ioned

e fludeexpansion apdees e apRAaNTer oMb A ectef rora, the utlet of
gﬁg ! ?ﬁqse%{: W@%ééecgginaséljiéﬁ Q/ﬁﬁltﬂé’ é)!g%‘ngﬁnt aéviEé,oﬁlﬁﬁlthe heat

clrcuit avil ng clrcult nom na

fdx@Hahgéreand BRs buaporatsr, $iys edticliie being tgnmanied its iamgoutlet
a flow control val ve bet h t#et of th

i \{heen te %ua - z he.inlet of the
afiide syeporaial Waich Paspae iraugh ta hgat xghangeh i g I
evij a L.d: i . i h’ﬁﬂ Y .
A a0y REnd e A8 S ndonan Ravig oy chpansin
tdmpaclpsed ibeing ydsitiunedch bbtwéantheaevaperséei and thaecondenser,

dbmhsmetc R rRIgeriY o JLER08H bRk thebasd Bk, the
r&@&ébe%ir%ﬂitaHBMﬂ?yéu?éﬁbamt hatninal el rdte thpaoiyi te system

expansi on capacl in other words, the fluid is
deditishallgc compisingd g iflovt eNgeh s rbetweep theeoytipt of the

val ve cl oses, the exp I gn j e
r%ﬂ@e@aﬁ%ﬁn‘i (pe&)qresii Fgﬁpef%yoqg? ggﬁe&?ﬂ%ﬁ% E‘S U%ée%@%ftllé%\eféCt the
fRlid tiPapBRhadéENEe atidiat homidl dxpansidir tgpacity greater than or
system Still according to the teachings

pequaiio thenclasedosivcull nemingd flew E?éﬁtqa@ﬁmthgéﬂst#gw control valve
rt?éilﬁiq gp%rlgatttiag oSk §98 R i Yafffed i e ¥ohaEhser and released
when it has reached an amount substantially equal to the nominal expansion
capacity; in other words, the fluid is dammed (accumulated) in the condenser
every time the valve closes, the expansion device should have a flow rate
equal to or slightly greater than the needed one for the operating condition of
the refrigeration system.
still according to the teachings of the present invention, a
method of controlling a refrigeration system is provided, the system

comprising a hermetic compressor fluidly connected to a closed circuit, the
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conprising a hernetic conpressor fluidly connected to
a closed circuit, theclosed cjrcuit conprising a

w@owdanzes , an evaporator and fluid expansi oPCHBR2®E00095

the fluid expansion device having a nom nal expansion
capacity and being positioned between the evaporator
and the condenser, the hernetic conpressor pronoting a

fdiod e %ﬂrﬁm\/b&ﬁbﬁﬁn? he cehaefskrC 'alhcekl'a*porét%? #dosgiid expansion

circul Ing a circurt nomnal flow rate capacity; a
fdewees tiné floid expansidredegicpdwving agtbrbivahexpansien @apaelty and

e SoaHoneY,; weandher SRR Ahihe cPhiSaser the hermetic
y ogﬁ‘é &’ﬂ]&{o Valnghfflﬁfduﬂ&mﬁmﬂ ??%%@S&FCUTG’Me ERskEBircuit

eepi n ow control val ve
Hevred a Wiviclie mdslﬁlrmlla‘Idwtr;atefcdpaﬂltgt iss flosv cxontitod valve being

Pn%gt&ﬂeeeégf@;%n?%egggﬁ Iefg{y @}eagwﬁgrgéétm%re the inlet of the
HREBRATIGFABGELY an® e et bOMPHSMY HRTUEN of défnulating

haé Fwid e th@mdmaenee(rpﬂexﬁ to tioaflawi tyntr@r vale; keeping the flow,
Description of the Drawing The g}éggfe t.jnvention

il .
@W@kc‘fﬂ"ﬁé@‘i’%%l’v@"@ef'ﬁ | QUaRY uid, 13 BR/pIe tg‘? gaminal
é@%ﬂéi’&ﬁrﬁa&faﬁﬁi M@n't eFé gkt éffll}f@'|§8q§§lqw30|3greater than
nati c diagr'am o

ose circult, illustrating
ahapioesinal exparsiom eapacity, guulsating thet dowasahteol fualve to release

366 Qe it 858 aimomEnes fadh L oananerRE i BGST Fagecty
'ﬁﬁf&&&g%&%h@ﬁeﬂﬁmﬁgcl osed circuit 20 conprising a
vaporator 12, a heat exchanger 18, a
suction | iThe @&santlingention wnébpadeepahe@awrmeﬂptaﬂmb@wd on
b il t ub |,0B: :
L ranels Boee miubiiiert rieditplhofialfe /T wifn.shgwe o

'é&hbﬁ%tlﬁ:'(ﬁé% m &g c%@ﬂ&ﬂ&@ﬁ Nlsiratirepa @@ﬁt;ﬂésédr@@ddﬁﬁlenser
out | et of e hernetic conpressor 10 |n series wt

tave ewaperatiroand gl feid 1gxpansion drYicRedt %@Jc%’&‘rﬁj’é\geiﬁt% glosed
wi.t h.the e r , the suction line 25 being

SHE e&?ﬁ“%@*%ﬂ%t of the evaporator 12 and

B65iled Ddataptih bitbeMatreexchanger 18 to the inlet of

the hermetic conpressor n_another enbodi nent (not
shown), t Hdouree! @hoi"’ﬁeamt%ﬁ CL?'E‘F\‘HB%& copgprisingias eandriper 11,
anf daBorkb! G2, Of A SXGRAIRCI8 13 scANRE 28 BAd a fluid

expansion device 17, which may be a capillary tube or an expansion vaive,

as previously described.
In the configuration illustrated in the figure, the condenser 11 is

connected from the outlet of the hermetic compressor 10 in series with the
expansion valve 17, with the heat exchanger 18 and with the evaporator 12,
the suction line 25 being connected to the outlet of the evaporator 12 and
passing through the heat exchanger 18 to the inlet of the hermetic
compressor 10.

In another embodiment (not shown), the use of the heat
exchanger 18 is discarded and the outlet of the evaporator 12 is connected to

the compressor 10, without changing the concepts of the system and the
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the conmpressor 10, w thout changing the concepts of
the system and t henet hod of t;]e present invention. In

wo esora 18203 t he operation of the flow control sSyBCEBR2007/000095

refrigeration circuits, the closed circuit 20 is
filled with a cooling fluid, the hernetic conpressor
10 pronpotes a fluid flowinside the closed circuit 20,

tR&heH 3 Btk ?}e’s@:H{ fnvéRtidlgvi ng a circuit nomnal flow

rat e capacity. According to the teachings of the

present i hveteninsn,oft tee f bperatienparisiten fiewi contrdl -system in
whi ch has a, ngom nal expapsi on, capaci. - .J.)S positioned

et e o, i ap dre SASoEb St ot i Bl el 28 0allg” M, the
Tehpeahiplosse (7oA B SFIntIng it it 20, e
@lddeeit ciglit t20chadingle eireuit hbndnal flow rate eapatity.he fl ui d

expansi on devigce 17. Wth regard,to the features of )
the flui dASKPEING & ta@vte@@Fms pf tag qieaenk nyestigRedhe fluid

e a L Ngy e | capacitiy-1g iob N w
SpaiPn oRRe 1T S WA Has" b RehfitalVeRBaftich 8oty - is
Positithed dletwesn the @vdporaorpisandittee tondertdratieandadditionally
flow control valve 1 t o, have thi fluid dammed in the

D, ed | e
S VRSE 18 1Prakdednviih 31 oy Priiob vaive Has Widigkriggpasitioned
blefyedith SHieRA Ut tR8UtndehsbPa 1N2Hd R infetP@NHLRuid expansion
capacity, that 1Is, in this way the expansion val Ve IR
deviceder at e al ways under optimal conditions resulting

S T L 8 e 1.
Shoalaohd esignes ©f hand vendiinhl xR 8SPAISLgliddter than or

control thefluid flowin a suitable way to al ways
eqlal tai thetdhesasl oigadt romingl flovpratacapgcify 8ReThgredong, dowill be

that.. the fl ui [ I 17 ti : .
ERBH ot e R PRkl S S BB By i
tHe evederser anchrl Oy nelaisedaniérddsyrebehéd @ MEWiraRt amount
tenperature. In terns of the command of the flow

eaugl i theangaingh expangiag wapagdy clhat is | indbis waydhe expansion

SRS LB S ot BRSPS ! Wt
effitierly. expansi on capacity, the damm ng tine being

vari abl e according to the dermn&ﬁf the refrigeration
system ThBe 8Wt‘?°g'1tr°gf’altvﬁe1%my 49" @xainblee adHdsrting walve,

U di QHEB G hnother type of valve with a rapid response to control the
fluid flow in a suitable way to always maintain the closed circuit operating
properly and so that the fluid expansion valve 17 may continue operating
substantially at nominal expansion capacity of opening and closing
proportionally to the ambient temperature.

In terms of the command of the flow control valve 15, it should be
controlled to be pulsated intermittently to gradually release the fluid when it
has a quantity substantially equal to the nominal expansion capacity, the
damming time being variable according to the demand of the refrigeration
system.

The control of the system as a whole should be done through an

electronic control (not shown) present in the compressor or in the system.
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el ectronic control (not shown) present in the
conpressor or in the system The fl ow nodul ati on may be

wetdogaieds t hr ough the on/ of f Sontrol of the v aP@EBR2OZN00095

and close) in short tinme intervals or through the
variation of the flow between a m ni nrum val ue equal to
zero (totally closed valve) and a naxi num val ue

otal l'y open.val ve), W | Juf i i | .
The e GRRRIOH g elRclo bl W, S LAMYoIrAPE: valve
&5’&% ahd Q1658 dnsshdrhtinel interealsber A6kgh ke variafion sittae flow

th pul se variati ons between open osed from

Va or (il 0.to
petweemsa amiriwanp|value el o eesostaiallyhglosgga¥alve) and a

Rt | | d , -
S AN P o g o
Rnfbfr@é’,eé oPitloh @alkeomad 8ve poitiors: t erclosed so that it can be
} it oPeh

efrigeration circuits, which are objects of the
H08%enpen ovenisated wWithepulee Vatipfigns bepresalt apeppEsiased from 0

T R T ey T
?l{ﬂaﬁ ivgl\/i%‘é\b@gpt BO kel U sckbnab asirsh antli 1@ stbendeolasedpivarying

ow t he nom nal expansion capacity, and -
Whese timesquantity of flowis equal to or greater than

th i nal i i | sat.i f. : .

et rol v RIS BORaPE R o, rdte Edfitee] Syl h Hefrigeration

?zﬁEHﬁg, WARh SachsEcte dfotienplesexp amaintione dpmadoltowing rsteps are
|

s step, the flow control valve pulsating 15 is
doneseed: out internmittently. The teachings of the

present inventi I qgm i E@m t . i ;
system mﬁ.'ﬁﬂ%&@“‘?ﬁ@?u e omsstqiscBF Tr |I%§|gﬁt ig%%ﬂmn@nto the
%ﬁéﬁg_@iﬂsof ihecsehisriessory ef/stlegEH;a_ti ondsyst _egs, air | f

condi t’i oni ng systens_etc. in cribed ex es_0

the i nventiksering e tow contio tV@R’let igrﬁl%? r@H%nR‘e amount of
t‘?ﬁgd)%'6@5\&%he'nbrﬂiﬁalt&pgﬁ%ieﬂd,%rp%ﬁg,daﬁ&at the scope of

present  Tnvention enbraces other possible )
vari ati ons wHesi thg duamitityeof fiaw é8 gqusl totew gipalenéean the nominal

(@HePEF Ry AP S S GPMLYSTUTE 1 to release the fluid,
r Gl HRELAIGUAR nSs FeabHeR: a BfiAAK Sxfidnsiapapaditygirathis step, the
hermetic conpressor (10) fluidly connected to a cl osed
dlovccontrgl3@jve puisatingts earriediqut inteymitiepy si ng a \
condenser 'I(hel%gadhinab% of the present invention are applicable to any
refrigeration system, which may include domestic refrigeration systems,
industrial refrigeration systems, air conditioning systems etc.

Having described examples of the invention with reference to its
preferred embodiments, it is to be understood that the scope of the present
invention embraces other possible variations, being limited solely by the

appended claims, including the possible equivalents therein. -
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wo bardigspansi on device (17)

evaporator (12), and a fluid expansion device (17),

the closed circuit (20) bein% filled with a fluid, the
avi ng a nom nal PXPBR100/00095

capacity and bei ng positioned between the evaporator

(12) and the condenser ( 11), the hernetic conpressor

(10) pronmoting a fluid fIOM/inside the closed circuit

" (20), the closed circuit ( ving a circuit nom nal
hie
em

flow rate capacity, the sys ei ng characterized in
that it agdiAifel tontesimpysters i féfdgerationr olrcuitd, vile( circuit

15), the flow control valve (15 ei ng positione .
bempeieingaa hanmesic Qﬁm@ﬂ@és@bh@ﬁilé‘gl G&Fﬁé e aP%?d circuit
he fluid expansi on device (17), the fl ow control
e (15) being nodul ated for the fluid that wll

pass throygh EiBsed! ¢irduiex (20)sicomstsing e a( J&)ndeﬂsbﬁ (11 ), an
al ways substantially at nom nal expansion capacit

Avapsiaton 6)prddng fuid exerRsion dedeadi é)i hedcioged r%rtcu't (20)
thef, 1 d ex sion valve ( 17) has a nom nal

§‘J @é%i&‘#’y equal to or greater than the
CI rcw t neyd FRlid fé)@é(n%ﬂirﬁ degigac(1¥) having sysbetinal expansion
according to claim1 or 2, characterized in tha

m:apatltyt eahds obeingt porisionedi detweemnthed @WW%OL@%@@F’ the
é and rﬁLeased only when it has reached a quantity
é‘&ﬂ en3g (A% “noni nal expansi on capacity. 4. A system

accor di nge h%lrrﬁbﬂt Tonghrassot @O)Z@dmmmg‘latﬂmddlow inside the
expansi on valve (17) is a cap

e. 5, As
alnseccEirayit 200 Halosed rcai(2D) Dalinonadistit TR, W rate
control valve (15) is a pulsating valve. 6. A system
£2P8 ngng to claim5, characterized in that the flow
control vagheyeystéh) beingachmoaetadzed irathad. it7additiomally ecnprises a
control system.in refrigeration circuits, the circuit

dlompeardral yalverddbdet i ¢ conmpressor (10) fluidly
connect ed r'ié’ﬂamﬁé&ﬁﬁﬁ cy%wecgls? tfe?rQ% pobifiBned Beeflesh ALbtiet of

(20) conprising a condense , an evapor at or
(tA@ conderemat(1¢xahdagdniet oBthe fluid ggpansionideyiqeady)and a

fluid the flow control valve (15) being modulated for the fluid that will
pass through the fluid expansion device (17) to be always substantially at

nominal expansion capacity.
2. A system according to claim 1, characterized in that the fluid

expansion valve (17) has a nominal expansion capacity equal to or greater
than the circuit nominal flow rate capacity.

3. A system according to claim 1 or 2, characterized in that it is
modulated so that the fluid is dammed in the condenser (11) and released
only when it has reached a quantity equal to the nominal expansion capacity.

4. A system according to claim 3, characterized in that the
expansion valve (17) is a capillary tube.

5. A system according to claim 4, characterized in that the flow
control valve (15) is a pulsating valve.

6. A system according to claim 5, characterized in that the flow

control valve (15) is a solenoid valve.
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expansi on device (17); the condenser (1 1) being
connected fromthe outlet of the hernmetic conpressor

W@ 2@y/11829%eries with the expansi on val ve ( 17)PCTBREN07/000095
t he heat exchanger (18) and with the evaporator (12),
the suction line (25) being connected to the outlet of
the evaporator (12) which passes through the heat

exchanger 7 18)lolo rétéecdrﬂr‘oﬂ?tsygtfenﬁ fiﬁ r@ﬁ Qr??éﬂl&‘l CREREE Stﬁercwcwt

(10). the fluid expansion dévice aving a norin

OOpARTiSIng acheracetioy camgrassond1 @bﬂwdiybnemetreted\ﬂera t:lmsed circuit

gé orator (12) and the condenser ( 11) , the hernetic
ﬂ‘gressor (10) promoting a fluid flow inside the

cl osed cCi i EIO(S%Q) cifcOR ?QW%rﬁefiQP% aéi@c%rga%'gfg&ﬁ ), an

circuit nomnal flow rate capacit

avaparater i( $2) ameateemharmrtmal)alal guctiorpriinge 62%) Bhdva fluid
contral valyve 6&3‘) positi oned between an outlet of the
GRERHER ARV d before an inlet of the fluid

expansi Ontlﬁ’év cﬁﬁie%@ ‘W bé]n%héénﬁé?ﬁ‘eé'ﬁbﬂ ?Pfé’a&i'e‘i’nof the

device ( 17) has a no ansi on capacity equa
drergetatcompraasort hlé))ohm@scwrtkt dhé expainsimn Valow (M), ewith the

TeRE Srattericerknal At Wil YE Ao LS e hutamifem @) being
CéRhedtd tb QIH@ e88t (‘N‘ﬁ% dvapddstof ?’P‘.Zf)r\ﬁﬁ’lcﬁﬁ)sa?‘sggg '?lt:rough the heat

substantially equal to the nom nal” expa
gxchangest(#8) tactberidieh gf the heraieticiooroprasaot élrﬂ)z ed in

that th trol | 15 _
i n? erm te t &}ﬁ %‘C g ){5)[%88%)31' \f/jg\”&g ngs)ehgwé‘gf pupgmmal expansion
26p4EY alRr whgt pobitishby Beaer! ahkhevapBatal (12) and the

expansi on capacity, the damm ng tine being variab
geBdenaaid11b the demand of the refrigeration system

9. A t t

that the SRpacneRt sartRefadh oY mOBRIRE ST Bgw insice the
Blosgd tatcuiq20),dihedcibsed Ichrcoit &20)chavm?t@ lciré@itl nomihBRfiow rate
the f|l ow control valve ( 15) is a solenoid valve. 11.

Aag%ﬁyem according to claim8, charact eri zed in that

ot poor Ty BBl ShacRkea g el b PIRLIGRAH Spmpppes
fiowveardrod nvalvey ( 8)ep¢sibongnt bptwaedroaal dutlet of the condenser (11)
and before an inlet of the fluid expansion device (17) and in that the fluid
expansion device (17) has a nominal expansion capacity equal to or greater
than the closed circuit nominal flow rate capacity (20), the flow control valve
(15) being pulsated so that the fluid is dammed in the condenser (20) and
released when it has reached an amount substantially equal to the nominal
expansion capacity.

8. A system according to claim 7, characterized in that the flow
control valve (15) is pulsated intermittently to gradually release the fluid
accumulated substantially equal to the nominal expansion capacity, the
damming time being variable according to the demand of the refrigeration
system.

9. A system according to claim 8, characterized in that the

expansion valve (17) is a capillary tube.
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12. A nmethod for controlling the refrigeration system
the system conprising a herngtic conpressor (10)

wo baordisz9xonnected to a cl osed 'ci rcui t (20), tPET/BRI®Z/00095

circuit (20) conprising a condenser (1 1), an
evaporator (12) and a fluid expansion device ( 17);
the fluid expansion device ( 17) having a nom na

expansi on ﬂﬂma)gyétémaaébd@ainggtopcgéinﬁ BORRERALNASD i B the flow

evaporator (12) and the condenser (11),
cnmbioégalae(é&))i)s psaanoidngie.fl uid flow i nside the
cl osed cirgui 2 the cl.osed circuit (20) having a
circuit ncﬁ'ﬁ]} | gﬁ%’\lﬁ P&ERr atg9i Fiﬁ,'mt Se. tharaeleriged nip that it
r , . .

SRR A ot rkC Sl SOTREAREY BopAEPBE IR comproscor
qo0)psystem gndlagnteni dhd@bwramnttod vaivedt 5ppraguetidhaliyd

conpri sing the steps

g‘z( I:Oafl ’ :ﬁgg J%gvlp‘i &%té#?q’*! C%\%?Wﬂfnbgt%gl@f rigrrafion sy stean.| tihepsystem
S5 o RO 10/ BBTBEASE0A b 5 iosea creu

¢R0sed, while the anount of fluid is bel ow the noninal

expansi on capacity, and, - en the quantity of flowis
equal or H?%a?@?‘e%hé’ﬁc%"ﬁe(%mmpr Bangi oPndgpaer t (11), an

Wbﬁéﬁdt%1it2:?%nﬁ|é’ﬁhi8%&Péﬁéioﬁ%’e‘(/?ce( 17 ) to release the

fluid, the quantity has reac an amount bel ow

t he noni nite diuichresipansivapdevice. (13. hAvimgt hodoatitalr dkpansion
to claim11l, characterized, ip that,k the step of

sap8all A St oRpeBRNSG| boRIGRN (1he) S@PBRPT e23uand the
icBheemadrt(eny,l y. 14. A refrigeration system

characterized in that it conprises a flow control

syst em i ntheehergetiacoopressarui1od premidingna dluic flokainside the
%lc;ts%dlc;llrcuit (20), the closed circuit (20) having a circuit nominal flow rate
capacity,

the method being characterized in that it comprises a flow control
valve (15) positioned between the outlet of the condenser (11) and before the
inlet of the fluid expansion device (17), the method comprising the steps of:

- modulating the flow valve (15) proportionally according to the
capacity of the compressor (10)/system,

- keeping the flow control valve (15) closed, while the amount of
fluid is below the nominal expansion capacity, and

- when the quantity of flow is equal or greater than the nominal
expansion capacity, pulsating the flow control vaive (15) to release the fluid,
until the quantity has reached an amount below the nominal expansion
capacity.

13. A method according to claim 11, characterized in that the
step of pulsating the flow control valve (15) is carried out intermittently.

14. A refrigeration system characterized in that it comprises a

flow control system in refrigeration circuits as defined in claims 1 to 11.



