1 Speci fication of Patent of Invention for "METHODS FOR
CONTROLLI NG A COVWPRESSOR W TH DOUBLE SUCTI ON FOR REFRI GERATI ON
SYSTEMS'. The present application clains priority of Brazilian patent
applica- 5tion No. PI1005090-6, its content being hereby incorporated
by reference. The present invention refers to a system
and nethods for controlling a double suction conpressor for
application in refrigeration systens, capable

di fferent demands oPPesticatien _cﬁ%ﬁ'&SIOBHH’ePE'HﬁgPéF‘&ﬁ%@an]gp%fON"
means of ! GEO OGS AT cOMPRESSOR| WIPHSDBUBLE SBCHTON PUR RERRIGLO

tions of the elrements Tromthe contr | oop (tenperature sensors,
actuat ors, ERATION ISMSTEMSS,. ). Thus, the present invention offers

di fferent nethods which are suitable for each s efcéfi . confi gurat,j on.
BACKGROUND OF THE | NbeNpreesit arplicatian claimsrigahy of Biagiianfatent applica-

nonencl at ug. [ ' e; : ided
el ow for - OREEr1olsh00 80 s BathehPbagHiEIRHY incodr@iia Bf fergighes
[ Hz] : Swi t chi ng freqUescyresént imventiot irefers itnes systeat and, methedtriequwency

wth which the flow of the refrigerant gas i s sw t,che&. bet ween t he
two suct i ofrollingea dawlle surtian,eRMBIassOp &dBeRcaian (N SoF GEFAURLY SYIEHS.
circuits. P St e i | f It O | |
period of tcgﬁéi’%]o?fﬁ}q%&m ?%h@ﬁ%@ﬁc én éo'iﬂuﬁbot ést’u%‘;ﬁ%;igﬁe i’arrlﬁej}s}éfn stature
conpl et ed. cbntrer by nedarffDSF techniques of comfiBsity ¥gve and atiffereny coptigera-
that is, when there are two sucé;i on Iin«?s, ere the fl ow of tEue
ref ri g antioga®fithe AlRReptseraBcHRFINtIR: %ﬁgem-%? ¢ RENSQE: ARLHAIPISst
| ine, ther ] e b Ch T f Iy
and the perPiolp®eft e S BRotcrtinfaREHCIRAS iR indiss ifie
ex- 25 i stareguitable feméacthsperifiecodurétiarne suction |ines, being
possible tq var It 1N eve lod. To identify the duty cycle

t
of each sud& a!-i'-w' hed as the duty cycle of the

first suction_line @C#y niédgﬁ.ggghé R0 GhehBBucel Yt Al Be Lbgd
second line. The sumo 0S an 5 nust be equal to one, therefore
DDs/() r e'g % {) S ﬂgxému/ghe?gbgb tef(c)t arel presideibetow M%begﬁoundegstamdm OB?(eaﬁxt.
209 , , %, , 9 etc. - Ratation t
internal notor of the Z'déﬁwﬂefMesifEﬁﬂU@aﬁw%é%ﬁ%ﬁ?n g%‘ﬁs'ﬁgaﬁ%ﬁ it%?fe'
val ue or zef @nEoLyifhARNiERthE Adly &l thE FefrRiRpsiiigasCi8 Bwitched between the two

suction lines and, consequently, between the two refrigeration circuits.

Pps [s]:Switching period of the suction lines, that is, period of time
20  in a switching cycle of both suction lines is completed. Inverse of Fps.

Dps [%]:Suction duty cycle, that is, when there are two suction
lines, where the flow of the refrigerant gas through the second line comple-
ments that of the first line, there will be a duty between the conduction time of
each line and the period Pps. It is a duty cycle once it refers to the times ex-

25  isting in a switching period of the suction lines, being possible to vary it in
every new period. To identify the duty cycle of each suction line, D1ps is es-
tablished as the duty cycle of the first suction line and D2ps is established as
the duty cycle of the second line. The sum of D1ps and D2ps must be equal
to one, therefore Dps refers to the set of values (D1ps, D2ps), for instance,

30 (80, 20%), (20, 80%), (50, 50%), etc.

RPMps:Rotation of the internal motor of the double suction com-

pressor. It can be a fixed value or zero for conventional fixed capacity com-

ws!DOCSICAF P182044-PCT/RELATORIONM3G71147v1



ws/ DOCS/ CAF P182044- PCT/ RELATOR10/ 13671147v1l 2 pressors (or
conpressor ON-OFF) or any value within a range of operation, for

vari abl e capacity conpressors. In a douple suction conpressor, the
val ue of RPM can be defined for each suction |ine, as RPMEvi and
RPMEV2. The refrigeration capacity of a conpressor is proportional to
the rotation of the 5 internal notor of the conpressor or
proportional to the other form of Eunping the refrigeration gas, for

i nst ance, weﬁgjqﬁs(oﬁpompﬁ@%ﬁorég[\lcg 5} &r any value within” a range of operation,
CAPconp: Refe} ggfidlib QapSRRRrEL Béégcslo??.Clﬂrg)%ﬁﬁl%rsucwaﬁ.rc?r'rﬁhr%%%or,cﬁ‘@%lh&

val ue can be a single one or c for each sucti

( CAPOOh4pl ¢frRIPNARSY e2defirktil ity ¢ddhnuctRoulihe a3 &FMAcanhREMEL. The
not or | oad; }hat i.s varia- ble or fixed speed nptor., The load will be
speci fic fJFTESERIYhEABACIHNHET AEOROREASSER I3 iPReROTiIPNBSto e Totgtign of ke

| oad prgce | L i-ndi -

t b ough ot her St T IDIEF SN bofiBfectr 8 HRbRpRal B 3holifer foRR drfilhiing
(vol t age, dhe refrigerathmsgag]iféf iastmmcesby etegdns dbiNeaeactuatarse adopt.ed in

t he sequence for ele ts enpl oyed.in refrjigeration systens: )
CDS( Doubl e Sucti on (ﬁ@@%ﬂ’)’ @?E%'%Pa%%gé’if i PR i Wharedy dbee

ti ongk (R r QA i i a : tl i ey
Suct 1 on COTBRESRPTvaEl E64 601§ Ehodnee 3oBheafl 51 BABH | SR ine
20SET ( Ten€ARtdrel Shdt@ABens@)) - Any contact or electrical sig- nal

whose ate i s changed,  be en two | evel s, accordin o certain
t enper bure val ues, gleﬂér[hli-mij\ﬁguﬁlﬁs?é‘%t@@i %O'EP%WQS IfB‘Pt%Tﬁ%ﬁdéﬁE%t; IS varia-
el ect r omechadict Fy &SI kidtothet |2t WANbE srplé%fﬁ'&%k%tacw dile BF.W% two
output to activate a 'conpressor, or an electronic thernostat wt

di gi tal outspetion dinesTded andotZig). Hee I@f praessedibyctheanbtoratasbé -
conpr essor sor,

sensor whi daingd Jitratly %[S’S%F%&ih%ﬁéﬁttﬁggapq%&gﬁaﬁ?rfﬁpffe? qi%adé%ngrE%/Is from
o 2571 s s R N bess MRS B e (NG T
provi dés an el ect ri Bbroanclisiugmadoptedporthe srgliehce fdreelémedtsbanplpyed in
Processed byt e Rtamer © Mo
CDS(Double Suction Control) Device for activating a valve in a
double suction compressor — Electronic circuit capable of activating the dou-
ble suction compressor's internal valve, in a duty cycle Dps.

20 SET (Temperature State Sensor) — Any contact or electrical sig-
nal whose state is changed, between two levels, according to certain tem-
perature values, forming a hysteresis window. For instance; electromechani-
cal thermostat and electronic thermostat with relay output to activate a com-
pressor, or an electronic thermostat with digital output to control another ac-

25 tuator which activates the compressor.

- SCT{(Continuous Temperature Sensor) — Any sensor which de-
livers a physical quantity (generally voltage or electric current) proportional to
a temperature value (NTC, PTC, etc.).

STQ(Load Sensor) — Electronic circuit which provides an electri-

30 cal signal proportional to the load being processed by the compressor's mo-

tor.



3 5TH (El ectronic Thernostat) - Electronic circuit whose
main role is to interpret the states or values of the SETs and SCTs
and to activate or send a drive controlz3to the conpressor.
TSD(Tine Starting Device) - Electronic circuit responsible for
S5performng the controlled start-up of a single-phase induction notor
em ployed in fixed capacity conpressors. | - VCC( I nverter
of Variabl e Capacit ressor)_- Electronic circuit

Yty

Co
Frequency Inverter, >’/—:rTe!'é RSiBNiE” Hrmasts Rgtreme %&?"l’l e%a@laﬂhf%‘?
present 11 iBldfel HRAGI SOUBLESWRtRe reggﬁ%@réw 2GR be

Control) Device r-driving the valve tha ates the restriction
of the capiskhdraydblteeommttolto EBhectmpreéssori rcuit capabl e of activating a

I iti di i€ ith.th il b fot. .
ef T ghrati on of rcuTODUIms St DeveR) e EpolRBRaBr T yepRonsile os
suctiongzco | '
5 '%g@?rﬁg{g[ Trd & ndHBY estaHd m%gsioifw]?ﬁfysecmbﬁéﬁ_rﬁﬁt& em-

conpr essor WO suction |I1nes I ng occurs internally
to the conmpi®gsion.fixetl capacitp tempnéssoyswor k cycl e. Switching occurs by

means of a valve, which, on switchin nce in.ever eriod of_tine.
PDs, distribut es t héVgels(imy rnegsflﬂf%%tfqnﬁcgﬁgﬁoweﬁw e ELGRIR
ines in a : : @tlé\‘ée ; | bR
in a peri O&H?{fl-t %%"%?%(@ [Q/a vert"tsiévm tc f%gkﬁa%%ﬂnggﬁé@dt?ﬂ%gg%
an fe! ectri gatwrefeemthiapmribbté tppamity @omggreasoract uat or CDs. The possi bl e
configurations of t rigeratgion stem . The doubl
suct i o9 conpr essor, Mféf@?’{gﬁ’}fa Lfbo?olvgy"(?r EPT‘;(QQ Q%\é’@% f%.fjﬂéwgrt%%rvaqve
motor, can g LIRIA¥Edhé Pedthithich SRind YRBHIaRf elethéntaeEbibhie Xt ca-
pable of activating a valve positioned in series with the capillary tube of the
refrigeration circuit, at a certain frequency and duty cycle.

Double suction compressor

15 The double suction compressor consists of a compressor having
two suction lines whose switching occurs internaliy to the compressor, at a
complementary work cycle. Switching occurs by means of a valve, which, on
switching once in every period of time Pps, distributes the gas flow meas-
urement through one of the suction lines in a period D1ps x Pps, and through

20 the second suction line in a period (1-D1ps) x Pps. Valve swiiching is per-

formed through an electric current applied by an external actuator Cps.
The possible configurations of the Refrigeration System

The double suction compressor, having a variable or fixed speed
actuator or motor, can be employed in different types of refrigeration sys-
25 tems, classified according to their complexity. This classification is made to
make it easier to understand the control methods to be proposed, once they
are suitable for different goals of cost, efficiency, performance, etc.:

Low complexity system:

It prioritizes a competitive product through the lowest cost/price
30 of the elements employed. In general, it uses a compressor with fixed rota-
tion motor ("ON-OFF compressor"), electromechanical thermostat with tem-

perature hysteresis control (on, off). In some cases, the thermostat can be



25tens, classified according to their conplexity. This classification
s made to make it easier to understand the control nethods to be
proposed, once they are suitable for different goals of cost,

ef ficiency, performance, etc.: Low conplexity system It prioritizes
a conpetitive product through the | owest cost/price 30 of the

el ements enployed. In general, it uses a conpressor with fixed rota-
tion notor (. E R P r anj cal. thernostat w t
tem per at ureThOE dp SRR deiy Gl o TRE MRl R MBLER bF ot
t her nost at tempdesturds.el ectronic to obtain better adjustnment of the
hysteresis wi ndow of controlled tenperatures. Medium conplexity
system | tM mplexit titive product through the bal ance

bet ween 5 cost and QL. IQC ' r eratyre _contral.
In general, an addi ﬁféhg'ﬁ 'S e%%ﬁ%ﬁﬁg%ébgﬁeﬁom%ﬁg%nce betwesn
conpl exbt y,cdst andqibricrmiampe Giecs PSS Rirlbeterapéraire] dbrRde 1Argers), an
conpartnents, or to reduce energy consunption. For instance, this

el ement carpdsitional Glgmest o an Eevant abhigher enarlexibiatis drseshiseimprove
i ahi i ;
compr essor - ePBEREuIR BAGR B SAPRE nioke SAMRARABYS, BF 16 PeddEs Rremyiovhe

phased var isamgtion. Fortisstapes athislepteritedan 06 o tEMpRRABHMAIE riatdé \Uas
at the capillary elenments of each refrigeration circuit. The
t her nost at RIagerBRNHBE $PErd castaior RInmedpr Averiahie Eapaeity, Oampressor, or

gggg'ere%gfe Y S Bnprdodde PhIsBT dddigisted £4OTREHG' bSadhy OpEimidd Widligh
the phased variation in its operation state), or flow measurement valves at
the capillary elements of each refrigeration circuit. The thermostat can be
both electromechanical and electronic.

High complexity system:

15 It prioritizes a competitive product through better performance
(lower consumption, better temperature control, better design, etc.). In gen-
eral, a configuration having several elements of higher complexity is used.
For instance, this configuration can have a variable capacity compressor,
flow measurement valves at the capillary elements, electronic thermostat that

20  reads several sensors distributed in each compartment, etc.

OBJECTIVES OF THE INVENTION

The objectives of this invention consist of providing systems and
methods for controlling a double suction compressor for application in refrig-
eration systems, capable of meeting the different demands for cost, efficiency

25  and temperature control by means of devices and techniques of complexity
levels and different configurations of the elements from the control loop (tem-
perature sensors, actuators, controllers, etc.).

BRIEF DESCRIPTION OF THE INVENTION

The objectives of the invention are achieved by means of a sys-

30  tem for controlling a double suction compressor for application in refrigeration
systems, the refrigeration system comprising at least two evaporators, the

double suction compressor being controliable to alternate its compression



(I ower consunption, better tenperature control, better design, etc.).
In general, a configuration having several elenments of higher
conplexity is used. For instance, this gonfiguration can have a

vari abl e capacity conpressor, flow nmeasurenent val ves at the
capillary elenents, electronic thernostat that 20reads several
sensors distributed in each conpartnent, etc. OBJECTI VES OF THE

| NVENTI ON ) The objectives of this invention consist of
provi di ng §¥§F@H§ and nmet hods for controlling a double suction
conpressor for appli i b r L geratd S : pabl

nmeeting the differegﬁé%éﬁgﬁﬁge%§¥ ﬁ%ﬁ#ﬁkgﬁ Pc?%%%@ﬁﬁg%gn ﬂ@ﬁ%@?éﬁu?e

control by methos fof cdeivolling asdulitie shalicruesmpfessomibreapdlicatien @ sefeger-
different configurations of the elenments fromthe control | oo

. | p
(t enper at urdioSeRSHRES, i [RItgR@lion BN GO rising af leasiitwp evaporators,

DESCRI P41 ON Oy N i o HXEBII;E %bo-ﬁh%ﬁ - -rVSEeloiFET q@rdp%gﬁtgf’é QRnELE the

achi eved by neans of a sys- temfor controllTing a e sucti'on
conpr essor rhethoappéingathiavacterizedfinithet it canpsyess enstept foe configuring the
refrigeration system  conpri si rr]ag_‘at | east t\ﬁo{e‘aeva orators, the _g?ogible

sucti on corfsieRlsy aBdiGaptiob of ) LABA Tt SloyPlesPHeiaN FPRIPERIRON e¥ikt dieds
capacily. duty cycle, wheld ePOhRfditd BhmUn/bhthd BERRIE A Aot deRORE EirkY

means of a ne for “contr I'ng a e sucti on conpressor
appl i cati omglé SHTeélergatat i on systenms, the refrigeration system

conprising at |east _two evaporators, 5 an O\ OFF doubl e ction

conpreiéor, one samﬁa ‘{ﬁSeOngé‘ﬁ’s'BF‘?”tﬂ%aF?e? @%@wf by means of a
characteri i e i i el F
sctuatt on 2B bR Bhnii G aRg B2 s el Boiple B R BECRBILN, reffioer
fixed duty atipol ®ystarhsr thet lefrigarationlsysten womprisiraf &t idwst twovepsaators,

cones froma singl ET elenent. 10The objectiyves of the invention
are al so a&l M@Fg:ygﬁ%%'ﬁss‘ﬁ'oﬁ Wﬂ'@&SPbrt‘”@ogé ofermriyalira sqssers, the

suction CONRERRHPeihS  ciERRbbRAY 9 tint 'fteédxb\g%@st anéle?y}%? %ﬁg%ﬂﬁ%ﬂ}e

refrigeration system'conprising at |east t evaporators, an
doubl e15uctdomatommpne ssotrol tofoarSEINt@Rp ed@ihle esuedineocampiassometitio dwo

15 St uat TBROMALESN 15 T4 T ORbeieroaBasme Sk (BRBHr SSOrs vhe
Lo <5, S pLle, S S o AR RO S Rl
t hei r respdempeeaitipnEder@noee evallefsefsetipeinisil ues (set-points).
The objectives of the invention are also achieved by means of a
20  method for controlling a double suction compressor for application in refriger-
ation systems, the refrigeration system comprising at least two evaporators,
an ON-OFF double suction compressor, two SET temperature sensors, the
method being characterized in that it comprises a step for configuring the
actuation and control of an ON-OFF double suction compressor with three or
25 more fixed values for the duty cycle, the duty cycle being chosen among
three or more fixed values, according to the logic of control which is based on
the reading of both thermostats’ states.
The objectives of the invention are also achieved by means of a
method for controlling a double suction compressor for application in refriger-
30  ation systems, the refrigeration system comprising at least two evaporators,
an ON-OFF double suction compressor, two SET or SCT temperature sen-

sors, the method being characterized in that it comprises a step for configur-



The objectives of the invention are also achi eved by nmeans of a 20
met hod for controlling a doubl e suction conpressor for application in
refrigeration systens, the refrigeratiagn system conprising at |east
two evaporators, an ON- OFF doubl e suction conpressor, two SET
tenperature sensors, the nmethod being characterized in that it
conprises a step for configuring the actuation and control of an

ON- OFF doubl e suctjon conpressor with [ r %5 more fixed val ues
for the duthg &R PEUAIAR Al ORI %P:H\B-O?%ogeﬂb GG OR OB BRSO N

fixed val UegnAG6RE dhldekBbldGulyagicte AitnfPaAN HiheMrdrd RS ego dehe

readi ng of rnostats obj ectl ves of
t he i nvent ifineddrased| @otheakadingdbftbotmtrersnasftata, eithdroaf ST oc ST bipki ng

a doubl e suction conpressor. . for plication in refriger- 30 ation
Systens. the refrigar PHIRCER SrMEJREFTmareaRISPARERLbY means of
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t enperature sensors, t el ng characteri ze
conpri ses atishegystams civwef iefigeratién isygtenh ecaydrisatg ahleast twomvapbraibrsan

ON- OFF doubl e_sugtio npressor w th continuous var.iabl e dut
cycl e v ¢ i QRVOFE it SrEGAT eoRiaraRson oo Pl i SElsBaSh efweratire
reading of g ﬁ%@ o %ﬁé@ﬁé%ﬁsoﬁbfhﬁg 103k ﬁ,’-ﬂe 0 %hé%ﬁ&ho?mfein charac-
obj ectives 0 the TRvention are arso achieve y neans of a % mat%od
for controlteiizegl m tthat il conspreteisomn stapnfor essfigufing ttepptiuation amd control of

refri ation , e refrigeration system conpri si at | east
Lo oo OB Bublersidinn Eouhies i WEhanedupis e’y iakls ey
or SCT temgm%twnﬁﬂ%wna%ang%ﬁoﬁ? ;@hgtemég%,%feﬁﬁeé HRRd H tHd fedBihg of

t he net hod being characteriz It conprises a step for
confi gur i ngnehsngletteatpevatuss densort paditiafed hoore oDMeCRFO duadrat@acandn

conpressor wth continuoys and variable duty cycle wthin a work
ange T romB 18 168809 SlaNE SR BHaE o BuHBerBAI {goh BARaB Hgter or 2
t enper at ur %é?‘n?ﬁgaﬁggylﬁﬁ%%ﬂo'%ﬁepf the two evaporators, and on

the reading o processed by the notor (either a rotary notor
or a |imear actuat oMhefabjeethels afitbeiioventionearel 8iFheaahigveck by eseafs oha

i ti | i db f t hod trolli .

oubl e aucEHO SApFORETING 8oy PRSP TRISSSPr I ARAEeios ffidiger-
; oo or "apl

the refri g%&'%!%tezﬁﬁ’tﬁ? i rhﬁbr'i‘%x%lrenl\ %@'ﬁ’ip{fgﬁ%ﬁt’ RIQt %Qre?/ap)@rﬁors,

vari abl e capacity suction cofnpressor CC conpresso t wo
t enper at ur enseverabde capacityedbablelmictign coanressel @ed/Co ¢dmpressor), two

co T nos s ndomRane Suic BB BP0k hell e e t3r T L iees o
regul aphng c’oﬁﬁgﬁrﬁﬂt@ﬁaﬁéﬁ 1@ SuHiEH Mggﬁ%vébﬂi?&t Gefirtst R %@gg%aum

cycl e and throug e conpressor capacity. j ectives

of the invdyteanh eprapattsenaohiltey egstesn, megulating thesee thpatifies through ad-
controllin doub| e, sucti.on ¢ ressor, for lication in reftiger-
25 a1 on SJeRER e utip Sl Pite enstbiusBhBr SiRre3eor wrac e
evaporators, one vafiabbgeSRRACH hedRUDARSHRE HRB SCPBRPBY medHiCol04
two SET or SCT tenperature sensors, one sensor of Tps |oad of the

nmot or, t he methbddobeomipliiitna aloble gectiomcaeratesisor tomppliselorain refriger-
confi gz%ati n ste and
us

oL Ak o 5 i AP Wdporators
one variable capacity double suction compressor, one or two SET or SCT

temperature sensors, one sensor of Tps load of the motor, the method being
characterized in that it comprises a configuration step in which both the duty

cycle, variable and continuous, within a work range, and the compressor ca-

30 pacities CAPcome1 and CAPcomp2, or a combination of both action variables,

are defined based on the reading of one or two SET or SCT {emperature

sensors and on the readings of loads T1ps and TZps.



30 pacities CAPconpl and CAPconp2, or a conbination of both action
vari abl es, are defined based on the reading of one or two SET or SCT
tenperature sensors and on the readi ngsyof loads T1 DS and T20s. 7
The objectives of the invention are al so achi eved by nmeans of a

met hod for controlling a doubl e suction conpressor for application in
refrigeration systens, the refrigeration systemconprising a
conpressor wth at Il east, twg sucfjons, two evagPrat r.s,

. e
condenser, at | east ?IPJEHB‘@%?U '_E'?éﬁm'o%?% SCRGENe quy(Sﬂ%aQﬁot'ﬂe
compar t Ment 540,481 EGHEIHR %tcg%ﬂé;teui:ﬁ& E%RP&M%%]CQ?@HWF&HQ&F

each one of tﬂ@ evapor at or east one valve tor flow contro
of one of tdtenssysternssthearfrigesatiorosystemocomptising er @impreisgot withed least
t he conpressor and the valve for suction, control Ct?ﬁgqb{e of

, t | t
detecting (S SHBRES CERATEIPTHATIR CHYIENSH GaidEast Wi IR iphIE e
obser vagi O’Eo?floca;tgg[jtigeoc{\é‘BFtth&‘ébl‘r?d%\trtn%nt_%hg %&ﬁ@@tﬁt@a, AbvihBScatiRary

bet ween the curren nd the voltage applie conpressor's
nmot or, and tabesanhnettedrtg edun ope o hige @vapberorsg astladtdeast ohe valvet foon

| , wh th has, it f.f ti St at
det er i ned TEXSERMER QNS B5 B1s, SHGISRS o PN e Np EPAYal QPeTRIILEY Bked to
one of the tﬁ%?&i@r@?ﬁﬁan&ﬁ% gsie rfbrggcﬁ EbRrolt EﬁPﬁélé%fréﬂtgbﬁﬁddetect-

controller eps the suction valve alternatively opene _
cl osed, at ingthereompressais loat qdintt md agarocest Hpttaanabentitd ebaeivatibn of

f ti t hat . id fixed t | ated, t defi
char actBr | 07 dE0dcuT TR et RIS gL e a8 D YR tha CHHBRERYd the
measured i Wo‘ltﬁg?fafi?ﬂé@sté%e%%réééc?r@"ﬁfdt&ma)ﬁdc@ffﬁlﬁﬁcﬁ%gt ﬂ’lte}1 (E’f?ening or

freezer's or r erator's suction |ine. 20Particularly, _
obj ect i ves dosingehitevafdhemustigh valves tWwhetehs the @ommkssaorghasds on or off

adjusting the refrigeratjon.capacitjes, of refrigerati on system.

Squi pped idHeralen st delserin bores 8340t oBsRation o Jer HBH LGS At
conpri si ng |EQMHd Wﬂ@cérﬁpggm@ﬁfs{ iGeradefath SRAMRE Sldtroic E&aBdller
two evaporators 20 positiohed at the conpartnents to be refrigerated
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fhat 1t corfpiolasateptny 10 B albimatia fid et s e gme-
t enper at ur ea icpatad th {pﬁé@éﬁn%léTcha'?g&ehsfwaﬁw RRIFEAEN §§§@tﬁ1h§nadoad

i
with at | east one of e evaporators 20 and (ii) "acting on
conpr essi orparap&térs ynedsurhd it dmp cempoesstd whsasalteroativély copaschedrterthe
300of the st articularly, the objectives are

i) . ) , Al .
achi eved tﬁﬁ%}gﬁgé’@?@ﬂ@ﬁtpw SEBt?fﬁWFq'i ng a doubl e suction conpressor
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30  of the step ().
Also, particularly, the objectives are achieved through a system

for controlling a double suction compressor 10 for application in refrigeration



10 tion in refrigeration systens, the refrigeration system being
characterized in that it conprises: one conpressor 10 with at | east
two suctions SC1,SC2, at |east two evagprators 20, positioned in the
conpartnments to be refrigerated 60,70, at |east one SET, SCT
tenperature sensor |ocated in one of the conpartnents to be
refrigerated 60,70, having capillary tubes linked to each one 15 of
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there is a %ET el enent, generally an el ectromechani cal thernost at
contact. | raskogates with at least one of the evaporators 20.
25 Finally, particularly, the objectives are achieved through a refrig-
erator that comprises a refrigeration circuit that includes one compressor 10
comprising at least two suctions SC1,SC,, the refrigerator comprising com-
partments to be refrigerated and comprising at least two evaporators 20 posi-
tioned in the compartments to be refrigerated 60,70; an electronic control
30 operatively linked to the compressor and to the valve for suction control; at
least one valve for flow control to separate the fluid connection of one of the

suctions for one of the evaporators 20; the refrigerator being characterized in



20 2b, the tenperature is nmeasured through a SCT el enent, and the
information is processed by an ETH el ectronic control for |ater
action inplenentation. The ETH el enent gan send control signals to
anot her electronic control for activating sonme actuator in the
system for instance, for a CDS el enent responsible for activating
the val ve of the double suction conpressor. The con- 25 trol signals
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20  2b, the temperature is measured through a SCT element, and the information

is processed by an ETH electronic control for later action implementation.
The ETH element can send control signals to another electronic control for
activating some actuator in the system, for instance, for a CDS element re-
sponsible for activating the valve of the double suction compressor. The con-
25  trol signals (in this example of the figure, as reference for Dpg) can be dis-
crete (on or off) or continuous. The temperature levels obtained by the SCT
element can also be processed by integrated electronic controls, as suggest-
edin 8;
Figure 3 — illustrates a classic diagram of a control loop;
30 Figure 4 — illustrates an example of conirol of a double suction
compressor, where there is information of only one temperature sensor, in

this case, a SET element. The duty cycle Dps has only one fixed value, ap-



25 motor with the control keys SP and SA for the winding of the main
coil P and start-up coil A It also represents the feeding voltages
VR and current in the main wiriding | P{gThe current level (IP)
observed in the main coil (P) is proportional to the |oad |evel
(torque T) applied to the notor. Figure 10 - these
different points of load or torque (Load 1 and 30 Load 2) inply
current Ievels (LP2 and | P2) res 11 and 12 -

represent tHEd &m%ﬁf’n‘lpé@/%?%%é’ww 1§ ﬁth‘f?ge%tor s wor ki ng wi ndi ng
when operating with F@%Jrfe% en? %’EPQ%% A8 mbI&RF cohtrol 8R4 &ublé@x(chb?
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val ve nmust be acfivate roug control signal (control for
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I NVENTI ON  The el e nd vari abl f the ¢ | 10 ;
cons 48 ng e b i s Sed sl o1 obp oa SEe symPrEseRES €
is a brief rﬁ'&%? Qer?ef.lng‘e elements existing in a refrigeration
syst em havi ng a e suct’ion conpressor. BASIC SYSTEM

The basic system t o P@Jrec?h{—nlhlsltmdies anexample ed cantrbeafsa variableecapacity
passi ve ele g%ts) in.a refri eratl ihcwt uch as t ql'\gheat

exchange el%M SHEHR™ CPE SRUEIEN, pgg%t,)onzglf Rgiemperature
restricti 0'% REEFENG gh@C@é’éé '@J&S@b@emgﬁl‘é qoRPerI R RehCabvates the

refrlgerate are’indirect components of the floor, once they are
t hermailby coupbredahiet tvith dute \eypler Bperand is lntegrated withothet R Céadueerian

oo e Sk ol R IR RO e ) 2P hd SBRhrdd
with distinct capacities for D1ps and D2ps; and
Figure 8 — illustrates an example of control of a variable capacity
double suction compressor, where there is information of two temperature
20 sensors, in this case, two SCT elements connected to a single control com-
prised by one ETH thermostat, one CDS element that activates the suction
valve with duty cycle Dps, one IFVCC inverter with sensor of STQ load, and
CVC conirols.
Figure 9 — represents the topology of the single-phase induction
25  motor with the control keys SP and SA for the winding of the main coil P and
start-up coil A. It also represents the feeding voltages VR and current in the
main winding IP. The current level (IP) observed in the main coil (P) is pro-
portional to the load level (torque T) applied to the motor.
Figure 10 — these different points of load or torque {(Load 1 and
30 Load 2) imply current levels (IP2 and 1P2).
Figures 11 and 12 — represent the current leveis observed in the

motor’'s working winding when operating with different loads (Load 1 and



25conmpartnent of the refrigeration system (for instance, a freezer
conpartment and a refrigerator conmpartnent). ACTUATORS The actuators
are the active elenments inside a refrigeration cir- cuit, such
as the conpressor (in this case, double suction conpressor), the
30conpressor's internal valve to switch the suction |line, and one or
two valves that regulate the restriction of the capillary el enent of

h : d di h
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a conventional notor or a variable rotation one, a |inear
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syst ens, t heicoleifbrRe akahuRsbleling BHIBl Bobhe 20 restriction of

capil l ary tubes. €Se actuato a frequency different

fromthat used to sWarsidaring teultlassiuciagmant afpa exsdmw] doomt(Eiquak 3),

val ve, , S0 to. avoi.d. instahilities in the system |In a system having
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evapor at or agdd & SobBR dUcRibM c%hﬁ:ff@@éor‘?‘nd’ therefore, each evaporator
I ng

can have a restriction regul at
BASIC SYSTEM

The basic system to be controlled is comprised at least by the

passive elements in a refrigeration circuit, such as the heat exchange ele-
20  ments (condenser 30 and evaporator 20) and restriction elements (capillary

tube). The compartments to be refrigerated are indirect components of the

floor, once they are thermally coupled with the evaporators.

For the cases in which the double suction compressor is used,

there are at least two evaporators, where each one is coupled with a different
25  compartment of the refrigeration system (for instance, a freezer compartment

and a refrigerator compartment).

ACTUATORS

The actuators are the active elements inside a refrigeration cir-

cuit, such as the compressor (in this case, double suction compressor), the
30 compressor’s internal valve to switch the suction line, and one or two valves

that regulate the restriction of the capillary element of each evaporator. Other



25val ve in series associated with its capillary tube. CONTROLLER

It is the elenent responsible for controlling the actuators according
to the error value between the referenge vari able and the actual

val ue of the controlled quantity. The controller can be of very | ow
conpl exity, being 30only an on and off control, while it can al so be
gradual Iy nore conpl ex, being capable of receiving and interpreting

I nformation referring to _several, quanti - ti . f

control li ngac_éLé"i]}ngaFaacl?%zﬁ’{%?@ts PﬁgFP(yHgoﬂg I]taetéo_&ﬁ%%%ﬁ%!%gr é?og{epro ?QHE
conti nuous fRdodNétlch: as dampers, ventilatdrs! BMCk YRlceXktcy system equi pped
wi th a doubl e suction conpressor, the controller wll receive, at

| east, information diet deuklergiwtian ranpiessensanrhaysr@ conventional motor

el ect romechani cal._t.her ppst at ' rol i I &

Wil contr o 4 fanae TelRRb s, of Ths 0 aR0EREnE sigPL el 1R g yprable
In a high gruedsy!n hesixen capditpRethpibédoraor 2ONaOFE" capagedsordtiehbe
suction conpressor, and also, regulating valves for one or nore .
capi | | ary taibdwo statescont pod| off), mhere dbeireligeranir gas' pRWTPHY capacity is

I nformat i on,

of the. sysiaed Pkl it 8Fclrole i HRle SAERED Aoy R RO p O

cConpr essor §@®os tHEptdfigerapt §as ANkgoRaed aeBolding €@ty @taticroblthel rotwrldr
control the several actuators: conpressor's suction valve, speed or

di spl acenertispecenenhatdireuenenehadinear stuateie anddhees s3n drag specific

regul atg the I bl ary,tube I ORS The
nost eﬁ@me Q%?R%L%ae@%hi a&?tb‘far égsrugglggﬁﬁ ystemis the tenperature
sensor, or thernostag, thehiste eRthdiobble GOenet abhprebemts titeciznniahal,)
or SCT (sensor coupled with an electronic control or electronic

t her nost at )suclihvealve agls byygistributiag the Frftaaiant ges depoth sugiaelines, ydere

| ove ‘ . . . .
it or mat o 617 P HLS BRI bl Bt el M baF R Rl Mg AR
t enper at ur qrzaRRoRKRAaPR: @hridiendmeny @D Ues +t Dags detipr Thaeadtuator of the
hysteresis window. In the case of the electronic SCI thernostat, of

hi gher T2 ostcoamresenrs xetiop, ling eperaipeeahighrauereHiqonrared to the dy-
cont i nuous|n, fRE'RE rbfittiiort BfstERAHLE o EVARBAE Bk B fdhe

tol -
frigerant gas with pulsation coming from the switch of the suction valve prac-

tically imperceptible for the evaporators’ heat exchange capacity.
In high complexity systems, there can be valves that regulate the

20  restriction of capillary tubes. These actuators operate at a frequency different

from that used to switch the double suction compressor's internal valve, so

as to avoid instabilities in the system. In a system having a double suction

compressor and at least two evaporators, each evaporator has its capillary

element and, therefore, each evaporator can have a restriction regulating
25 valve in series associated with its capillary tube.

CONTROLLER

It is the element responsible for controlling the actuators accord-

ing to the error value between the reference variable and the actual value of
the controlled quantity. The controller can be of very low complexity, being
30 only an on and off control, while it can also be gradually more complex, being

capable of receiving and interpreting information referring to several quanti-



25 erance of the tenperature sensor, quality of thermal coupling,
etc.). The information on the actual tenperature is processed by an
electronic circuit, where in this prodess the tenperature value is
translated into electrical signals for consequent actions of control
of the refrigeration system As an indirect formof nonitoring the
wor k being perfornmed by a 30refrigeration circuit, it is possible to

nmonitor the | g ocessed by .t.he .. - ;
ci ther of Ts@dnsricper rabrantplisd LA ebf Bl BiriR ST SRR en gl
sensor, i Ny by Hr cdrtintRUBSigRgs by sensors that nonitor electrical
guantities of the notor (such as current, voltage
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re ation s ens_equi 1.1 '
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SENsors, chr?éé%ﬁaré%'l@ﬁfoime@imcm. And based on its cBhisklogice it
the desirable values for the controlled quantities. In a

re; ri ger atWHirco&n?r@li the za;tuatoa@mcéiogly@we(ﬁmt@ﬁwpé%%r’,s malogeneral , the
references are related tqg the tenpe j ; i
t he conpart - lomentalg)"j1 W'iﬂ‘ tcﬁg]qtl%)ggl %‘Zﬁ%@g%ﬁ%ﬁ%@pg@q%g%eggéﬁ%% "

of the twoy§iE is0RGon BbMprédsDF URRABIEE, redll&fing valves for one ot mors capil-
interference external to the systemfloor. In ani refrigerati

f%:ﬁ err} It glgm’indiescr:]g‘lﬁgcﬂrrlrtgﬁﬂﬁr unaw FReive pdagss seb SEHIFAgNa aé?d’&ﬁ?qsow'eof
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quant i ti esc&APrA8oP® iMtbAiR tnétof, adrhpressol estisueaption, téhe.cighbabed on its
sensors; or estimated based on a theoretical nodel of the system
control logic, it will control the several actuators: compressor's sugtlon valve,
speed or displacement of the motor for each suction line, valve(s) that regu-
late the capillary tube(s), etc.
15 SENSORS
The most elementary sensor in a refrigeration system is the tem-
perature sensor, or thermostat, which can be SET (generally electromechan-
ical) or SCT (sensor coupled with an electronic control or electronic thermo-
stat). The first type, electromechanical SET, is widely used lower cost and
20  low complexity refrigeration systems and provides information on the state of
the system; that is, if the measured temperature achieved one of the two val-
ues that determine a hysteresis window. In the case of the electronic SCT
thermostat, of higher cost and complexity, the temperature is actually and
continuously measured (except the measurement errors arising from the tol-
95  erance of the temperature sensor, quality of thermal coupling, etc.). The in-
formation on the actual temperature is processed by an electronic circuit,
where in this process the temperature value is translated into electrical sig-
nals for consequent actions of control of the refrigeration system.
As an indirect form of monitoring the work being performed by a
30  refrigeration circuit, it is possible to monitor the load processed by the motor

used in the compressor, either of fixed or variable speed or displacement.



Dependi ng on the conplexity of the refrigeration system 20 equi pped
Wi th doubl e suction conpressor, such quantities can go from one
single tenperature up to a set of variahles to be prioritized
(tenperatures, consunption, response speed, etc.). ACTI ON VARI ABLES
- ON- OFF, CAPCOMP DDS etc.: These are discrete or continuous control
variables applied to the 25 actuators. In a refrigeration system
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It is all interference external to the system floor. In any refrigera-

tion system, the most common disturbances are door opening and addition of
thermal load in one or more compartments.
15 CONTROLLED QUANTITIES:

These are all physical quantities one wishes to control. Such

quanti.ties can be monitored directly or indirectly through the sensors; or es-
timated based on a theoretical model of the system. |
Depending on the complexity of the refrigeration system
20  equipped with double suction compressor, such quantities can go from one
single temperature up toc a set of variables to be prioritized (temperatures,
consumption, response speed, etc.).
ACTION VARIABLES — ON-OFF, CAPcome, Dps, efc..

These are discrete or continuous control variables applied to the

25  actuators. In a refrigeration system with double suction compressor, the main
action variables are related to the operation of the compressor (on, off, ca-
pacity value) and the operation of the compressor's internal valve (duty cycle
and valve’'s switching frequency).

Adjustment of the capacity for two refrigeration circuits

30 In a refrigeration system equipped with a double suction com-
pressor, there are at least two evaporators with refrigeration capacities de-

termined by the duty cycle of the compressor's intermnal valve. As the valve is



10ot her words, with the conpressor turned on: CAPEn oc cAPconp x Dips
CAPEV2 CAPCOMp X (1 - MOS) CAPCOWp CAPEV1 CAPEV2 Where: CAPcomp =
Capacity delivered by the conpressor; GAPEvi = Evaporator's capacity
1; CAPEv2 = Evaporator's capacity 2. In a systemwth a variable
capacity conpressor, the variation of 15 the capacity of each
evaporator can be controlled within a wi der range, and even uncoupl ed

bet ween the t vaporators through the independent adjust - .
each capacist"‘ﬁﬁlé_g?gtaﬁea E@ﬁfb{r%%%%}cyf' Pogg@ﬁegg%?ﬁ'%ﬁy??wg bﬁ@@”@@ é)'jfag?na
vari abl e capafdrh YiheWRIpesSels RENSHUIE theMdifigéranhas willopwsatiGi gradiieal-
not or being'connected in a rotation of same value for the two suction

i nes, 20( Rpiegeiceptible fontheateaiexshanae carpelt (GARy) a8 evapptrer

U, Sepend on LS ighatd S0y WIBaBHP UL daSor St e FEER

CAPEvi g CABRFZ,1, CAPgv2) which can be variable according to the duty cycle of the
compressor's internal valve, and the compressor’s capacity value.

In a system with a fixed capacity compressor (ON-OFF), the var-
iation of the capacity of each evaporator depends on that of the other, once
the duty cycles of both suctions are complementary (D1ps + D2ps = 1). In

10  other words, with the compressor turned on:

CAPEVI o CAPCOMP X DlDS
CAPCOMP o8 CAPEV]_ + CAPEVZ

Where: CAPcomp = Capacity delivered by the compressor,
CAPgys = Evaporator’s capacity 1,
CAPgy; = Evaporator's capacity 2.
In a system with a variable capacity compressor, the variation of
15  the capacity of each evaporator can be controlled within a wider range, and
even uncoupled between the two evaporators through the independent ad-
justment of each capacity of the compressor for each suction line. For exam-
ple, a variable capacity compressor equipped with a rotary motor, and the
motor being connected in a rotation of same value for the two suction lines,
20  (RPMsg7), the variation of the capacity of each evaporator will depend on this

rotation and on the suction’s duty cycle:

AP o
CAPevs RPMyax

X Dlpg

APy, oo TP MseT (1—D1pe)
EV2 RP MMAX DS

CAPCOMP [+ CAPE'Vl + CAPEVZ

Where:RPMser = Motor's rotation, kept the same for both suction

lines;



Where: RPMSET = Motor's rotation, kept the same for both suction 16
RPMMAX = Maxi mnumrotation of the conpressor's notor VCC.

Wth the VCC conpressor of rotary notofgoperating at a different
rotation for each one of the two suction lines, the variation of the
capacity can 5 be nmade in an i ndependent manner for each evaporator:
RPMEn CAPEV1IOCx Di ps RPMrmax RPMEV2 CAPEv2 ccx (1 - Dips) RPAZMAX

CAPEDmp cc CAPEvi + CAPE _ . \Were: RP | & =
Motor's rotation, for eagﬁ)'\@i‘ﬂf@‘ of MarEnYnORIPT :\O/Eé@? qr\z}gwﬁggggé motor
control proposegd@r the Double Suction Conpressor Methods of control

are proposed for réfr_i geration systenms 10 equi pped with double
suction conpressor, Véih ther VEG tregransor af refBnemeigaenargties ap peliferent

The net hods_ar, i oned i di i
seeking ¢ o HaEAR T radT e Bhite W SHEtR e B Ao RARE P B rcan
ei ther dy baWwn588%n ah WHnREndnPep fsraddbheavdpdngtorconsunpt i on, etc.

RPM
CAPgy, o EV1

% D1
RPMyux bs

Ri MEVZ
P —__Ek¥e - D1

Where:RPMgyy and RPMgy, = Motor's rotation, for each one of
the suction lines.

Methods of control proposed for the Double Suction Compressor

Methods of control are proposed for refrigeration systems

10  equipped with double suction compressor, either a fixed or variable capacity

compressor. The methods are mentioned in ascending order of system com-

plexity, seeking to point out the competitive advantages for each solution,
either by low cost, low error of temperature, lower consumption, etc.

1. System with at least two evaporators, with double suction

15 compressor such as ON-OFF, one single SET temperature sensor, and

one single value of Dpg ratio:

What:Configuration for activating and controlling a double suction
compressor ON-OFF with fixed duty cycle (Dps), where the compressor’s
control on/off comes from one single SET element (ex.: contact of electrome-

20 chanical thermostat). Figure 4 exemplifies the configuration, where the SET
element is a contact which, apart from feeding the compressor, also feeds
element CDS 90.

SET D1ps D2ps Compressor
OFF OFF OFF OFF
ON Deixen 1-Deixen ON

Why:Have an option for low cost applications, where there is only

one electromechanical thermostat and the electronics CDS 90 activate the



1. Systemwith at |east two evaporators, with double suction
15conpressor such as ON-OFF, one single SET tenperature sensor, and
one single value of Dios ratio: 17 What : Configuration for
activating and controlling a double suction conpressor ON-OFF with
fixed duty cycle (Dos), where the conpressor's control on/off cones
fromone single SET elenent (ex.: contact of electrone- 20 chanical

ol cmont < SHOURTR 5t T CHY S5l e, RRLRHBCT 1S DA eLagy okt dos

el ement i sSHC

feeds ele o3t BPherSET D105 D205 Conpressor OFF OFF OFF OFF ON
DFI XED 1 - ED

Note 1:There is 1 SET element (ex.: electromechanical thermo-
stat) and 1 value for duty cycle Dps.

5 Note 2:Here, one of the evaporators will be in "open loop,” follow-
ing the cycle of the other evaporator monitored by the thermostat.

2. System with at least two evaporators, with double suction
combressor such as ON-OFF, two SET temperature sensors and two possi-
ble values for DDS ratio:

10 What:ldem previous configuration, however with two fixed values

for the duty cycle Dps (ex.: 80, 20% and 20, 80%), a first value D1'ps being
higher than D2'ps and a second value D1"ps being lower than D2"ps, with
two SET temperature sensors (ex.: two electromechanical thermostats). In
this case, the compressor is disconnected when both thermostats achieve
15  their respective temperature reference vaiues (set-points). If the evaporator
which is receiving, in this example, 80% of the compressors capacity,
achieves its set-point temperature before the other, the CDS control of the
suction valve may modify the duty cycle Dps to its second fixed value, apply-
ing the bigger capacity to that evaporator in which the thermostat has not
20 achieved its set-point yet. Figure 5 exemplifies the configuration, where the
SET elements are contacts of electromechanical thermostats, which apart
from feeding the compressor, also feed element CDS 90. However, the feed-

ing of element CDS 90 can be independent of the SET elements.

SET1 SET2 D1DS D2DS Compressor
OFF OFF OFF OFF OFF
OFF ON 1-D2"ps D2"ps > D17ps ON

ON OFF 1-D2'ps D2'ps < D1'ps ON

ON ON 1-D2ps D2’ps or D27pg ON

Why:Reduce the error of the temperature not controlled in the so-
25 lution of the previous configuration. The high duty cycle (ex.: freezer 80%,
refrigerator 20%) generates capacity in excess in the freezer 60 (first refrig-

erated environment), and generates deficiency of capacity in the refrigerator



ON 17 suctions at a fixed duty cycle, defined, for instance, by
means of a sinple and | ower cost tiner. Note 1:There is 1
SET el enent (ex.: electronechanical themgnostat) and 1 value for duty
cycle DDS. 5Note 2:Here, one of the evaporators will be in "open
| oop,” follow ing the cycle of the other evaporator nonitored by the
t her nost at . 2. Systemwith at |east two evaporators, with
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SET1 SET2 [bbipregsds such as ON-OFF, two SET temperature sensors, and three or
more possible values for DDS ratio:

What:ldem previous configuration, however with three or more

fixed values for duty cycle Dps (ex.: 50, 50%; 20, 80% and 80, 20%), with two

15 SET elements. The duty cycle Dpg is chosen among three or more fixed vai-
ues, through the combination of both thermostats. Taking Figure 5 as refer-
ence, the condition in which both SET elements are on (ON) has a third value
of Dps, which can be, for instance, (50, 50%). Therefore, it may be necessary
an electronic control CDS 80 with a minimum processing capacity to interpret

20 these combinations and control the suction valve.

Why:Reduce the error of the temperature in a second evapora-
tor, which error exists in the previous configuration.

Note 1. There are 2 SET elements and 3 or more possible values
for duty cycle Dps.

25 Note 2:An intermediate value for duty cycle reduces the tempera-
ture oscillation of a second evaporator. This configuration becomes no longer
interesting (cost) if the solution requires electronics identical to that of the
configuration to be suggested in 4 (with the use, for instance, of a microcon-
troller). In other words, the following configuration brings a control better than

30  that of this configuration and will only show disadvantage if there is higher

cost in electronics.



Conpr essor

OFF OFF OFF OFF OFF OFF ON 1-D2"Ds D2"DS > D 1 "DS ON ON

OFF 1-D2'Ds D2'os < D1 'Ds ON

10

15

20

25

30

19

4. System with at least two evaporators, with a double suction
compressor such as ON-OFF, two temperature sensors (either SET or SCT),
and continuous value for DDS ratio:

What:Configuration for activating and controlling a double suction
compressor ON-OFF with variable and continucus duty cycle Dps within a
work range (0 to 100%), defined based on the reading of both thermostats,
either SET or SCT.

Why:Have continuous adjustment of duty cycle Dps to search for
zero error (keep within the hysteresis) in at least two evaporators (freezer 60
and refrigerator 70), improving the performance and efficiency of the refriger-
ation system.

Note 1:There are 2 temperature sensors (electromechanical or
electronic thermostats, such as SET or SCT), and duty cycle Dps with contin-
uous value within a range.

Nofe 2:An electronic control having capacity of processing sig-
nals will have to adjust the duty cycle Dps through an algorithm for controlling
the temperatures of the evaporators, taking as re-feeding, the on and off con-
trol buttons of both SET (ex.: electromechanical) thermostats, or the tem-
perature values measured by electronic SCT thermostats (Figure 4 brings
examples of use of SET and SCT temperature sensors).

Nofe 3:0One of the advantages of using this configuration is the
possibility to control the suction valve with an ideal duty cycle Dpsg to obtain
an operation point, where both thermostats achieve their respective set-point
temperatures at the same time, when at permanent regime. For such pur-
pose, control must have an algorithm that searches this operation point
based on the re-feeding of both thermostats. By making one of the controlled
variables be the moment in which the monitored temperatures (first tempera-
ture T1 and second temperature T2) achieve their respective reference val-
ues, it is possible to make the compressor's operation time (on) be mini-
mized, that is, the compressor will not need to be on because a single com-
partment has not achieved the desired temperature. Thus, when the temper-

ature in a first compartment (T1) is above the reference value, the suction



ON ON 1-D2Ds D2' Ds or D2"os ON Why: Reduce the error of the
tenperature not controlled in the so- 25 lution of the previous
configuration. The high duty cycle (ex2p freezer 80% refrigerator
209 generates capacity in excess in the freezer 60 (first
refrigerated environnment), and generates deficiency of capacity in
the refrigerator 18 70 (second refrigerated environnent). Low duty

cycle is the.,invers In this conf,guration,,ther i1l b .nant
SET el _enentdeUH ﬁ%&ﬁv@g%ﬂs, 'n8Femﬁ@%9n NG Herngﬁﬁcn}\gg ¢ e‘gh‘%{] gﬂént&%"
set-poi nt. perature in a second NShepartEst ETA R ZbSkT et esRMésce value, the
(el ectronmechani cal thernp5stats) and 2 possible values for duty cycle

DDS. suction dmbyt eycle B2k ieingppnanieds will be in closed | oop;
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configuration is suggested. 103. Systemw th at | east two

evapor at or sorqiarte otbsensanstilead dosrpf ssBroleiuendLoninueysvaligdosPrs
tenperature_sensors, and three or nore possible values for DDS rati o:
Whaddem pr é8Gus confi guration, however with three or nore fixed

}c/al)ues for duty cyclghBi-6nfi®iratio®for 2UatiAY an8UnaoHingG da0bik, sustibh
compressor ON-OFF with variable and continuous duty cycle Dps within a
10  work range, defined based on the reading of a single temperature sensor
positioned in one of the evaporators, and on the reading of the load pro-
cessed by the motor for each suction line (T1ps and T2ps). The need of a
second temperature sensor is excluded; however a second sensor, posi-
tioned in the second evaporator can be used for better controlling the tem-
15  perature. Figure 6 exemplifies the configuration where there is a SET sensor
(ex.: electromechanical).

Why:Reduce thle error of the temperature of the evaporators, in a
system with a single temperature sensor, obtaining performance and effi-
ciency with a configuration of a cost lower than that suggested in configura-

20 tion 4.

Note 1:There is at least one SET or SCT temperature sensor
(that is, at least one evaporator has its temperature measured) and the duty
cycle Dps with continuous value within a range.

Note 2:If there is preliminary knowledge on the refrigeration sys-

25 tem, which relates the motor’s load to the thermal load of each evaporator
(T1ps and T2ps) and the temperature of the monitored compartment (T1), it is
possible to estimate the temperature in the compartment not monitored (T2).
Thus, the system control will act over the duty cycle Dps until loads T1ps and
T2ps, together with the reading of the SET or SCT sensor of the monitored

30 compartment, achieve a value that corresponds to the value of the tempera-

ture estimated for the compartment not monitored.



15 SET el enents. The duty cycle Dmis chosen anong three or nore

fi xed val ues, through the conbination of both thernostats. Taking
Figure 5 as reference, the condition irwhich both SET el enents are
on (ON) has a third value of Dps, which can be, for instance, (50,
509 . Therefore, it may be necessary an el ectronic control CDS 90
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15 thermal’load in the second evaporator. There is also consumption reduction
by obtaining a capacity that is lower than the minimum obtained only by the
conventional variable capacity compressor; that is, the capacity of each
evaporator is defined by the compressor’'s minimum capacity and by the duty
cycle Dps, making it feasible a lower capacity and lower cycling of the com-
20  pressor.

Note 1.There are two (SET or SCT) temperature sensors, a duty
cycle Dps with continuous value within a range, and compressor’'s capacities,
equal or different for each suction line (CAPcompt and CAPcomp2).

7. System with at least two evaporators, with VCC double suction

25  compressor, one or two (SET or SCT) temperature sensors, one sensor of
TDS load of the mofor, continuous value for duty cycle Dps, and independent
capacity value of the compressor for each suction line:

What:Configuration identical to the previous one, however with
the addition of a sensor for the load processed by motor Tps. In this configu-

30 ration, both the duty cycle Dps (variable and continuous within a work range)

and the compressor's capacities CAPcomp1 and CAPcomp2, or a combination

of both variables of action, are defined based on the reading of one or two



15Note 2: An el ectronic control having capacity of processing sig-
nals will have to adjust the duty cycle DDS through an al gorithmfor
controlling the tenperatures of the evaporators, taking as
re-feeding, the on and off control buttons of both SET (ex.:

el ectromechani cal) thernostats, or the tenperature val ues neasured by
el ectronic SCT thernostats (Figure 4 brings 20 exanpl es of use of SET
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in conppgutian cHhpreBsdr ON-OFF with variable and continuous duty cycle Dps within

a work range, defined based on the reading of one or two (SET or SCT) sen-

sors, and on the reading of the load required by the induction motor for each
suction line. In this configuration, the system is equipped with a double suc-
tion compressor, such as ON-OFF, having one single-phase induction motor,
25  the controller will be able to simultaneously control the power provided to the
induction motor, from the alternating current grid of 50Hz, 60Hz or another
frequency and voltage provided by the commercial power grid, and to control
the valve installed in the compressor’s. suction, by using the information cal-
culated by the controller of the motor regarding the level of load under which
30 this induction motor is operating, and based on a control logic, decide about
the proportion of time or number of compression cycles that the compressor

will operate by pumping the gas from each one of the suction lines. This con-



Note /:There is at | east one SET or SCT tenperature sensor (that is,
at | east one evaporator has its tenperature nmeasured) and the duty
cycle Dips wth continuous value wthirm3 range. Note 2:If there is
prelimnary know edge on the refrigeration sys- 25 tem which relates
the motor's load to the thernmal | oad of each evaporator (Tl Ds and
T2Ds) and the tenperature of the nmonitored conpartment (Ti), it is
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val ue wit hlwhearertaememen’d; 'mmesgorcoatmmda@mses " s fmrrsarhsbf asre&:nt
for each suction |ine (CAPconpl and CAPcO . System

with at | edR9 %0@9%%9%%'#@8 and purent &aab@% ifggratesd intg %éfﬁ@%@&fr
t
O, ot Lo 407 B Sl ed TRyt 8 TR0 Srn S RURRBACIn il FRErdhger

capaci 29 valtioe systdrhe conpressor for each suction |ine:

The following integrated controls are suggested for the double
suction compressor:
A. CDS with fixed timer: Electronic control with the main function
of activating the suction valve with a single fixed duty cycle, whenever a sin-
25 gle SET element acts (see Figure 4). The control has a simple timer circuit to
define the duty cycle Dps and can be built so as to be coupled or not with the
compressor. The control and the compressor can or cannot receive feeding
coming from the closing of the SET element. Low cost and complexity con-
trol, meeting the needs of the configuration for activation and control accord-
30 ingto 1.
B. CDS with fixed timers and sensoring of two SET elements:

Electronic control with the main function of activating the suction valve with



What : Configuration identical to the previous one, however with the
addition of a sensor for the | oad processed by notor TDs. In this
configu- 30 ration, both the duty cycl &48DS (variabl e and conti nuous
within a work range) and the conpressor's capacities CAPconpl and
CAPconp2, or a conbination of both variables of action, are defined
based on the reading of one or two 22 (SET or SCT) tenperature
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control of refmsstys‘.heralcmettia)naofsoniagd)ﬂ\ASESEﬁreéIé@fenwéf the system (see Figure
el ectronec LFB theU’{Dstat) and the tenperature in the evaporator
d '5¢ 8
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in loads Tips an prla

capaci t $ oftotbee cduplleldeonsuot with thengumepsessor. thﬂcuhtrblhsndleml compréssor
el ectronic thernpbstat in the Séstem but of one or twp SET sensors

(ex.: el ectiohRcramItdpceiNerBdingicoming frandha olasing pr the SEJaglementes
and T205. ﬁ_c%@d§3§§ﬁd Ebai&xity- control, meeting g%gﬁ@eé[sB?%Bﬁgﬁuwrgpﬁn%xoéctl-

two (SET o t enperature-sensor's, one y cycl e
cont i nuous vadibneand d:dntmlaccajmnmg teapd conpressor's capacities, which

are equal or different ch_suctjon |ine (CAPconpi  and CAPpoan)
158. Systemwith at eQ?tSr ‘(K%’ O’é&‘fgr Hnerss, logiqal Bransseingucepaaty, and

conpr eggor s%'r'z%Bnﬁg capa Ie 0’?7%;‘;7t§ V@e% |c%on§ghtﬁﬂet$%eﬁ1§ F]Lfﬁqtlonoof

sensors, one cont ctivating and quan |ng
of an i nducaatluatlmgattm suation caiva withusne alf Wkereeoor ehdrg erefiked S cybiat:
Confi gurati r act hvatlﬁrﬂg and cgntrol ling a double suc- 20 tion

conpr essor raintthe BENhALCRGHPNA W iR Hosyaluas I8 congéioRedipn
a wor k rangesofr]lidse b% g8dn et%gﬁtercﬂ‘ 'I@%t%o%%ﬁrﬁ (r?i ggstgg )

sensors, and on the rea Ing o | oad require
mot or for daehcentodlitms 4 icireuit Witht $imples tinfarg to dbﬁnﬁ@thé hQBQWSIL%@(beDDS,
equi pp essor, . such as ON-OFF, havi ng one

with a doub) e suction co
oot TS hacus Raliel PorinBaBeol GSiqnae B1i o os WA AsssboR the State
si mul t aneo I
From the alt oS e RS SgREO e h iy B SIENE e ST e Bimenss
and vol t ag@nrirrcan teduily sohas b ivrecaipéd powot with the emdpt&s@ﬁnTh@lcmibe
val ve |nstaII e co ressor s suction, by using the infaormation

cal cul ated 089 hé'qghﬁ? rqgm PS8Pr £k OFsEGNOF é%)%ﬁ“éﬁ fRpdIRg qosvieg ferm tead
Camer ol S 5esi BN, SEOEEERE b oOREA Mot 358 SAGEAEY et
conpr e28i omngthel rwctmaftthehmnﬁgumtms‘or amiu\}dt:onrm'rdaﬂ:@“rthy aegonlimgtd Be
gas from each one Of t I&Ebg I %gf;all ?J?gcesgmgs cg,ggérty, and sensoring of two
SET elements: Electronic control with the main function of activating the suc-
tion valve with a continuous duty cycle Dps within a range, wherein the Dps
value is continuously adjusted according to the control logic based on the
25 state of at least two SET elements of the system. The control has one digital
processing element (micro-controller or DSP — Digital Signal Processor); one
logic capable of defining the best Dps value based on the state of the SET
elements; it has sensors to identify the state of the SET elements and can be
built so as to be coupled or not with the compressor. The CDS control and
30 the compressor can or cannot receive feeding coming from the closing of the
SET elements. If it is necessary to have the history of the activations of the

SET elements to define the best Dpg value, the CDS 90 element shall be



23 troller of the conpressor can have at |east one controll able
bilateral switch (such as Triac) connected in series to the main

wi nding or one for notor operation, wh@seas the controller neasures

t he phase di fference between the voltage and the current applied to
this nmotor, which allows for concluding 5 about the |level of load to
which this notor is subjected, being possible to conclude, over tine,

about the evolution of this. |load applli _.of 4 h

enabl i ng t careedte Esbaesd i YonBohie PaRb GO Tonto it el bifts
Ti ps and T2RE siheRamfisadisBensetivpcsethet SEThslefehss. Hightheosteaahdom-
suction line, the controller being able to decide about the opening

time of theleotystaticdnmegting the oeeds of the canfigusatien frradtivglien ang epn-
| oad applied, to.t tor when connected to each one of the suction
| i nes keepgroéaﬁ'r?%%@?ﬁoo "mainly with the pressures of evaporation

and, cogsequently, the ¢pIRGRLIIRSpRIcesRROsAIdciy, haviegeNSTQ element
evaporator. Integration of the controllers to other elenents of the
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"sensors, " jhRPrEngef AheiinsPe Deadhhe @nsbramuputly afjusebitagerding to the
current can be integrated into a single electronic control already

enpl oyed t ¢opEet Ingie bered onulhet statesof aee o tweeSEErelpgents obie system,
ol . :
Por " a0 dodeon fis vANER ghidRLbRpesREE B AhE LA Qe Fofor” BORRTAF By

timer El ectth@r8TQc8inept. Miglife Bhiduswatesf thactdrfiguadtiore vhead itheret iReonly
suction valve with a single fixed duty cycle, whenever a sin- 25 gle
SET el enentongcBET( sleanantgdihe agntrathas oRer dipitalkBrasesping alefgntr(micro-
circuit to | ty c e D - ' S

coupl ed or C%ﬁfrb%ert#{kﬁﬁg%c%nﬁ%%@kscs8%@%??8%&8%%&## Pgsggﬂn%r [égss%fon

can or cannpé st¢ ef vhe fopegld 'BET esnights; eie T elearintcaref it hhe sEhdors to
el ement. Low cost and conplexity control, meeting the needs of the

conf i glipat ildgntifviheastete at #p k0 Bvel SEdnelepienis Rddcarsbe Myilt 80 as to be ek

val ues 1 ef GISF Pty B e JRE L Bo 2 e P ol indho the
syst em ( seeideddef thebdonfigheationdor altivheien and costibitacebtdhgsiot®l e ti ners

to define the two DDS values; it has sensors to identify the state of
both SET el enents ahd (dah asaimelifaliowes Blectronic control with the main function

of activating the suction valve with a continuous duty cycle Dpg within a

20  range, wherein the Dps value is continuously adjusted according to control

signals coming from another electronic control, such as an ETH (please see

Figure 2b) or I-VCC control. The control has a circuit that follows control sig-

nals, translating them into values of duty cycle Dps. It can be built so as to be

coupled or not with the compressor, or together with the ETH or [-VCC con-

25 trols. Lower cost and complexity control, being one of the elements neces-
sary to perform the configuration for activation and control according to 6.

G.CDS integrated to I-VCC control. Single electronic set, con-

taining the I-VCC control and the CDS control described in CDS controf fol-

lower. In this integrated control, the vaiue of Dps and of the capacity of the

30 VCC compressor (CAPcomp1 and CAPcomp2) are continuously adjusted ac-

cording to the controls coming from an ETH control. It can be built so as to be

coupled or not with the compressor. Higher cost and complexity control, be-



5 to be coupled or not with the conpressor. The control and the
conpressor can or cannot receive feeding comng fromthe closing of
the SET el ements. Low cost and conpl expgy control, meeting the needs
of configuration for activation and control according to 2.

C. CODS with fixed tinmers, |ogical processing capacity, and 10
sensoring of two SET elenents: Electronic control with the main

or et i xod alRg SbFeeeRiaE, Ropbia ¥ KapfbbRii sl asklafh hd e

DDS val ues gegofdifitd oned to a control | ogi c based on the state of at
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the configuration for activation and_control according to 5.
F. CDS contachvalien padepnipleascosding tedntrol with the main function of

activating the suctipnsyalve Wil ik FED DL Bb¥SHE! 2t BRBoMIiG!B
"CDS with fixed timer;" "CDS with fixed timers and sensoring of two SET el-

30 ements™ "CDS with fixed timers, logical processing capacity, and sensoring

of two SET elements;" "CDS with digital processing capacity, and sensoring

of two SET elements;" "CDS with digital processing capacity, having one



20 range, wherein the Dps value is continuously adjusted according to
control signals comng fromanother electronic control, such as an
ETH (pl ease see Figure 2b) or |-VCC copffrol. The control has a
circuit that follows control signals, translating theminto val ues of
duty cycle DDS. It can be built so as to be coupled or not with the
conpressor, or together with the ETH or |-VCC con- 25 trols. Lower

cost and c exit 0 bei ng one of ; G 0
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( CAPconpl @Q%&é@é%ﬁ% f@h?escwo AuoYslanpgip ust ed according to the
state of one or two SET élenents of the system and to the val ues of
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state of one or two SET el ements; one STQ el ement, and has sensors
to identi tyotieereftigarateast, haprrtgocamﬂarsﬁub% @nene@edatﬂ@actaavrmnf ﬁb\@ eMAn-t
so as to be cougl ed, o

h th . Hi
conpl exity LBIN TN ﬁfe'eﬁ'& B\ﬁ%t\’&h}e{ ﬁ’é 8 ofingd F‘SJH‘“@P BF%% #thé Blctions,

confi gurat 'é?ﬁel%@froﬁﬁ:tédfﬁdl %e?é’tﬂ;e@@érﬁr%cté&(%@rtﬁ'é Renigtedsor and the valve
J. CDS integrated with TSD Control™ Electronic set according to "CDS

with fixed for seetjion ccm[stIwcamable@cattleaﬁrc&taﬁmgﬁwsmmngemr 8 Weadppint
el - 25 by a process that can be the observation of the input current or the observa-
tion of the gap between the current and the voltage applied to the compres-

sor's motor, and of controlling the suction valve’s opening or closing state,

wherein the compressor has its on or off operation state determined based

on the observation of the temperature in at least one of the compartments,

30 characterized in that the electronic controller keeps the suction valve alterna-

tively opened and closed, at a time relation calculated according to a mathe-

matical function that considers fixed parameters related to predefined charac-



30 enents”; "CDS with fixed tinmers, |ogical processing capacity, and
sensoring of two SET elenents;"” "CDS with digital processing
capacity, and sensoring of two SET elepgnts;"” "CDS wth digital
processi ng capacity, having one 27 STQ elenent and sensoring of one
or two SET el ements” and; "CDS follower of controls,” integrated with
TSD control . K. CDS integrated with CVC control

El ectronic set. according.to "CDS with digital, processing capaci

and sensor F‘?f{ft'ﬁfcﬁv\%’esﬁ% '%?ré‘ﬂﬁﬂtssv\;&e@ ﬁﬂa Io%sﬁ%am?%%risg GROR 1 the
processinggg dof whaN | iteraafvehf QopheaRA tdife FRASRIENGr PéfrigBRALoN's
two SET el ements” integrated with CVC 80 control, where one single
di gital preoetssilng.el enent (micro-controller or DSP) defines the

i abl es of acti S _and th | e of the val
fequiat e 40 the r eoTPRorrReates IhgTS senFel SreRuE prlaiftem o
Figure ). EQ%h BhedempBrhtivn fyAG, 6Qoh ol thbolehpusat pés aesiedls:

tHd broj
El ectron- ic Eg¥ accordi ng : ol l ower of controls," integrated
wi th CVC 8eacbmabiiet, it$ chrrespording pressuwraaf sabirabon ¢bihe sefrgpiidIgRs.
translatin

el 2 LG L BN el VeRh Sl R SRR A e

el ement. |4, CaBRReIl! Whith @8 the Bads WRheLaMpRebominhient Ssnrzted to
conpressor. A possible alternative solution for the

control | oghach ohetdféhs getion lires, anddbermreportipniiefyeen tesellpadsy, 12
and 13 lLln this solution, a refrige J.S

conpresor with at qutgétde[s%b@@c%a&’r@?st é)@%{fﬁ%éfﬂé}@@ﬁﬂ%@{% ﬁgs%%ﬂ e
least two @VaRRIGEPESat tABSCOPR-of Be 4RBSESI! indénticiRehcOnPatSFRBIhRY Woe-
sensor |located in one of the conmpartnents to be refrigerated, having

capi |l l ary sikbeyacetiors beingdinsieth cohe byftheheonteaisophths aittaghed slaims,

| east one val ve for captroll.i he f.l aw one of the suctions, an
el ect r oni c“@@ﬁ? fhis p8§%8f§t‘?%}"§)g8¢§rﬁ{gd?@ﬂd$% t he conpressor and the
val ve for suction control, capable of at |east detecting the
conpressor's |load point 25 by a process that can be the observation
of the input current or the observation of the gap between the
current and the voltage applied to the conpressor's notor, and of
controlling the suction valve's opening or closing state, wherein the
conpressor has its on or off operation state determ ned based on the
observation of the tenperature in at |east one of the conpartnents,
30 characterized in that the electronic controller keeps the suction
val ve alternatively opened and closed, at a tinme relation cal cul ated
according to a mathemati cal function that considers fixed paraneters
related to predefined charac- 28



teristics of the refrigeration system and | oad paraneters neasured
in the conpressor when alternatively connected to the freezer's or
refrigerator's suction line. This mathermti cal function considers
predefined paraneters of 5 the project on the refrigeration system
such as the tenperatures desired in each cabinet, its corresponding
pressure of saturation of the refrigerant gas, and the relation

bet ween these pressures, and paramet?:rs E?sured fromthe conpressor
whi ch are the | oads of the conpresso LB connected to each one of

the suction lines, andubidPrRPYrtidh ﬁh&’eé’d}uéth‘f’gsﬁwe{ ﬁﬁéeratiﬁg P

descri bing exanpl es of preferred enbodi nents, it “sha under st ood
t hat the scligseobfa tdfagenadionnsystemeaquippee neithnpadeelsleosidionposmpbdssor,

variations, being limted only b léhe g:o tents .of the, attached . .
claims, whel8 SYREBOSUNBIENg RDRRREStS [ Bentafigprated R9dceoliREsing at
1. Methed flapsiCm é@éﬁdrﬁﬂnry(g{))agb%%ﬁélﬁ%iﬁﬂ?eé@ﬁnghﬂﬁ{é‘ﬁé%‘bé% drhied

of a refrigeration system equipped W a doub sucti on conpreéessor,
t he syst em {6l thendpuldensaction nompressee (1@ beigg cantrdlialvid to apriate ritg

at 5 least_two evaporators (.20) si,t,ioned in the conpartnents to be
refri ger at P TRGESTH), C?FF?&'%@E? é"%ﬁegi Qﬁ{n%&%f%‘ggﬁ?e‘f%?h@gﬁ Rypmprises
control | ablgepoopl ternate its conpression capacity, the nethod being

characterized in that it conprises steps of: (1)
conti nuously measur i ndi)aontisgetsly neameingt alrleastomiergpératunel@raing from

evapor dPor & [eIat S SerSSt IsEP R Soriitd il enmsiecel b cvapora-

capacity oftopsh@og,onpressor (10), fromthe nmeasurenent of step (i).

2. Method according to claim1, characterized in that the
opera-15tion in the cdjeatiing nGhrommressionheapasitp rof dse coidessa (10),
per f or med tfhro%:)h t he connegt)j% ﬁnd intermttent disconnection of
its operati gHn the measuremenyo P @d according to the clains

characterized in tha MetpearaRedingit8laible, tRAFCEHARY ANhaY i Bbera-
alternates the operation of each one of the suctions of the

conpr edBor 'tion(indhe gapactity Eiitdonn of tBicomptarser 46Q)ds giengrmeddhmiughzhe

characterized in,.that tf}e i nt eg-. chan%et. of foE?grati fn of the suctions

of the compPBOEGHON 23 IMEMPLED F‘E&G“P FHUGH HoRR'EIPON with a duty

cycle (D1 Ds, D2Ds) 3. tithBROGERIIAD feetHed cR@hs A¥HPREcteRz8d in that under

conpl ementary manner between each one of the suctions (SG, SC2).
operation, the refrigeration system alternates the operation of each one of the
suctions of the compressor's (10) double suction.

20 4. Method according to claim 3, characterized in that the inter-
change of operation of the suctions of the compressor (10) is performed
through modulation with a duty cycle (D1ps, D2ps), the modulation being per-
formed in a complementary manner between each one of the suctions
(SC1,8Cy).

25 5. Method according to claim 4, characterized in that the modula-
tion comprises variable duty cycles {(D1ps, D2ps) between each one of the
suctions (SC,,5C5).

6. Method according to claim 4, characterized in that the modula-
tion comprises a duty cycle (D1ps, D2pg) with a fixed duty cycle value be-

30 tween each one of the suctions (SC4,SC»).

7. Method according to claim 8, characterized in that it comprises

a step of measuring one first temperature (T1) from a single temperature



255. Met hod according to claim4, characterized in that the nodul a-
tion conprises variable duty cycles (D os, D20s) between each one of
t he suctions (SC1, SC2). 36. Method according to claim
4, characterized in that the nodul ati on conprises a duty cycle (D1Ds,
D2os) with a fixed duty cycle val ue be-30 tween each one of the
suctions (SC1, SC2) . 7. Method according to claimé,

h teri di t gt ' t ' first
Comper at ur €098 (T by hS SPRRBEA G pap St e Nor B tes oy &8 a bilpar
tenper at ur ¢nseNSBe fTEdSradsd (80, POPhhH QIEh | iR tars ASPaEIEER RS oh@ st suc-
refrigerated (60, 70) and which, in turn, is related to one first

suction | i riientlingtthapepenatss inre first dubyt cydle {Dtywl e (D Ds).

8. Met hod according .t aim7, characterized, in_that the -
5pressor (10) is co n&é‘%‘hﬂdvﬁ%ﬁnﬁﬂg P ?@Fntzigrﬁ;@r%?tﬁ%e(%'Fi‘)tﬁ%;ﬂ'beo%@"a
refer- encerdeddiq10) is connected WhelVitid fitstaeapcdatige (P15 Iabbb e a refer-
characterized in that the step of neasuring a first tenperature (Ti)

and a secomtcesmpe.at ure (T2) fromtenperature sensors (SET, SCT), the
t enperature nsor T, S bej. 0-_. it Yoy [ f.f
compar tment s fo be PeNRaN AeeaEs S6 M R AR besdin thih R ek o
di sconnect ?ﬁeé(!iﬁiﬂlgb&ﬁ&ttt@ﬁpfe}étﬁﬁel and serandcbad ﬂ@tﬁ?gtﬁtﬁﬁ g@gfm tem-

: 0

achi eve tenperature reference val ues. ]
accor di ng tperatusg sessorsH&ECBET) e femparaturerenshes (ShbSukybeing Ipo-

D1 DS, .. D2 i S, .adj.MSt t h I t ' t -
Cond 1+ MrpeshianedaRSEsss chnplbibrs i pireifiraleiSEni ) iR Eodfrensdy
at the Samﬁg})r@m disconnected whdn BEthhask afrsorid@etond! Rinpdratures
characterized in that the step of neasuring a first tenperature (Ti)

and a secord!il@pehimvertempergture mictengsaralief.e sensors (SET, SCT), the
tenperature sensors

P AU e eSS R kel Wit bR BEE R mat
have its capagiuty cydIE(BaseDRls)libadjidisd tosushERalut Rt fitsEand Be-
, T2) achieve tenperature reference values at different nonents.
15  cond temperatures (T1,T2) achieve their respective reference values at the
same moment.

11. Method according to claim 6, characterized in that the step of
measuring a first temperature (T1) and a second temperature (T2) from tem-
perature sensors (SET,SCT), the temperature sensors (SET,SCT) being po-

20  sitioned in different compartments to be refrigerated (60,70), the compressor
(10) will have its capacity increased if the first or second temperatures
(T1,T2) achieve temperature reference values at different moments.

12. Method according to claim 10, characterized in that the inter-

change of operation of the compressor’s (10) suctions is performed though

25 the modulation with a duty cycle (D1ps, D2ps), the modulation being per-
formed in a complementary manner between each one of the suctions
(SC4,SC,), and being chosen among the three fixed values of duty cycle from
the combination of values obtained for the first temperature (T1) and the se-
cond temperature (T2).

30 13. Method according to claim 1, characterized in that the opera-
tion in the compressor's (10) capacity is performed through the phased varia-

tion in its operation state.



12. Method according to claim 10, characterized in that the

i nt erchange of operation of the conpressor's (10) suctions is
performed though 25 the nodul ation wi 8h a duty cycle (D os, D2D5),

t he nodul ation being perfornmed in a conpl enentary nmanner between each
one of the suctions (SCl, SC2), and being chosen anong the three fixed
val ues of duty cycle fromthe conbination of val ues obtained for the

first tenperature (Ti,) he second te rature (T2). d
according to claim %—4 é’%ﬁ%‘@@&?ﬁ?@&ﬂ fj%cl@ﬂﬁﬁz‘?ﬁg\a ?rQ_ed[ 'i%(%% H{\ételftqg&'
conpr essor ‘chahd@lof GRRAGEANY of thePEshpreRGrshH %ghcﬂich% Rhesestmes tabugn
inits operation state. 31 14. t hod according to claim
12, char acteedutatibri withradutyycleniEoshBRgs), the ossiudatiopnbeing pggformed in

conpressor's (10) suctions is rforned,through l.agi ] a
Gty oyel e STTRETSRY NS SRR DI HoTserrapie SPn S
conpl engnt ary manneqsbeiRed faehdingetPicidime 38Cicharkté®ed FCdhat the
15. Method according to clainms 13, characterized in that the

nodul at i on eadpatiicresomarisedvariakle duty eydes (Bil os ,Ddpbbetvwrarneash eae 19f
one of the suctions é;zg]:?ﬁgz) 16. Method according to
claim 15, dHRPUHAS 'PH2t hat the nodul ation conprises duty cycle

(Dios, D2Ds) with aqbi xedhddtatcsiigto/ alaif 15 chlrdo@eieeacthad iR glod-
t he suctions (SC1, 5C2). 17. Method according to claim 16,

char act er i 2daticnncomarises dety tyele 4Dilos, Bapslcwith afixed piuhs eycle value be-
refrigerated conmpartnent,.(60), . .rel d the capacity of a first
evapori@pr ?‘Q’%ﬁ\rl‘ @gé)onpec?féﬁgghlr‘%org ﬁf‘s?&&mi on line (SCl), and that
the refrigeration capagidtho@iaceofRe@rél ol | §ecidracterionn an thana réffig) ,
re- 15 lated to the capacity of a second evaporator (CAPEv2) rel ated

to a secondratinn cepatifynef adirey refrigetated feampamyaentik&Ppirelatad & the oshe

i CAP f.th i '
Gopact Y, CGRRRR TR bt bUEp SRR @3%01{ S8yl b "t SRABRUINECIS ) P
17, char actgsi thedefriyeriifdn apadist ofsdiebbond réfigef86d contparthemaey re-

fromthe nmeasurenent” of the first tenperature 20 (Ti) and that the
second18uctated tbithe ¢BELjtyief aseroad ayapernt HeAFecdn®lateaderasgeend

that the vavgionfingRscabrgedy BRECHILTBUIEIR) B tfe cREALAFIEARESH) o
val ues of the c6RIBRE T N 0Y SMPERRIsEAPRRBAdtioN utdeltleedDdas &Ppgp t he

reading of two tenperature 25 sensors (SET,SCT), the first i
tenperature sensor (ISEWMesumy ansording dpatlaint vt ¢earpriesieed drpidah@ufiest

Ti) of the fjrst. r i ger o r t ' [
el ated t o PRIST IPESCER SR AEMRR I ferstpetate ot Bpibariture
duty cygl e (fPLESA tiddtdheRrtohd@ueRe® fe (STRLIsAdIVatetRERI the SeEoBE TEmM- S
related to the second tenperature (T2) of a second refrigerated

conpar t nentpe(a@)e (Udki ch in 30turn is related to a second suction line
that operates in a %%?W&hgata%cg%%geto claim 17, characterized in that the value

of the duty cycles (D1ps, D2ps) and the capacity values of the compressor
(CAPcomp1,CAPcompz) are defined based on the reading of two temperature
25 sensors (SET,SCT), the first temperature sensor (SET,SCT) being related to
the first temperature (T1) of the first refrigerated compartment (60), which in
turn is related to the first suction line (SC4) which operates in a first duty cycle
(D1ps) and that the second temperature sensor (SET,SCT) is related to the
second temperature (T2) of a second refrigerated compartment (70), which in
30 turn is related to a second suction line that operates in a second duty cycle

(D2ps).
20. Method according to claim 19, characterized in that a de-



(D205). 32 mand for capacity of the first refrigerated conpartnent
(60), related to the capacity of a first evaporator (CAPEvl), is
obt ai ned through the reading of the fiB82t tenperature (Ti) and that a
dermand for capacity of the second refrigerated conpartnent (70),
related to the capacity of the second evaporator 5(CAPEv2), is
obt ai ned through the reading of the second tenperature (T2).

the duty B oPRach ks % FREeOThIcsrolshiRy)’ sReliLts o
conpr essor chEARBO8IA fifshReappritorfCGARISH) Nebbisined tieibuyghahe eedding ofthe

two or nore tenperature sensors (SET, SCT) and based on the reading of

a | oad senditst tempe(@ue (bt) ankthasppdexasd fonoarpagiheelethg: secons refiiger-

first sensor s related t he fir t ur e i f e fir

i 11 gor ot AP spe it by Telfe o "FRPRRIA ol e sBEatYovghsritor
first sgicti@aPLine is(@@é)nédﬂﬁ?od@?ﬁﬂh@tréédlrg & the rs@toﬁldnthwdt@re((mzp.S)

and that the second tenperature sensor (SET, SCl) is related to the

second tenperature @t2Meadhod aseerding toetlpingdracbaractatizadtimdhat theoslue

o 'secondr it §lSeleS Bs) D209 SRE M vaHES ' abbfy bh Rl RABAISE:
claim17, g@AP@&%ﬁ@ABgo.\hﬂ}) bhadetifed vabo@ onothet leadihigt of loxcbemor®lh,

D205) are define ased on the reading of a first tenperature (Ti)

and based @gratiee seasersg(DET ST Daanddhrsed EBTHE Bading of 28 leatnRessebr

the valDe 55 TERGT TR GHRBFEETRE, FHLs ob apkol Pt sehisbH | Heftiod 16 e
Syst em f or fieanfehdrafige TP W esStet irefiigeanpressapalidnt f(80), which, in

application in refrigeration systens, the refrigeration system
conpri si ngtem, isegtated e caedjist sudios lin2oiSCpdaatioraiatesiin & fist duty cycle

cuction'( S saf L BRLMESHFOTE sihEt ) senson (R ST S PRITATR he ¢

conpr essi OBeEamBtrhyeratite (T2NBF 8380l e&ffigenal lcoteatriynta@0), which in
el ectronic control (90), the system being characterized in that it
conpri §&s: t@Das releded 1@ wos ugtionslinexthat operates in a se¢rNd AWl GYSHE ¢
cont rol bek g onfigured to act in the conpression capacity of the
conpr essor [? @36); fromthe neasurenment of at |east a tenper-

22. Method according to claim 17, characterized in that the val-
ues of the duty cycles (D1ps, D2ps) are defined based on the reading of a
first temperature (T1) and based on the reading of a load sensor (STQ) of the

20 compressor (10), the second estimated temperature (T2g) being calculated
from the value of the reading of a load sensor (STQ).

23. System for controlling a double suction compressor (10) for
application in refrigeration systems, the refrigeration system comprising at
least two evaporators (20), positioned in the compartments to be refrigerated

25 (60,70),

the double suction (SC4,SC,) compressor (10) being controllable
to alternate its compression capacity, the compressor being controlled by an
electronic control (90),

the system being characterized in that it comprises:

30 at least two evaporators (20);
the electronic control being configured to act in the compression

capacity of the compressor (10), from the measurement of at least a temper-



33 ature sensor (SET, SCT) associated with at | east one of the
evaporators (20). 24. System according to claim 23,

characterized in that the operation in3Bhe conpressor's (10) capacity

(CAPconmp) is performed through the connection and internmttent
di sconnection of its operation. 525. System according to claim 24,
characterized in that the elec- tronic control (90) controls an

I nt erchange _,of operati ach one.of.. t ctio f

conpressor .aéur(el “Saﬁﬁﬁgijﬁlf?%ﬁ%’.c'a & With Qﬁeg%e @f,’@f% een\{a @?E%t%ﬁ %28 )'t
claim 25, charact er ipgedysterh Rtoiditg totRim ) ehardctemnsschin that te dper-
conpressor's (10) suctions is perforned through 10nmodul ation with a

duty cycl e atipR iDsthepoamspresspes fd@hicappoly KetRgupdbfRfrimadhthrough the

conpl t - t t ' SC1, SC2) -
27" syt omeabOBRNT e e S ETaReREE o dlor o AR f °re >
el ectrogic control (O80)syeasth =Rkcerdifg toertithald, habedteresd aathat one effc-

the suctions (SC1,5C2) in variable, dut% cycles (D os, D2os)- 1528.
Syst em accdiamingonsok (¥0)neqritrols iedr inderehpn@s of pRefation 1eé -ong &Fitee

conprises duty cyc ( i\t Lxed duty cycle val ue

bet ween ea(,chﬁ?\%S_YB# ﬁe&@ﬁ%@%@%ﬁ% (@éﬁ%%é&%n 29. System
according to clai m 28, yRMrMCicebideg td BlaiMa5, ichaesutpritsth thas theginter-
tenperature sensor (SET,SCT) to neasure a first tenperature 20 (Ti%

t he t enper &hange ¥ MperaliGED! SETFORETeEps6si10) sHetonsisapedammed Heaud

be refrjgerat .60, 70) | C i n r | : fdr :
suct | oﬁ]bl i r%oflg?ﬁ.n Wztﬁc%agge%leeém%’ Qspmésfn d'éﬁ{l@o?ﬁ%%@g?ﬁrf&r@%d n
30. Syst emcasffeficRtary engirfdribelfect RAtRGNerdf2rd subtibafSCHEC,).

el ectronic control (90) is configured to turn on the conpressor (10)

when the first 25 t @fpéatameaccording fo alivelt oherasterieed Inthad the elec-
Cerper at ur 4eEin o By Caflis e, TDHBELF PefPeh eak Ung b FETRIER
be refrigengte®dHth VAiableRritgbpsles il g, @aMsi.0l (90) being configure
to turn off the conpressor (10) when both the first and second
tenperdbures (Ti , T2B. System according to claim 27, characterized in that the mod-
ulation comprises duty cycle (D1ps, D2pg) with a fixed duty cycle value be-
tween each one of the suctions (SC+,5C»). |

29. System according to claim 28, characterized in that it com-
prises a single temperature sensor (SET,SCT) to measure a first temperature

20 (T1), the temperature sensor (SET,SCT) being positioned in a compartment
to be refrigerated (60,70) and which, in turn, is related to a first suction line
(SC;4) which operates in the first duty cycle (D1ps).

30. System according to claim 29, characterized in that the elec-

tronic control (90) is configured to turn on the compressor (10) when the first
25 temperature (T1) is above a reference value.

31. System according to claim 30, characterized in that it com-
prises temperature sensors (SET,SCT) positioned in different compartments
to be refrigerated (60,70), the electronic control (90) being configured to turn
off the compressor (10) when both the first and second temperatures (T1,72)

30 achieve temperature reference values.

32. System according to claim 30, characterized in that it com-

prises temperature sensors (SET,SCT) positioned in different compartments

(0]

(0]

o)
d



30 achi eve tenperature reference val ues. 32. System
according to claim 30, characterized in that it conprises tenperature
sensors (SET, SCT) positioned in differ@&dt conpartnents 34 to be
refrigerated (60,70), the electronic control (90) being configured to
i ncrease the conpressor's (10) capacity if the first or the second
tenperatures (Tl ,T2) achieve tenperature reference values at -

Char act or | J8009 [ETaeREted 507 81 TE SRR TE AHEB] Syt fo Pl s

to control drbgsd tHece6MpRERoPs (PORERIANNY iPThe et 6P IAY e866d ferfdérhtures
suctions (SCl, SC2) through nodulation with a dut% cycle (D ps, D2Ds),
e

t he modul at(fdrf D sichipvedemparaidre refereymepyalnes abdiierRii meemBaiSaeen each

one of the suctions S ) | . e fixed
val ues of duty cycl 31‘ %ﬁ%ﬁﬁ%‘%ﬂﬂﬁ@g‘% Iﬂ%ﬁﬁﬂfi,\/@%ﬁ@@%ﬁ%@ﬁ%&?ﬁ%rer::léﬁz-
10t he f§r stirdrfdTBERRGIN9Q) (sTEdnfdifled 1O Bohtrel Srcifsch babpeetiohf.the
34. System according to claim?23, characterized in that the

g i

conpr essor qeRmyrepsordo htd)grHalions d ShaC it reuginmadplatignuwitan dubhexsigh
t At i S
Syst om accdPaPaDRee 1k MHIAGE beflt BeGhlined, in puomplementary mitner

15pressor (pkwets cachasneibl ehe apatdrisy (SMESC,), and being ciisenSyabagthe
according to claim 35, characterized in that the electronic control

i s confi gurtegetfixesoyalves of Hetyi ¢cte rEmie eambipatian o Nakestaitained from

i th atdut e itte PR gigaha ot e Ser T b T or e 1 a

conpl ementary 20 naaeiSysesiriergo toBRIB 23 [ihagsatbiizes in( $al HwC2dm-
37. System accordi ng to claim37, characterized in that the

modul at i on pEesfsTi(dBkisveanfignred tubgve jts|capacty agigstabipirovehiee phaged

o o BRI BRI e moc- 250 ot pon e s 2o

duty cycles (D1 DS, 382B5ktditameendigged ckive 34, dhaeacterized in that the com-
15  pressor (10} is a variable capacity one.

36. System according to claim 35, characterized in that the elec-
tronic control is configured to control the interchange of operation of the
compressor's {10) suctions (SC4,5C,), performed through modulation with a
duty cycle (D1ps, D2ps), the modulation being performed in a complementary

20  manner between each one of the suctions (SC,5C;).

37. System according to claim 37, characterized in that the mod-
ulation comprises variable duty cycles (D1ps, D2ps) between each one of the
suctions (SC4,SCy). .

38. System according to claim 36, characterized in that the mod-

25 ulation comprises variable duty cycles (D1ps, D2ps) bétween each one of the
suctions (SC4,5C»).

39. System according to claim 38, characterized in that a refrig-
eration capacity of a first refrigerated compartment (60), related to the ca-
pacity of a first evaporator (CAPgy1) related to a first suction line (SC4), and

30 that the refrigeration capacity of a second refrigerated compartment (70), re-
lated to the capacity of a second evaporator(CAPgy2) related to a second

suction line (SC3), result from the muitiplication of the compressor's (10) ca-



suctions (SC1, SC2) . 39. System according to claim 38,
characterized in that a refrigeration capacity of a first
refrigerated conpartnent (60), related3bo the capacity of a first
evaporator (CAPEvl) related to a first suction line (SCl), and 30
that the refrigeration capacity of a second refrigerated conpartnent
(70), related to the capacity of a second evaporator ( CAPEv2) rel ated

to a second suct/i i ne aoresul t ofy the
conpr essor P ?CFYL@RESQMS:%“@ ‘%tt{)e TAE 3&5)8@§F§§P {%Jn{: *cﬁéé fﬁ{sﬁg@%?
suction duty cycl es46DsyBem B2BSiding to claim 39, chéPact&ygdcem ﬂ@t@ﬁ@lem-
to claim39, characteri zed in that the electronic control is

confi gur ed tromia bentrel isiqosfiguigst $©thati a Erst sackion dingdSGs hiseackvaies fiaen

e 5 sczji"t et Bl igh Kb s AT M e P EcH e

41. 5y5$em(999}31"scﬂdﬂga€e@ f%raltmeé@coﬁ@eérapémurée(q“z?n that the value of
the duty cycles (D1Ds, D2Ds) and the capacity val ues of the

conpressor  ( CAPDoandZA@(Y@?@@Z)ﬂCé@@i@afq dlain ¥9s shametenzedrindaatipeotalego

boi ng. rel aCbdt 51U 6/clRs (FTpkt Cparpapd ity SEPREHF YhEs SO Rl mbresdch)

refrigerat QQAP%%H r(t;;xpe MF(2§5%}e deihed Basetusm the ré@i[ageﬁ o tbhq:e‘ram
suction line ( oeratesmaflrst dut

that the seepaerst @ﬁ%ﬁémr esiirat tempEIEiUreBNSPS (é%ﬂ;ﬁ%ﬁ) b@mgrr@lag%@é%d

t of

tarnet 201 e JFFt8meBeBER LR UL G PRl Mo SREE hiTERhidRkpol ity i
second dut yurhds Yelaged {2B2)first suction line (S%?whﬁ)’ﬁbl@@ﬂa@é&m@ﬂf@ duty eyalé m
41, characterized in that a demand for capacity of_the

refrigerat éa1o@)n¢m thasrthe (opnd tempesafule seRsoc epabGT )d'ﬁrr&laﬁet# dp the
| t (
Cenper at ur soar tehpetalu® {2 B e pBH YRR le b el g Wfon in

refriger- 2@ma&.¢d[afe1maa tseebihd 6dblon lisd E3€G wmch htpe(t@teaqm taysenfondhuty
second evaporator (CAPEv2), is obtained through the reading of the

second!® emselat(@es). 12) . 43. System according to cl ai m

42, characterized i d

and t he val ues of tﬁg ?@%’pﬁ o;%}&s‘ﬁ%afga%llg y mgﬁ:%-ﬁnb%ﬂ E%B%?)t are
defined basgshdfort bgpd@gdbnheofirst wefr?reratedecdmpaﬁmaﬁt p@m)atraraeecswsne s
(SET, SCT) and based on the readi E&NF a | oad sensor of the

conpr essor capevity aheafiestavapeeaier Bk, @@mameﬁéhmgatt@a regdipgeof the

first tenp t { S

whi cn it are Pobeltdle i OLAT g oBTBHORF RRHoRERPE fiind Riaer:
ina fppst dﬂéﬂ)cdhi\/rﬁ‘érﬁnéﬂlm(} agkted tbhthe tasacigcohthd eymendteuaporator
sensor (SET, SCT) is related to 30 the second tenperature (T2) of a

second ref (C4Eatleds eblainad thepuall e reafng:ef the sesprditemperatugn(i- a
second suction line bhal HRELALER i 1P cRFH U AUFtSYRLin(tRaPHe value

of the duty cycles (D1pns, D2ps) and the values of the compressor's capacity
(CAPcomp1,CAPcompz) are defined based on the reading of two or more tem-
25 perature sensors (SET,SCT) and based on the reading of a load sensor
(STQ) of the compressor (10), where at least a first sensor is related fo the
first temperature (T1) of the first refrigerated corﬁpartment (60), which in turn
is related to a first suction line (SC4) which operates in a first duty cycle
(D1ps) and in that the second temperature sensor (SET, SCT) is related to
30 the second temperature (T2) of a second refrigerated compariment (70),
which in turn is related to a second suction line that operates in a second du-

ty cycle (D2ps).



36 44. System according to claim43, characterized in
that the values of the duty cycles (D Ds, D2os) are defined based on
the reading of a first tenperature (Ti g6and based on the reading of a
| oad sensor (STQ of the conpressor (10), the second estinated
tenperature (T2E) being cal cul ated 5fromthe val ue of the reading of
a | oad sensor (STQ. 45. System for controlling a double

o oL 1 g . - i ol -
Cofri goration syet edioSy Rl AR tOQIAh 5, EhAREREEE AR vale
conpr essor yet0df thet dﬂht@tcylcjé’ss(Dwg?_l}Zb%?]ia@@deﬁS&i,@%)d, o Qhe atadiingséf a

two evaporators (20), positioned in the conpartnents to be
refri ger at digsttempeogture (T1) and basedagn thensrading of adprd senser (ST the

(357,557 SHRESERAN PSR shOSBIRARIPREpb e FE4] gt it

evapor ag or Jrond fitk ddlubeAshe aeatﬁhg’afé%adlgéﬁédﬂ (6. t he flow 150f one
of the suctions (SC , SC2 an el ectronic control (90

operatively connect é§- IS(YS{Q’F@ fenppnicaliog g doybignatationt sRIMPESHEr %H}))for
ti trol..th t ' ] o f -
Toad of ¢ naPEgiart BB RERAah Sy ERHS. dhe DEESIARR K B Shafitied

of the suctidninthhvie colripeisednpressor having its on or off opera- 20
tion state determ ned fromthe observation of a tenperature (Ti ,T2)

in at least one of tlRecaropieapeheld) yvithatjeasidia guatignedSCeSm) , the
el ect r?@l' ¢ controller ;e%[%l)t %8%&?@&3&&%&2%&10‘%&50@ Vifi tﬁ%tﬁgﬁ[@ﬁ'ﬂn‘(&% to

opened and cl osed, i_ﬁt I-on ate rom asurenent
of at | eastheOfrigerateer @OW®, sensor (SET, SCT) associated with at |east
one of the evaporators (20). 25 46. Refrigerator_that conprises a

refrigeration circurtatilfast pnetemesraiuorpredsGIE .80 Iderpedsinngnaof

| east two ti . ' . r i Qi
e b v St AR S epanrates 50,1 0F (V1S B0 gERERRLE
evapor at or d(t3Badpasid bbthedevapordters; ampaditieast s valweer caitraliyey thiceftow
(60, 70); 30an electronic control operatively connected to the

conpr e$sor chmaetd thesugtionse(SGorSSelet i on control ;

- an electronic control (80) operatively connected to the com-
pressor (10) and to the valve for suction control, the electronic control being
configured to detect a load of the compressor (10) and control an opening or
closing state of the suction valve, the compressor having its on or off opera-

20 tion state determined from the observation of a temperature (11,T2) in at
least one of the compartments to be refrigerated (60,70), the electronic con-
trofler (90) keeping the suction valve alternatively opened and closed, in a
time relation calculated from the measurement of at least one temperature
sensor (SET,SCT) associated with at least one of the evaporators (20).

25 46. Refrigerator that comprises a refrigeration circuit that in-
cludes a compressor (10) comprising at least two suctions (SC1,5SC»),

the refrigerator comprising compartments to be refrigerated and
comprising at least two evaporators (20) positioned in the compartments o
be refrigerated (60,70);

30 an electronic control operatively connected to the compressor
and to the valve for suction control;

at least one valve for flow control to divide the fiuid connection of



at | east one valve for flow control to divide the fluid connection of
37 one of the suctions to one of the evaporators (20); the
refrigerator being characterized in tha¥ the electronic
control (90) is configured to neasure at |east a variable of behavior
of the refrigeration circuit to selectively control the suction 5

val ve and alternate an operation state of one of the evaporators (20)

in a proportion.,of interchange t i he relation of
nmeasur es of)ngtoqlt%%ﬂmtb% f\9a(F agft@e%@ag@ﬁ%&sﬁ%ﬁ()éf the refrigeration
circuit. thetrofrifisiatdraRiing ehagreaizdidng that cl ai m 48,

characterized in that the electronic control (90) is associated with
at | east one tenper thaelectenisgiontml (HhTs semligyieddodneasiraatleasd@ wie

of the co It ts to b frikaerat I i :
O oy O I ihel 8 8 L BRARGch 0 (e cblEe ST Mg spton,
i s di sconngghedandeetiget SRpeaitiore sBeasroneSET IR Bvapohiterse @0 in a
tenperature reference val ue previously established.
proportion of interchange established by the relation of measures of at least
one variable of behavior of the refrigeration circuit.
47. Refrigerator according to claim 48, characterized in that the
electronic control (90) is associated with at least one temperature sensor
10  (SET,SCT) located in at least one of the compartments to be refrigerated
(60,70), the electronic control (80) being configured so that the compressor’s
(10) operation is disconnected when the temperature sensor (SET,SCT)

achieves a temperature reference value previously established.



