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ClRCU TS, METHOD FOR CONTROLLI NG A REFRI GERATI ON SYSTEM AND A

REFRI GERATI ON SYSTEM'. The present invention relates to a flowrate
control systemin 5 refrigeration circuits, to a nethod for
controlling a refrigeration systemand to a refrigeration system
proper, which may include, for exanplq, froma domestic refrigerator
to an air conditioning system In particular, the present invention
is directed to a solution-for the loss of efficiency in the capillary
tube (or in the expansion valve in larger refrigeration systens),
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Depending on the complexity of the refrigeration system and on the
20  type of application, the temperature limits to be kept are more or less restricted.
. This'happens because when the refrigeration system Is designed it is optimized
in arder to obiain the lowest power consumption possible. As an example, the
expansion system may be optimized to the temperature in which the power .
_ consumption will be n_leasured, for example, 25%C; however, as in the case of
25 the expansion system (capillary tybe) the temperature above or below 25°C is
fixed, the system will not operate properly. In addition, the more optimized the
capiliary tube i's, the narrower iis application field '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 frorfn 18 to
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5closed: circuit through which a cooling fluid circulates, this
conpressor having the function.of promoting the flow of cooling gas
inside this. refrigeration system being capable of causing a
pressure di fference between the points where the evaporation and the
condensati on of the cooling gas occur, enabling-the heat transfer
process to occur and the creation of 2 | ow tenperature. To cause a 10
pressure difference in the refrigeration circuit, a device called
capillary tube or expansion valve is used, depending on the size of

the system,(foOr St yst cap. used an in
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expansi on val,ve which can be controll 'ed by a m croprocessor. In spite.

of foreseé‘lsﬁa)the use of -a 30 control valve to nodul ate the  anount

of fluid iDedchibtich fQHe Priok Ati S not anticipated that the valve will be
controlied in such a way as tOtBEtI m.ze the operation of an expansion

val ve 1(‘:‘or a capi I'l By 1% Y8y ath 1R fanillant dvbe iesiged 1 mafised sagpeityimal
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compressors, this problem worsens, since the caplllary tube is snzed to the
20_ maximumn capacity of the compressor and, when it operates at low capacﬂy the
capillary tube has a flow rate higher than what is pumped by the compressor,
causing the efficiency of the system to fall. This loss may vary from between 5 to
15%, depending on the system and the ambient temperature.

In ,orqer to avold this problem, some solutions describe the use of

26 valves to control the fiuid flow inside the refrigeration circuit. One of these -
solutions Is disclosed in patent US 6,047,586, describing the use of a control
valve which is rapidly medulated to control the flow of the cooling fluid in the
refrigeration circuit. In addition, this system uses an electronic expansion valve
. Which can be controlled by a microprocessor. In spite of foreseeing the use of a
30  control valve to modulate the amount of fuid in the circuit, it is not anticipated
that the valve will be controlled in such a way as o optimize the operation of an
expansion vaive (or a capillary tube) so that it can operate always in optimai
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5 the contvol valve will be positioned before the inlet of the
expansion valve so as to optimze its operation.. A
further prior-art reference is patent application US2004/0187504

whi ch describes the use of a valve before the inlet of the expansion
val ve, the nodul ation of this system being synchronized with the
turning on and off the 10conpressor wBthout anticipating. that the
val ve before the inlet of the capillary tube shall be nodulated to
control the fluid flow during the systdm operation. Brief Description
and Objects af.the | nvention . . The 'objective's of the
present i (fPBAEPBY: are to optinize the operation of the capillary tube
(or the expansion xabte) prigr acdieigrencd liowatantdazumeat WEODO/0ZE83.0hder

for it to work,in al. apacities so,that the.refrigeration_systemis
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_ 'In order to overcome the prior-art problems, that is, the use of an
expansion'vallve (capillary tube) or a generically designated expansion device
often in non-optimal condiiions,' the present invention discloses that the fluid

20 circuiating inside the' valve should always dper_ate under optimal conditions, and
the fluid flow should be controlled only io be released to pass through (the,
expansion vafvej the expansion . device when it has reached 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

25 . temperature and thermal load, as well as in differént refrigeration capacities
imposed by the variable speedl COMpPressors. '

_ Thus, in general lines, the proposed soiutic;n is o maintain the
capiliary tube origiﬁaily designed for the system’s maximum capacity {maximum
flow rate) that is, at a nominal expansion capacity, or even superior, and add a

80 valve (solenoid or another pulsating valve) between the outlet of the condenser
and the inlet of the capiltary tube. This valve may be electronically controlled by
the corﬁpressor or by the system itself, for instance, being commanded by the‘
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4 electronic systemof the conpressor in the case of variable
capacity conpressors (VCCs) or by another electronic systemthat may
be the thernostat of ‘the refrigeration systemor the el.ectronic
starting systemof a conventional fixed capacity conpressor.. 5This
control .will determ ne the nodul ation of the valve according to the
capacity of the conpressor, the |oad ignside the system and the

anmbi ent tenperature according to the need. Therefore,. the control of
the cooling agent flow will be carried out through f he val ve whi ch
will operate, at the.evaporation and condensatlon pressures, but the
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objectlves of the present i1nvention’is throu te control
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control th&ereoHpg agent only occurs in the capillary tube avoiding problems in lowering

the temperature of the valve body with the consequent ice formation over it. lce

formation occurs .when it is an expansion valve directly applied on the

20" evaporator, if it is inside the refrigeration system, the valve will transfer heat to

the system since the high pressure side is hotter; however, if it is outside, the

low pressure side is cold and will cause icé formation. [n both cases, this aifects

the efficiency of the system, With thé flow control valve, the same is applied

between the outlet of the condenser and the inlet of the capillary tube, and this

25 ~ phenomenon does not oceur. , _

One of the ways to achieve the objectives of the present invention is

through a flow rate control system in refrigeration circuits éomprising a hermetic

varlable capacity compressor fluldly connected to a closed circuit. The hermetic

variable capaéity compressor having electronic system to control t'he motor

30 compressor. The closed circuit comprising a condenser, an evaporator, a flow

rate control vaive and a fluid expansion device, the closed circuit being filled with

a fluid, the flow rate control valve being positioned between an outlet of the
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30 conpressor. The closed circuit conprising a condenser, an
evaporator, a flow rate control valve and a fluid expansion device,
the closed circuit being filled with a fluid, the flow rate control
val ve bei ng positioned between an outlet of the condenser and an
inlet of the fluid expansion device, the fluid expansion device .
havi ng a nom nal expansion capacity de-being posi ti oned.between the
evaporator and the condenser. The hernetic variable capacity
conpressor pronotes a variable 'fluid flow inside the closed circuit.
In addition, the system5' conprises the electronic systemof the .
hermeti c vandepebeasdpadnibyof.the lipidespansivhidetice, she duitli gpansion devioat r ol

the flow rate contro al ve, .to al ways ' in [ [
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_ capacity, the system additionally comprising a flow rate controi valve between
the outlet of the condenser and before the inlet of a fluid expansion device and

~ the fact the fluid expansion device has a nominal expansion capacity greater
than or equal to the closed circuit nominal flow rate capacity, the flow rate

25 control valvé being pulsated so that the fluid is dammed in the condenser and '
released when it has reached an amount substantially equal to the nominal
expansion capagity; 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 greaier than the needed one for the operating condition

30 - of the refrigeration system.

Still according to the present Invention, a method of controlling a
refrigeration system is provided, the system comprising a hermetic variable
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Still according tosthe present invention, a nmethod of controlling a
refrigeration systemis provided, the systemconprising a hernetic
vari abl e 6 capacity conpressor fluidly connected to a cl osed )
circuit,- the closed circuit conprising a condenser, an evapor at or
and a fluid expansion device; the fluid expansion device having a
nom nal expansion capacity and bei nggpositioned between the
evaporator and the condenser, the hernetlc conpressor pronoting 5 a
fluid flow inside the closed circuit; a flow rate -control valve being
posi tioned between the outlet of the.condenser and before the |@Iet
of the fl¢tighchy pangiressodditidie coanrttachdo mecksed &Hﬁ'ﬂifl‘é’ﬁ ngosask e
accurmul atin the flui t ke ikfnt r ol
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: Brief Description of the Drawing _ ‘ .
The present invention will be described in more details based on an
15 ' example of an embodiment represented In Figure 1, which represents a
schematic diagram of a closed circuit, illustrating a compressor, a condenser, an
evaporator and a fluid expansion device, a heat exchanger, the closed circa_:it

-béing filled with a fluid.
Detaited Descrmtlon of the quure
20 ' Figure 1 depicts a closed circuit 20 comprising a condenser 11, an
evaporator 12,.a heat exchanger 18, a suction line 25 and a fiuid expansion
device 17, which may be a capillary tube or an expansion valve, as previously -
~ described. '

In the configuration illistrated in the figure, the condenser 11 is

25 connected from the outlet of the hermetic variable capacity compressor 10 in
series with the expansion valve 17, with the heat exchanger 18 and with the
evaporator ‘12, the suction fine 25 being connected to the outlet of the
evapé)rator 12 and passing through the heat exchanger 18 fo the inlet of the
hermetic variable capacity compressor 10.

. 30 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 hermetic
variable capacity compressor 10, without changing the concepis of the system
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25 connected fromthe woutlet of the hernmetic variable capacity
conpressor 10 in series wth the expansion valve 17, with the heat
exchanger 18 and with the evaporator 12, the suctlon line 25 being
connected to the outlet of the evaporator 12.and passing through the
heat exchanger 18 to the inlet of the hermetic variable capacity
conpressor 10. 30l n another enbodi ngnt: (not shown), the use-bf the
heat exchanger 18 is discarded and the outlet of the evaporator 12 is
connected to the hérnetic variable capaC|ty conpressor 10, without
changi ng the concepts of the system 7 and-the method of the present
inyentiOQthhenmﬂmdofmapnamMHW¢DWHb operation of the flow control

systemin refrigerallon Gaebkimioh B ued A6 dofirbiyston?h tefrigdrblion]
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expansg onglgssd ciecuit 20 hatvingla tlec&utaionmml Haw f@’@p@ﬁﬁ@@n capacity - is

oS L1 oned betieen { eV 3RSt Machifod! SFOOAENAGNIRA, AR fluid

additionally the oVl ow rate control vaI ve
15, whi cheksarafmi déviveetl? bethigtehaga rmmmdtexmenaw:n caRaciy moiéhesfiongd ang

let of the fluid t

o PLet Byl L iR R E YRR 11, ptongl i dspsamrd to
desi Igned ﬁbvtdbi'dtwﬁﬁaeﬂﬁwrrate?dombmim 6, whighis pagitioned Ibéme@fn ?mhawle;sr
eua to t cl osed ci,rcuit n erefore,

q 059 e'?ﬁ’f&dﬂz?tng @H@g}%bveﬁgp\gxé ?q | va“\?le so t hat
the fI w dis damm.uhtm megdrd 1h3he deatareseof the Meetna@embr:iéwg@dl'fmﬁ@ﬁ it
h hed fl t
eanact . St ecdeqfiiel! SR At g Wi Subolfictd Bty R B¥aR Hhan or
alhvvalyis un@qﬁalqpttmé‘ralolsew ntlzlmll‘n roTsinafiom tatmgamaclmm thenefere; Ftd$ egegjble
The owrat trol .val v

age Jis ggworfa tﬂ:ixapg 18 % tﬁé fﬂé' fﬁn? 3 HHhﬁ?éd Ad%the

val ve, ype o
res I00'1§e Tc@n@émief ah ana(brﬂmeeiédseddmﬁdmma& r@czbatitaaﬂﬂvé rata;armqsmépwa@s

panc) on % s b5 Fh P RSB, RS R pch el b
expansi on opaRas akyaysundpedptingl anddltttbm'ealqjtmg)mpéxlwmﬁ%% i¢igneYe t he
anbi ent tenperat ur.ﬁ_‘e flow rate control valve 15 may be, for example, a pulsating
valve, a sclenoid valve or another type of valve with a rapid response to contro
20 the fluid flow in a suitable way to always maintain the closed circuit operating
| properly and so that the fluid éxpansion 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 rate control valve 15, it should
25  be controlied to be pulsated intermittently to gradually release the fiuid when it
has a quantity substantially equal to the nominal expansion capacity, the
damming fime being variable according to the demand of the refrigeration
system.
_ The control of the system as a whole should be done through an
90 electronic control (not shown) present in the compressor or the system. The flow
modulation may be effected through the on/off conirol of the valve (open and

close) in short time intervals or through the variation of the flow between a
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In ternms of the command af the flow rate control valve 15, it should
25 be controlled to be pulsated intermttently to gradually release
the fluid when it has a quantity substantially equal to the nom nal
expansi on capacity, the damming tine being variable according to the
demand of the refrigeration system . .The control of the systemas a
whol e shoul d be done through an 30- g ectronic control (not shown)
present in the conpressor or the system The fl ow nodul ati on nay be
effected through the on/off control of the valve (open and close) in
short tinme intervals or through the 'variation of the flow betwen a
mi ni mum vialnieuensilie bqualde eerpt(tatally lossdosd) GRE e MMV Al fﬂ%\%ﬁy

val ve (1 otal ! voBei KR iibhedidl e 1 Bt B RIConBPoalud o her

vvords Ben or C osed that it
can be 108 pystionst oper nawlesbdmaunapmbe@bedﬂ étqnﬁwrm@ﬁn@éhw'abewse)r

cl osed from % AEHLCKE o SR, 16 Benicve
capacity ¥an oeglp]g?\ge%\(ﬁﬁerfﬁre végrgo%%d §ta 10 seconds apen and
10 sec®ndso%l afthd capasiyiofg ¢dremesmrn§@ valve could e kepl 10 srqpeds ogen
operate the,flow ra refrigeration circuits, which
are obj ec?ad 84) Sﬁﬁ@%rcéésée@; L?&'@Xﬁl&%{\%m e fol lowing steps are .
foreseen: 10- noduhatridey i hepefdtevine alew atet cantrof Aypiem dn refrigeration - -
proportlonall d|n toth r ¥sigm
Rpon oS, R 48 el BT GENFE Wechly SETRIGARRL ey siaT
fI uid is feebsoer:he nom naI expansi on capacity, and ,
when the quantity of fIOW| e I8 :Flﬁ'?t’ W 15’
expan%gon capaci ty,M ‘I"%Hq ﬁ'& mr?t%gv?/ﬂgr%%%%on c%n'%ﬁy %g&ﬂtrgfﬁb
rel ease tftﬁthbldapdcltyjﬂ‘tthé cbhereasorsysters reached a nomi nal expansi on

capacity. In this : ep Ding \Ee ol Htd Bh%dT OBME A5 HALHE wWhlS TR ér‘?ﬁuﬂlsof’ S

carried out interm
fluid is below the nominal expanswn capacity, and

~ when the quantlty of flow is equal to or greater than the nominal
15 e'xp‘ansionw capacity, pulsating the flow rate control valve 15 to release the fluid,
" until the amount has reached a nominal expansion capacity. In this step, the flow
" rate control valve pulsating 15 is carried out intermittently.
The teachings of the present invention are applicable to any
| refrigeration system, which may include domestic refrigeration systems,
20 .industrial fefrigeration systems, air conditioning systems etc,
Having described examples of the jnvention 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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The teachings of the present. invention are applicable to any
refrigeratiron system which may include donestic refrigeration
systens, 20 . industrial refrigeration systens, air conditioning
systens etc. Havi ng. descri bed exanpl es of the invention
with reference to its preferred enbodiments, it is to be understood
that the scope of the present inventidh enbraces other possible
variations, being limted solely by the appended clains, including
the . possible equivalents therein. 9 CLAIM 1.Aflowrate
control systemin refrigeration circuits, the circuit conprising a
hernetic variable capacity conpress@L.AIMS) fluidly connected to a

| d ci it (20), t | L.abl g | :
(10) “havi ng- el ectr oni A Eudar S5l pyBpmTR rEifierahon ool Horarat
the cl osed compuising(22Rmuaicivariablegapaciymensessof (10) fluigly connegiesrtat or

(12), a flow rate, contr val ve. (15) and a fluid expansion .device
(17). the clao%%?dc‘?'?’é‘ﬁi(?é)(zo) being filled with a fluid, 10the

f1 ow, contsrol val ve (fie)hdmmetig vanetild capesily sempeassonti 0 haviag elgictiohis
condenser, (LLeanth Sl ool pybligg it & cipanst on device (A1),

. : pansi on capacity
and bei ng positi onedtrieetolsxed tdreuiév@;prammprisﬁdi)aanmdamecﬁd.hnwr_
(L) oot Te o enERA 4 BB RO Bl Ve D FEREh S b REOER d e’
ci rcui t (20)(1ipvididosed tirati(20yissmgiledivitva flddle capacity, -
oot ot St soror e S0 PSR bEGARR AT o Bt 1
i's the condenser (11} and an inlet of the fluid expansion device (17},

the fluid expansion device (17) having a nominal -.expansion

capacity and being positioned between the evaporator (12) and the
condenser (11), _ '
15 - the hermetic \}arial_alle capacity compressor (10) promofing a
variable fluid flow inside the closed circuit (20), the closed circuit (20) having
a circuit nominal flow rate capacity,. o _
the flow rate ‘control system being characterized in that the
electronic system of"the hermetic variable capacity compressor (10) is
20 configured to control the flow rate control valve (15), to aiways maintain the
fluid passing through the fluid expansion device (17) at the same leve! as the
nominal expansion capacity of the fluid expansion device (17).
2. A system according to claim 1, characterized in that the fluic!
expansion' valve (17) has a nominal expansion capacity equal fo or greater
25  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 nomingl expansion capacity.
' 4. A system according to claim 3, characterized in that the
30 expansion valve (17) is a capillary tube. .
5. A system according to claim 4, characterized in that the flow
‘rate control valve (15) _is a pulsating vaive.
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20 configured to control the flow rate control valve (15), to al ways
mai ntain the fluid passing through the flui'd expansi on device (17) at
the sane | evel as the nom nal expansion capacity of the fluid

expansi on device (17). 2. A systemaccording to claim
1, characterizéd in that the fluid expansion valve (17) has a nom nal
expansi on capacity equal to or greater 195 than the circuit noninal
flow rate capacity. 3. A systemaccording to claiml or 2, -
characterized in that it is nmodulated so that .the fluid is damred in
the condenser (11) and rel eased only when it has reached a -quantity
equal to the nom nal @xPadsteahaeaasded tg claim 5, characterized in that thesfiawem

‘according tQat@'c%hﬁbl?\lal\@‘é‘ﬁfs?%teﬁédtéﬁdi'dg&vé‘.hat the 30 expansion valyve
(17) is a capillary tube . A systemaccording to claim

4, characterized in thab flowerate santrel systespift rebigevationecitculiy, the circuit
Bl aoe ! e . e
pul sating valgégprisikg a hermetic varialfle cﬁpédi’hl?trcgﬁk\f;%%% P'I'{)T?Snﬂjﬁr é‘dn?nbgqeé to.

characterized in that the flow rate co I's"a solenoid’
val ve' . & aclosed cireyit (20)f| ow rate control systemin refrigeration

circuits, the circuitingOFRskd Bfcidk gbmggﬂ%ﬁ{gi acplcfbnégg%q.l t(%lpé'a"

conpressor “op fluidly connected to aclo CI'r cui

cl osed ci rcuieVaRIBr cdipr Asheay exchongrsnds), a 1suctiomrinevi@pramdOn Q)
a-heat exchapgginsickBdevide fy§tion | ine (25) and a fluid expansion
device (17); the-.condenser (11) bei ng connected fromthe outlet of
the 10. hernetic. vdPeagAnsiessdraéltlybeivgpeannected(fran the sotietesf ihe h

evapor AL Or ??ggf“é‘ﬁéé’fﬁé? Aoy BnBRSoe K sk ln 1A' bl
of the evapoV@vedl{hMithwihechegs xehanaei(dBlyand mith Hbateveparhtondé?), (ths)

to the inlet i : ' ; ' . .15t h
Ul 0 expanst anonane @ETBbinG HPhogR o iAP Bhtcer RS BIARARr (i | ©
bei ng posi t | BAEESHBIONSEhe leabexghenaeroll 8] tothednlet ohtbedenbeticeariaild ) .

the herneti ccy@éd@%g,pq;@gg@phto\i conpressor (10) pronoting a fluid
15 ) " the fluid expansion device (17) having a nominal expansiém
capacity and ‘being positioned ' between the evaporator (12). and the
condenser (11), .
the hermetlc variable capacity compressor (10) promoting a fluid
flow inside the closed circuilt (20), the closed circuit (20) having a circuit
20  nominal flow fate capacity,
the system being characterized in the it additionally comprises a.
flow rate _contrél valve (f 5) positioned between an outlet of the condenser
{11) and before an inlet of the fluid expansion device (17) and in that the fluid
expansion device (17) has a nhominal expansion capacity equal to or greater
‘ 25 than the 'clo_séd circuit nominal flow rate capacity (2), the flow rate 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
. 30 rate coniro! 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 -
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flow inside the closed circuit (2Q), the closed circuit '(20) having
a circuit po nomnal flow rate capacity, t he system bei ng
characterized in the it additionally conprises a. flowrate contro
val ve (15) positioned between an outlet of the condenser (11) and
before an inlet of the fluid expansion gEVICE (17) and in that the
flui d expansi on device (17) has a nonaﬁ expansi on capacity equal to
or greater 25 than the 'cl.osed circuit nomnal flow rate capacity
(2), the flowrate control valve (15) being pulsated so that the
fluid is danmed in the condenser (20) and rel eathed when it has
reached an af¥lf¥- substantially equal to the nomi nal éxpansion

capacity. 8. A systerm, aAcwﬁb:ﬁgaécerdmgawdalmcBarcﬁsﬁa%felnisai Ihnthhmﬁethe

flow 30 rate control valve ( i s pul sat edlntermttetl
gradual |y rePXRR©Iqhalye GI?()I[S&%M% Upg. substantial ly equal to t he

nom nal expansi on capggi &Y I ng
to the degand of the reﬁ?ygsé%rg'?lcon S;igdalirﬁ% eRafitetiZéd gmﬁt v?'

accor di ng>t o "UP &Y vaiuedd Bkie@rsolangid ¥altehat the expansion val ve (17)
is acapitlary tube. 11, A system ddordfh¥St C%h?}f@gar{z% e

characterized in that the flow rate contro a so en0|d
val ve. comprisegy anaelggiienien ceatiel ta mpniter dfﬂ%ucﬂp&;ltychhrﬂ?s&:tf‘@rmew in

that it conpyigdfe %apé‘énﬁcédrﬁgs}bﬁscﬁ%oéﬁéé)sg%}ﬁ (BT'BFEJ“% R ARG %&rhtr?:  he

‘the hernetic varlale capacity c9 )/ssemand con
flow rate coM@V®(18)@reroriamdlly.nr oportional Iy, 1012. A nethod for

control I i@g the refr ,.ﬂep\%b%dgmsémmh@g.@ﬁ?{,}ﬁ%&?{%}%{érﬁ'tﬂg 5?%"3"‘

hermetic variabl e capacity conpressor nect e

cl osed ci r cuf¢mprging a hermetic Var'ﬂbiﬁécﬁﬂaééleﬂofﬁpmmft(WP@ldl!mopmecsed\g) a
condenser (1dklosed chv@p@oft or (12) and a fluid expansion device (17);
15t he fluid expansi on device (17) having a nom nal expansion_capacity
and bei ng posi ti oned it ¢leead (iUl @5Or aoopriging) aacdnddnsec ofidensar

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

18 the fluid expansion device (17) having a nommal expansion
capacity and being positioned between the evaporator {(12) and the:
condenser (11), '

‘the - hermetic variable capaclty compressor (10) promoting a
varlable fluid flow inside the closed circuit (20), the closed circuit (20) having

20  acircuit nominal flow rate capagity,

the method being characterized in that it comprises .a flow rate
control valve (15) positioned between the outiet of the condensér (115 and
-before the mlet of the fluld éxpansion device (17), the method compnsmg the

steps of:

25° - mo'duléting the flow rate control valve (15) proportionally
according to the capacity of the hermetic variable capaclty compressor (10)/
system,

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

30 - when the -quantity of flow is equal or greater than the nominal
expansion capacity, pulsating the flow rate control valve (15) to release the
fluid, until the guantity has reached an amount below the nominal expansion _
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the hernetic variable capacity conpressor (10) pronoting a variable
fluid flow inside the closed circuit (20), the closed circuit (20)
having 20 a circuit nomnal flow rate capacity, t he Met hod
bei ng characterized in that it conprises .a flow rate control valve
(15) positioned between the outlet of the condenser (11) and before
the inlet of the fluid expansion devi cé (17), the nmethod conprising
the steps of: 25 '- nodulating the flowrate control valve (15).
proportionally according to the capaC|ty of- the hernetic variable
capacity conpressor (10)1 system

- keeping thé2 PRYW rat e control val ve (15) closed whi | e t he arnount

of fluidis below thammmmho@é@@érahgnomﬁpnﬂycha&a&e%d WAL the
quantity of flow r{gﬂéﬂual reater he nom nal ansi on

capacity, pufF&R? BY fquW"?@tt%c%?ﬂ valve (19) iscqriigy oulgnieaniiasdy. t he

fluid, until t he quant4, ty réfﬁ%er’éaﬁé\? Q?ﬁeﬁncﬁ’dmé@ﬁzébeinofﬁa"t }'lecd"rﬁﬁﬂéégl
expansi on % nmet hod accord to claim1

aC|t
char act erPze gypﬁ:@ &y repsiogration Icg%i-i'ﬁsr?é q o jrpglaims btocUnt r ol
val ve (15) is carrl ed out intermttently. 14. A refrigeration system
characterized in that it conprises a 5 flow control systemin
refrigeration circuits.as defined in clains 1 to 11.

AMENDED SHEET



