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method between compressor and electronic thermostat designed for a cool-
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15 The present invention also discloses a cooler especially having a
data communication system as defined in the present invention.
Description of the State of the Art

Today, in order to meet the most demanding requirements of

efficiency, domestic and commercial cooling systems have the option of us-

20 ing variable capacity compressors, which as the very name indicates, allows
the adjustment of cooling capacity by varying the pumping speed of the cool-
ing gas (that is, of the mass flow), according to the system’s need.

The variable capacity compressor (VCC) has an electronic control
unit, called frequency inverter. In a large number of cases, said frequency

25 inverter performs the information exchange with the electronic temperature
control of the cooling system, also known as electronic thermostat.

The inverter may, for example, inform to the electronic thermostat,
the current status of the compressor and magnitudes measured. Moreover,
the electronic thermostat, for example, can send a command signal to the

30 inverter in order to adjust the rotation of the motor inside the compressor,
according to the need of the cooling system, providing more or less heat from

inside the cooler to the outside environment.



30 inverter in order to adjust the rotation of the notor inside the
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rotation provides the variation of the mass flow of the cooling gas in the
system thus ensuring the viability of the variable cooling capacity of the
conpressor. Regarding the electronic thernostat and frequency inverter ar-
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operating as an element that follows a given rotation or speed reference.

in the so-called third arrangement, the electronic thermostat mere-

20 ly indicates to the frequency inverter the moment at which the compressor
should operate and cease operating. In this latter arrangement, the inverter
is the element that defines the rotation of the motor of the compressor, based
on past records of the compressor’s energy demands. Therefore, in the last
(third) arrangement, the signal coming from the thermostat is resumed in just

25 two levels (on or off), and can easily be performed by a slow element, which
may or may not be referenced to the electrical network.

Based on the above, the present system and method offer a new
communication arrangement between the electronic thermostat and frequen-
oy inverter, using the electrical network (PHASE or NEUTRAL) as reference.

30 By way of the arrangement proposed, it is possible to obtain bidi-
rectional communication, such as in the first arrangement already mentioned,

or merely unidirectional communication with the same functions as the
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possi ble to enpl oy a hardware arrangé’msnt identical to that of the third
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15 communication channel, in a same cable, and therefore, making just a con-

nection in the electronic thermostat and in the frequency inverter.

Objectives of the Invention

A first objective of the present invention is to propose a data com-
munication system between the electronic thermostat and frequency inverter

20 of a variable capacity compressor, by way of a hardware arrangement that
makes use of the alternating voltage electrical network as reference.

A second objective of the present invention is to reduce the num-
ber of cables between the electronic thermostat and frequency inverter of the
variable capacity compressor.

25 An additional objective of the present invention is to reduce the
costs related to the assembly of the communication system now proposed,
for the manufacturer of the cooling system, reducing the number of connec-
tions between said thermostat and the inverter, besides reducing stock items
(from two cables to one) and other possible parts required to accommodate a

30 second cable.

Additionally, it is another objective of the present invention to allow

the use of a single cable between the electronic thermostat and inverter, with



Additionally, it is another objective of the present invention to allow the
use of a single cable between the electronic thernostat and inverter, wth
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tronic thermostat, and the inverter unit arranged to establish an exchange of

20 data between the thermostat and inverter unit, the exchange of data between
the thermostat and inverter unit being provided by the modulation of an elec-
trical magnitude of the alternating voltage source, the modulation of the elec-
trical magnitude of the alternating voltage source being capable of configur-
ing a modulated information signal, the exchange of data between the ther-

25  mostat and inverter unit being provided by a demodulation of the modulated
information signal.

A second manner of achieving the objectives of the present inven-
tion is by providing a data communication system between variable capacity
compressor and electronic thermostat for a cooling system, the compressor

30 comprising at least a frequency inverter unit electrically associated to an
electrical motor of the compressor, the electronic thermostat being electrically

associated to the frequency inverter unit, the electronic thermostat and the



5 frequency inverter unit being powered by an alternating voltage source,
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i nverter ectronic ernostat an requency I nverter unit

bei ng povekkeuMi¥atioh airéwt beingriefinedtagan stectieal ddseciativh detweenthsi ng t he
followi ng steps: - informto the frequenc inve_tehunit 8% means of the
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single hitlgeh Vr\r/?gdulgtri]gn of an electrical magnitude of the alternating voltage source,
so as to arrange a modulated information signal, the exchange of data be-
tween the thermostat and inverter unit being provided by a demodulation of
20 the modulated information signal.
A third manner of achieving the objectives of the present invention
is by providing a data communication method between variable capacity
compressor and electronic thermostat for a cooling system, the compressor
comprising at least a frequency inverter unit electrically associated to an
25  electrical motor of the compressor, the electronic thermostat being electrically
associated to a frequency inverter unit, the electronic thermostat and the fre-
- quency inverter unit being powered by an alternating voltage source, the me-
thod comprising the following steps:
- inform to the frequency inverter unit, by means of the electronic
30 thermostat, a thermal setpoint condition of the cooling system, or any other
information or command relevant to the frequency inverter, in a first commu-

nication instant, by sending a first command signal from a data communica-



- informto the electronic thernostat, by nmeans of the inverter unit, at

| east a measured magni tude val ue or operating condition of the conpressor,
in a secomO 20ovmmMsBcati on i nstant, by sending a second ®OmmBR20102003485 nal
using a data communi cati on single hi @nway. Lastly, the objectives
of the present invention are achieved by providing a cooler having a data
communi cati on system between the el ectronic thernostat and frequency

i nverter of a conpressor, such as proposed in the object now clainmed. 10
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and fipequBiE Ddsarptide bf tHeoDrag@iabs ng systens, where the thernostat inforns
the nonent to turn the conpressor gn or off, b e\f/ﬁﬁ}of e% circ it.I[)eferenced
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2011/ 047453PCT/ BR2010/ 000348 .
used in the state of the art, between an electronic thermostat and a frequen-

15  cy inverter for cooling systems, where there is bidirectional communication

between the controls, by way of an exclusive physical means;

figure 2 — illustrates a first arrangement between the thermostat
and inverter equipment in the state of the art, illustrating the case in which
the control circuit of the electronic thermostat is electrically insulated from the

20 electrical network;

figure 3 — illustrates a second communication arrangement nor-
mally used between the electronic thermostat and frequency inverter, for
cooling systems, where the thermostat sends information to the frequency
inverter by way of an exclusive physical means;

25 figure 4 — illustrates a third communication arrangement normally
used between the electronic thermostat and frequency inverter, for cooling
systems, where the thermostat informs the moment to turn the compressor
on or off, by way of a circuit referenced to the electrical power network, the
frequency inverter being the element that defines the rotation of the motor of

30 the compressor;

figure 5 — shows a communication arrangement, object of the

present invention, between an electronic thermostat and a frequency inverter



7 for cooling systens; figures 6a and 6b - illustrate the two
arrangenents of the electronic thernostat concerning the electrical

i nsul at i owokzetnvmess3t he | ogical circuit of the thernost aPCamR20109H00348

transm ssion circuit and recei pt of ilnf ormation, refe- 5Srenced to the

el ectrical network; figures 7a and 7b - show the two arrangenents
of the frequency inverter circuit responsible for receiving and
transmtting information fromthe electronic thernostat, especially rel ated
to the ekgclddinglsysfard;ation for purposes of safety or |mTun|ty to

di stur bances fr mthe electrical network; 10 figure 8 - illustrates, or
exenplifies, a fflglsiteSfQﬁ and Bbrodiustiatenetive amrangaraenisfibe el/FoNn or der to

transmt .ipfo on: in.thps I rnating
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modul at i fige eSS A R tplsh@igSioh tircUieind eeddigthehinforidtionmagfeon; in
this case, by way of a binary word 15 forned by cycles of the alternating

vol t ape nencast to; the electrical ngtvgilt,e 10 - shows a third formof nodul ating the

alternating vol t e of ect

i nformation; in \Jrse Z’;é@%det/b éﬂ°§’?l‘hg?""§%£"‘n”%??’é&§g§f thgtffaﬁr(ﬁ]%glegy t he
nmodul at i Qr'i\/é?fertch@umréﬁidﬁﬁiblégor/ pddeidieg ahdaragtsaaittieng ﬁ1famﬂmyfr¢rhahet hat of
the electrical network; 20figure 11 - illustrates the Itﬂ%fh ntati on of the

ar r ange mefRctiesie ﬂh@fﬂw&lﬁ etS@e@@ﬂlw rlatpd tedhe eleeksical s ofifiat ed
second arf a%gg;??é#e)t); rInru?\ﬂg??E lg{%@{:&% grgﬁpﬁ\% élggﬁfcgﬁﬁé%rk 0 the

frequenC)Pl nployin network as reference; and

figung 12 - illusipurs 8s- illwetratgy, @rexeaiplifies 0 f#ﬁefomnmn‘usnedukmtlngZBer angement
to obtain the same effect as the denom nated, first arrangenent ﬁel ectronic

t her nost Ategratingr «ji@grcy Wﬁ@ért@é?af@%h@ﬁ%f@ﬁtmﬂ%ﬁtﬁ'?d??ﬁee IS HEIt he

electric r@‘f‘ﬁv ed Description of the Draw ngs
Fi gures %P%gﬁhoﬁﬁg%‘ghgnenggeo aaﬂ(lata comuni cation sys30 tern normal ly
enpl oyed in the sigate 90f illustrates a second form dbnedudatirigctienaltgrnatingure 1

shows a first conmuni cation arrangenent. etween n el ecft %nl c t her,nost at
and an i ‘ediagen grder todransrgi U&‘ﬁ@%ﬂtﬂ% in s case, by way of a binary word

15 formed by cycles of the alternating voltage network;
figure 10 — shows a third form of modulating the alternating vol-
tage of the electrical network, in order to transmit information; in this case, by
way of a frequency signal obtained by the modulation of the alternating vol-
tage at a greater frequency than that of the electrical network;

20 figure 11 — illustrates the implementation of the arrangement now
proposed, to obtain the same effect as the denominated second arrangement
(electronic thermostat sends information to the frequency inverter) employing
the electrical network as reference; and

figure 12 — illustrates the implementation of the proposed ar-

25 rangement to obtain the same effect as the denominated first arrangement
(electronic thermostat and frequency inverter exchange information) employ-
ing the electrical network as reference.

Detailed Description of the Drawings

Figures 1 to 4 show embodiments of a data communication sys-
30 tem normally employed in the state of the art.
More particularly, figure 1 shows a first communication arrange-

ment between an electronic thermostat and an inverter unit, or frequency in-



WO 2011/ 047453PCT/ BR2010/ 000348 8 verter, for cooling systens, where there
I's bidirectional comrunication between the controls, by way of a physi cal
means f orweadotwy4r4s8ee conmuni cati on cabl es. PCgmr0®/000348st r at es
an arrangenent proposed for the pr eséht in-5 vention, in order to devel op
data communi cati on between the electronic thernostat 200 and an inverter
unit 100. The data conmuni cati on system between vari abl e capacity
conpressor and el ectronic thernostat for a cooling system such as proposed

in the prageptfor MBIk WstehPTPRhERS tdre! i§aSliréctionefl eontiuhibdBeh &e-uni t 100
electr- 10ically associated to an el ectrical notor of the conpressor.

Fi gure 5taeso thdoostrolbaby way ofl@physiaaloneres fwsied by tuepscammgnicacal | y
associated to,the frequency inverter unit 100, the el ectronic thernostat
200 and t'RB qarbLecftjency inverter unit 100 being powered by an alternating

vol tage source 1lfjguke/SlIVRBtAGROHAI ArrafgSRBRBpIsYRedi foh theipresant - t he
present system has a data conmuni cation single highway 50 between the

el ect’ oniventivryr irsrder toaievetpn Hata reuaweicatinieberedmithe @iectenianged to
establish an exc e of d said devices. In the present case,

sai d dat ﬁh%rmﬁﬂﬁ%?Bﬁaﬂi'&%%Wﬁb'forrred by a single data comuni cation
el ectrical 20 calhe, ddthfdh@hlcatibhosystdia isstivebhonsiableichphtiey tosiay in an

efficient exchange of data between thernostat 200 and inverter unit 100.
Fi gure 5 paesseriandelectioris thammostat forea gpeling sysfeat sHChASspiaposeddinect i on,

conpri seg, of I I cab ' : i ' | ghway, and
Che. a1 T otteer e i ONR R boprBED B RER A e ST Rt 18T 05
the {ovenéfly asdotialéio 2% clediricd dndtopofithd comprssee characteristic of the
present invention refers to the npdul ati on of an el ectrizfpg)lj_ %n{gt ude

ot Sie e

Snetwork of the &igwenagiseyshenve dbat fruplestresic Kigrgestal 4 e
al ternatid ﬁ%\égg{)@ig?ea‘){o ﬁ%efr%@éﬁ@'eﬁ%daphﬁfe?wﬁo ttﬁlé‘%le%ltrloﬂw fHerfRseatel T 1 ci ent

and conpl®e a comrunicaflon tween t el éctroni c thernostat 200 and
t he i nveroer anthitie fF6Quendyeinverten udid 1parbedng poweesdhbplam, alternatieg sol-ut i on

presented in figure 4. This solution offers just one command of the on/off
type bet \@@H SQHIGE Br-ectroni c devices, and not a data command conmuni cation

and_ggui pent St alyan el RSnAESRRERSr With IRIcHH, A 47SBH RRGHO! 000348

9 the present inventli om. _
has a data communication single highway 50 between the electronic ther-

mostat 200 and the frequency inverter unit 100 arranged to establish an ex-
change of data between said devices. In the present case, said data com-
munication highway 50 is formed by a single data communication electrical
20 cable, differently from the solutions available today in an efficient exchange
of data between thermostat 200 and inverter unit 100. Figure 5 also illu-
strates that in the present system, a single connection, comprised of a single
cable, comprises both the communication highway, and the alternating vol-
tage power capable of powering the thermostat 200 and the inverter unit 100.
25 An additional innovative characteristic of the present invention re-
fers to the modulation of an electrical magnitude Snetwork of the alternating
voltage source 15, so as to modify the alternating voltage of the electrical
network, thus allowing more efficient and complete data communication be-
tween the electronic thermostat 200 and the inverter unit 100, when com-
30 pared, for example, to the solution presented in figure 4. This solution offers
just one command of the on/off type between said electronic devices, and not

a data command communication and equipment status, such as proposed in



In essence, the exchange of data between the thernostat 200 and the

I nverter unit 100, pursuant to the teachings of the present invention, is
provi ded W9 2bhev4msdul ati on of an el ectrical magnitude SeeTmR2B100004BE
alter-5 nating voltage source 15, sai®l magnitude preferably being a vol tage
value Vf or current |If obtained fromthe alternating voltage source 15.

Sai d nodul ation of the electrical nagnitude Snetwork is capabl e of
configuring a nodul ated i nformation signal Sx. Thus, the exchange of data
bet ween fhernostat 200 and the inverter unit 100 is provided
10 by a m@sﬁgﬂﬂﬁhg the nodul ated i nformation signal Sx.

Figure 5 shows thae$$dsrmerrmm5mMQermfodatatbatwegh@hﬁth%mwiﬂt@r@ and exchange

Cher met ke S0Enehdrihe0prparcant fnite Jeugtings OF tndBRESRIYBRLA 1E o))
bi di rect %Wﬁe(ﬁj &Ethéqm%!ﬁl‘aﬁéﬁ 'o@%ncélécf?i%aﬁﬁﬁ@hitudé Sne‘tﬂohﬁéﬁﬂwwaltém

conmuni ¢ t|on peri ods or nonents, described bel ow
exchahge nafingablage gonecehs asHid mgm@dﬁmrefﬁrabkyrb%% doepltage ‘@J‘H%P@ed for

t he nodul ati on ctr cal u f the alternating

vol t age QBGPU@”E&OE?F'F?? er%lfﬁre yﬁﬁ@f&?&%shéf‘d for the dermpdul ation
of the nodul at ed gaif ﬁ{dmnatm &itaB dlechicamadsitidevSnévorkig tagfifle 0 and

2. By a second comuni cation period T2 arranged for the nodul ation of the

el ect ri cabnfiging adwoguleted infownatianesignek Sxat lhlgys\ﬁbﬁt@@@a@eﬁr@edaf% by the

i nverter it 100 and.for_ t.h f. tion

Si gnal S)PGB'P’%‘?H I'h% eé?%@'\’%?h%"ﬁ%ﬁ%‘f?@% m%%ﬁe EL‘B? ra\(’:'g%’ramam cati on
peri od Thy 4 BempldaRitioRdfehé heddsibatinfPatioh eigmal Skor exanpl e, to the

i nverter unlt 100, what the rotation of the electrical rm or .shoul d be, or

informs to said imgwet®shews thatdbetmedulatad inferRarationcsional #X Rerhan _
conpressor 6%@&% 9 dmm%?thgla‘n(lijlﬁela%tlo%Eﬁgyﬁl{jﬁ%&%ﬁgpﬂﬁa‘ém%l%éﬁ'tﬁ@ period

T2, the %€ orm as nmentloned previously,
to the eligsimenbc20handvise divedi@®uhlieOQurrent status of the conpressor and

of the measured ?\lﬂgr%t srégc?;llyr,r%?dr”éctlgnal data communication can be exempli-

15  fied based on two communication periods or moments, described below:

1. The exchange of data begins by a first communication period
T1, arranged for the modulation of the electrical magnitude Snetwork of the
alternating voltage source 15 by the electronic thermostat 200 and for the
demodulation of the modulated information signal Sx by the inverter unit 100,

20 and

2. By a second communication period T2 arranged for the modula-
tion of the electrical magnitude Snetwork of the alternating voltage source 15
by the inverter unit 100 and for the demodulation of the modulated informa-
tion signal Sx from the electronic thermostat 200.

25 For the first communication period T1, the electronic thermostat
200 informs, for example, to the inverter unit 100, what the rotation of the
electrical motor should be, or informs to said inverter unit 100 the best mo-
ment for turning the compressor on or off.

For the second communication period T2, the frequency inverter

30 unit 100 may inform, as mentioned previously, to the electronic thermostat
200 the current status of the compressor and of the measured electrical

maghnitudes.
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communi cation occurs by nodul ation of the electrical magnitude Snetwork of
t he al t erwiat2ong4v43Bt age source 15 generated by the el ecPCOMR2010HO03IBST at
200, and by denodul ati on of the electdical magnitude Snetwork of the
alternating voltage source 15 determ ned by the inver- 5ter unit 100.

In order to exploit the present invention in greater detail, figure 5 al so
shows ot her relevant characteristics which nake up the data conmmuni cation
system now prop ' 85 ficatidhe oBiirst B GRo@flafibn séf thed second
dat a communi cat f{gﬁgf)r?%@ rgall " 1§@ﬂﬁ?‘lsposeq I’ESFECtB‘JI]'VM y in the fre- 10
quency i gleefrical magnitudé Gretdorknofithe adiesnatinghveltageesorsse 46 ganprated

Whereas the first data co ni.cation bl ock 13’ .. l,ect ki soci at ed
to a secnihq eleqirRAIC rmggya& rﬁﬁging%ngﬁﬁgoéooﬁrt@ eé&ﬁqﬁ%{rlé?_e ably the
neutral f; o[B§ﬁéﬁv{%r9fofftﬁ€_a&8maﬁﬁgl/éxtagé@oaﬂfe)ms deesreisadrbyihe atvieon bl ock
13" is electrically associated to a first termnal of the alternating
vol t age tEpumiti0Oe 15, preferably the phase term nal F of the source 15, so

t tablish trical. ' i Cir.cuj f h
ol ectri cal netwonkrds dorgranas ARRRor aRLehdf SrbaleF AR "o an

the im’e%l%srs ot ofHeP reibibft ERAmcRITisEEsMHIEH fal@up tiedats comefwenienced t o
the el ectrical 20 power network, is achieved by the use of %I ectrjcal

i nsul at i catioreaystebonhhws proposed | Mete; 6eii examplardbe fxisieace SRATLANT he
frequenc verter unit 1

I n 0Q. y 4 Kb | te two
possi bl eg%‘i"q g?@n@"'&é@‘f'ﬂ?ﬂ%&?%‘%ﬁl 1f?'o;lgt %?ag p:%%se glaraetgl Pg%tﬁ}(%#ﬂt g%frgct roni c
t her qgpst gﬁeﬁ%ﬁ}lnvéﬁéﬁuﬁﬁﬁggia’ﬂd ¥, thé ettt nfathenmioestdt2@0use of el ectri cal
i nsul ati 80 applied to an electronic 25 circuit osed in said

"
thernostat 200, Wdielteas toaifirstdataganegppieation oleek ?é’e#ef?'gf?ﬁ”ﬁa”éﬁ‘a'

Interpreting, the shared,info 1.0R, | f I nverter
uni t 100.30(’&e oa Se%?’é%i‘?rm!ﬁ%f&@%aé F%%%V@%bge&*rgéﬁgdbgedij erent
types of yfd @elifrbc #maRdl W ofltRetsouree ik viheesecandt dates copirogisptien s,

transforners, anong 30 others. Fi 3ure 6b shows, OE&\Aéev&r an. ar [tan enent in
whi ch it blaskri®” is geally assogiaded to alfsst ieymyal; afergating Voltads | n,

figupgs ggu%réd1g,bpr%lf'eor\gbﬁloﬁ1%i N AT AN EEBE fd Q6urkBeis5, so as to estab-

lish an electrical communication circuit referenced to the electrical network,

and the exchange of data between the thermostat 200 and the inverter unit
100.
This form of communication, that is, referenced to the electrical
20 power network, is achieved by the use of electrical insulation means both for
the electronic thermostat 200, and for the frequency inverter unit 100.

Figures 6a and 6b illustrate two possible situations designed
merely for the insulation of the electronic thermostat 200. More especially,
figure 6a shows the use of electrical insulation 80 applied to an electronic

25  circuit 3, disposed in said thermostat 200, said circuit being responsible for
generating and interpreting the shared information, or just sent to the fre-
quency inverter unit 100.

Electrical insulation 80 can be formed by different types of elec-

trical and/or electronic devices, such as optocouplers, transformers, among

30 others. Figure 6b shows, however, an arrangement in which it is not neces-
sary to use an electrical insulation 80.

In turn, figures 7a and 7b show possible arrangements for the



WO 2011/ 047453PCT/ BR2010/ 000348 11 el ectrical insulation next to the
frequency inverter unit 100. Figure 7a illustrates the application of an

el ectri cavoizos4atsson 80 for the ele %roni c circuit of ®arBR2Mi000338),
whereas figure 7b shows an item of eiui pment devoid of such insulation.
S5Normal ly, the electronic circuit of the inverter unit 100 is not insu-
|lated fromthe alternating voltage el ectrical network, however, it is usual
to enploy an insulating elenment in the position indicated by figure 7a, in

order t0cp@ichl tilsuIABES inRSH t6 ARG TickRicPBy iifvaiter @iiit 108t Flyrdataniiiveadi ng
from bei ng damaged i n the event of a disturbance of the electrical network,
such as sfratesvibetappiicationyef aeleleatricaldasidation g8ifakthesglectronic circuit of |  gny

Gapend ot TRRAOP RS e iEkidd Pn it &r EFRIRACACARRAR oFSUE | o

circuit siidtpn.nverter unit 100. Figures 8 to 10 show, pursuant to the
teachi ngs of the present in- 15 vention, possible forns of nodul ation of
the ebectrical nellgethsreleaiseric digulofitbe dayerian wht 400 & OREARY-of dat a

bet ween e el ect ' : v und it JQ6

Fi gure BH%Sﬂ'ﬁhogﬁrtéggéﬁtrhéﬁﬁéhs %%g t'ﬁcrg%nﬁsér%%to kl{éﬁ\}i’/&h{ér&dltgt a ccl)rtrcr)runi cation
si ngl e hiegipiey ahGnsuigfirey eleesshttin thdpositien ndicated it fiqure, 7apin bale2@ot he
alternating voltage source 15, can be formed basically b ulses related to
frequencyveid thee rerdingitransmission input, | ¢f ust dhe ;3ata fe}%j'@%rfg’éﬁi MYyl ses is

interpre t t 0 deiR¥t EAVEK &icH st 2 100, as a
conmmand ;d%%aa Sjm %eémr%é@;%h%‘,%gf%frﬁgxg%%}rrg!&?r?gsﬂseh tChe Sf?equency
i nveroer voRage $0Qeq elextrotbadmdticomiselate. t o be fol |l owed by the conpressor,

proportional to the nunber of pulses. Therefare, e dul gt ed information
signal Sx is forHea@nyCASEhAE AHRIEY PEGSIBEALR ﬁg“'é? %Enﬁ%ﬂ ’B?ua'?ﬁ%ﬁ@'ﬂcy cycl es

O e SRS GoSEh s e B AR g STl o, T
RPM counéi ¢igcuttof e freeria unlite1 00.
Figures 8 to 10 show, pursuant to the teachings of the present in-
15  vention, possible forms of modulation of the electrical magnitude Snetwork,
so as to establish an exchange of data between the electronic thermostat
200 and the inverter unit 100.

Figure 8 demonstrates that the signal transmitted by the data

communication single highway 50, referenced to the electrical network, or to
20 the alternating voltage source 15, can be formed basically by pulses related
to frequency of the network.

In this case, the number of pulses is interpreted, both by the ther-
mostat 200, and by the inverter unit 100, as a command or datum. The
thermostat 200, for example, may send the frequency inverter unit 100 a ro-

25 tation value to be followed by the compressor, proportional to the number of
pulses. Therefore, the modulated information signal Sx is formed, in this
case, by counting a number of frequency cycles of the alternating voltage
source 15.

As an example of implementation, let us consider a rotation range

30 of 3300 RPM, with minimum resolution of 50 RPM, counting 66 puises of the
network for maximum rotation and 1 pulse for minimum rotation. Along the

lines of this reasoning, a rotation of 1000 RPM above the minimum rotation is



network for maximumrotation and 1 pulse for mninumrotation. Al ong the
lines of this reasoning, a rotation of 1000 RPM above the m ninmumrotation
is WO 2000/20t17453PCT/ BR2010/ 000348 12 identified by comoTiBRIOODOMIBSeES.
Anot her possible formof nodulation #4 illustrated in figure 9. In this
case, the systemoperates in the sense of nodul ating the voltage of the
alternating voltage source 15, or the voltage value Vf obtained fromthe
alter- 5 nating voltage source 15, so as to create binary infornmation

formed byerifie8ibycouhfing PoSofigddition, for a word having 8 bits, or 1 byte,
the first elgflﬁtle(BpT 0) i%di cspates the start of the word to be interpreted by

the control circAnpthemgiossideifows afhvorukdpnds iiustrated fin figuee . &ach bit is

represented by a,voltage cycle of the alte ' vl r 5.
o P LN g T RS R T U
t hat eaCBth#ﬁatih% VoRE B Golica™s Eort thnvokagiolue Whebiiied honets algert he
robustness of the signal transmtted. Thus, for the nodul ati on nechani sm

[{vie )

pr eset edating Mofage Dureed Spsauaaite createobipaty sioenatinn fapned byobned by a

Lo ! O I BTG, BTG BHELSE Sy echsEpRTE O oL 20

15source s anothér” exanple a’signal

format cappkAtes Ghenstari 6f the dak@ t6asenimtegsretazh b etheeesntrdlecirmit tiat 200 and
inverter unit 100, pursuant to the object of the inventjion now groposed. In

this caseecaives e difarmaation. c difigwre £.i eachobibdk represegted RYvih VOlia9R fi gure
5, Is a sem.c [ nodul ati ng the voltage of the
el ectri c&VClﬁeq?&ﬂé%hg{nagﬁérvég?ééggpggeugéby. For ingt ance, in g net wor k of 50

Hz, i@ is possi bHevicveds theref megubscyarigtiope of tis®maodtiatidnr progosedeni cycl e
of the network voltage. In_other words, the frequency inverter unit 100
ga

coul d r eg@ovaesugh thapsagle bisfs faimed ’Pﬁéﬂwﬁ(ﬂ?a%ﬂd?yélﬁj me&?@’ CTegs188r ot at i on
to be ap%é?goqﬁné&epftﬁ{r@;%®ﬁn§ﬁran fted. S THBS Sor 't e'rﬁo@tﬂ?ﬁbﬂ?'n@eélﬁn\lary. the

time TON orm o I'ng a val ue, or else performa nodul ati on
i dent i calisrh @rédenteden figliresd rthcatodolatedinferntatidnnsignalle8x isofdnmenh i aar y

' nformt is%’? 'of binary words formed by frequency cycles of the alternating voltage
15  source 15.
Figure 10 illustrates another example of a signal format capable of
providing data communication between thermostat 200 and inverter unit 100,
pursuant to the object of the invention now proposed.
In this case, the second data communication block 13”, as shown
20 in figure 5, is a semiconductor device capable of modulating the voltage of
the electrical network at a greater frequency. For instance, in a network of 50
Hz, it is possible to use a frequency range of some kHz during a semicycle of
the network voltage.
In other words, the frequency inverter unit 100 could read the val-
25  ue of this frequency and correlate it fo a rotation to be applied in the com-
pressor. What is more, it is possible to vary the time TON as a form of
transmitting a value, or else perform a modulation identical to the one iliu-
strated on figure 9, in order to form binary information.
Therefore, the modulation presented in figure 10 shows that the
30 modulated information signal Sx is carried out using a measured frequency
value, or cyclic rate, of the alternating voltage source 15.
Figures 11 and 12 exemplify two possible embodiments for the da-



Therefore, the nodul ation presented in figure 10 shows that the 30

nodul ated information signal Sx is carried out using a neasured frequency
val ue, orwoyellv@745at e, of the alternating voltage sourc@CIBR2F0guoxEs 11 and
12 exenplify two possible enbodi nent 43for the da- WO

2011/ 047453PCT/ BR2010/ 000348 13 ta communi cati on system proposed in the
present invention, designed respectively for unidirectional and

bi di recti onal conmuni cati on. is possible to note, for exanple, that the

|t
data complriohihliRRatbn Hystdth Propys&P inh The qsrasehethvebionadesignadf fer st
el ectrical connection point Sx1, to the electronic 5 thernostat 200, and by

way of aspeciinely &residirectionaband bidisectipiahcomraunieatiam fieistrassikieto 100.

It is alsqg, possihble to po hat, _t L-nat fi d Q dat a
conmuni CQPF%n%BIWI?BHT%ghEe@E %@O&W&@gsﬁﬂgl%gﬁh“@a&m@gﬁ%ca i on branch
or devi caecttMBE W bf aufiret klectlidtd ddtriction pulht SkA0 thiake adlettearsit an

I nverter communi cation branch 101, this being electrically associated to a

secorfd etharmastall 20@ranst by svaypef atsesend; elegtrical sennration; pRIBY &2, @10, and in
a secondg&%lr%;giur}'ﬁfe@qir 111, opposite the first pole inverter 110, to a
I e

second t alternating voltage source 15. Said termnal is

preferably a neutt gl alkerpostbié naindie that the denominatedfirsiaand seleonel ect ronic
t hernostat 200 has at |east a thernostat conmunication branch, 201

el ect ri capt3 camaygication blgcks 13713 epelt have At Ieast fdataPMyBHAICAERA i n a

first th 210, and in a second thernostat pole 211, opposite
t he firs?Fﬁ%’{rﬁ}Dg?\g{:&pole 210, to a first termnal of the alternat- 20 ing

vol t 4ge source 1MorSapdrtitulasly, ties mhvater anipredtehabl 3t Egshase invarternal F. I n

any case the first term nal of the a,Iterna{j ”ﬁ VOlta%?eec? urce 15 gan be
formed bgorHauRisation bragshiledy tRis beiBgcglecically ASSRE rBISECPBh t he sane

source | ARl fifhelion I8 i & st Roid jnvetef AN D&l il & EonGat an

el ectric communicatron'circurt | I ned by an el ectri cal
associ at ipofe maeyieer 1t heppoditer thatfirsgpulel ineertersd10,de a Secartetarminaltafr
conmuni cati on branch

ettty TP AR A e T e KR
uponyreviiaYpNy. the ex-

In contrast, the electronic thermostat 200 has at least a thermostat
communication branch 201 electrically associated to a first electrical connec-
tion point Sx1 in a first thermostat pole 210, and in a second thermostat pole
211, opposite the first thermostat pole 210, to a first terminal of the alternat-

20 ing voltage source 15. Said first terminal is preferably a phase terminal F. In
any case the first terminal of the alternating voltage source 15 can be formed
by the neutral terminal N, whereas the second terminal from the same source
is comprised of its phase terminal F.

It can be affirmed that an electrical communication circuit is de-

25 fined by an electrical association between the alternating voltage source 15,
the inverter communication branch 101, the communication data single high-
way 50 and the thermostat communication branch 201.

in said arrangements, as commented upon previously, the ex-
change of data between the thermostat 200 and the inverter unit 100 is pro-

30 vided by the modulation of an electrical magnitude Snetwork of the alternat-
ing voltage source 15, so as to arrange a modulated information signal Sx.

Said communication also occurs by demodulation of the modulated informa-



change of data between the thernostat 200 and the inverter unit 100 is pro-
30 vided by the nodul ation of an electrical magnitude Snetwork of the

al t er nat -wongival4sage source 15, so as to arrange a nodeCamBRioiobexsat i on
signal Sx. Said communication al so o¢turs by demodul ation of the nodul at ed
I nforma- WD 2011/ 047453PCT/ BR2010/ 000348 14 tion signal Sx.

Figure 11 shows, for unidirectional data comrunication, that the inverter
comuni cation branch 101 conprises at |east an el ectronic receptor device 2
and the Ei@ﬁ%!??r%‘i &y communi cation branch 201 at |east an electronic 5
transmtter device 1. Figure 12, in turn, illustrates in greater
detai|l that the Figuset®r sbowsufircanidisectinnahslata gommunication.HbakdRe at

commruni catign _branches 201, each conprise | ea I iCc
Cransn ¢ TWENABOPRERUN EAon P AT 10 hAORIEeEs of st sl aipafonByEEtser: -
bi di r ect japiak CaRI®E gRirhRstatdhimbiiiRafibe DeavicH PO eat (€23t bheslagitbriat i on of
the electrical magnitude Snetwork is preferably carried out by way of the

el ect% ontransméterdaviea 1devi ce 1 and t he denodul ati on of the nodul at ed

i nformation signgl Sx j erfor radevi . Further
prefer ab!by, t hebglf@iég?r_i)%i ﬁ" ttll’@ngﬁl\git%?g\gév%eé@eP%@E%ﬁfg‘% yg&:ﬁori ;;
conponengom@hiurd i BRArehC1 0T Hhd thé Hsarhfistst commuhicatiapdvhrclids ul ating
the el ectrical magnitude Snetvvork according to the signals established by

the dat acegh pie compriges aldpasiiarnelestpnicdransmitiar ﬂ@‘,’icﬁﬂoa'iq@t '@E‘ét:?'_ﬂ oni ¢
FeCOP OF (eI i, AR AN NG Bl o ATRANE im Beafbct roni o ciroul ¢

i nsul at e§ adjusting the no magni t ude Snet work,
for ggrrect intefptiee pridehinvention thdenatatliatidyof the elespieat magnitode r ol

g: ; gﬂ: E ::Snesaftjl\,ivglrkdigVpirgfeesrat{;llryecacrF?eraglﬁnca)?l%]Igyc}I vsl/)ayy })P teherglggterglgiicvtreanesln%ﬁérr Q\i/igecont rol
1 and the demodulation of the modulated information signal Sx is performed
by way of the receptor device 2.
Further preferably, the electronic transmitter device 1 is an elec-
15  tronic component, or electronic circuit, insulated or not, capable of modulat-
ing the electrical magnitude Snetwork according to the signals established by
the data output of the respective control circuits, and the electronic receptor
device 2 is an electronic component, or electronic circuit, insulated or not,
capable of adjusting the modulated magnitude Snetwork, for correct interpre-
20 tation of the data by the respective control circuits. Said devices are com-
manded by the respective electronic control circuits.

It has to be said that bidirectional data communication, pursuant to
the teachings of the present invention, is not performed simultaneously, that
is, when the electronic thermostat 200 sends information to the frequency

25  inverter unit 100, the electronic transmitter device present in the thermostat is
modulated, at the same time in which the receptor device 2, disposed in the
inverter unit 100, receives the modulated information for subsequent demo-
dulation of the modulated information signal Sx, whereby allowing the use of
a data communication single highway 50.

30 The solutions presented in figures 11 and 12 take into account,
preferably, the electrical insulation of the alternating voltage source 15, for

safety reasons, and to prevent contamination of the system by potential noise



It has to be said that bidirectional data comrunication, pursuant to the
teachi ngs of the present invention, is not performed sinultaneously, that
i's, when wbeodl®e4s8oni ¢ t hernostat 200 sends i nf or mat i oRCTBR20®/0eBGUENCY
25 inverter unit 1007 the el ectroni d®transnitter device present in the
thernostat is nodul ated, at the same tinme in which the receptor device 2,

di sposed in the inverter unit 100, receives the nodul ated information for
subsequent denodul ation of the nodul ated information signal Sx, whereby

al | owi ng jfitBffettifeeOfrom tha! ActIRUNHEREVSN cthéghardwaravedlufiéhs aﬁaPhBeSm utions
presented in figures 11 and 12 take into account, preferably, the

el ect ri catsef ythoat said ipsulatienaas shewn ﬂﬂmggwm@?g@bs darand 15, for safety

2011/ 047453PCT) BT b0 R T SRk Bokdc Ry ShERIEs BT e esloner.

ot her harrﬁh@ﬁlansél@'é(ﬂﬁ@ﬁedmhamguww\eh@@étr@ﬂcdheﬂﬁmétat P00, amsashown in

figures 6a, 6b, 7a and Wth the solutlons descri bed above,
the oBj emvartes btb\"t 105 %@@@@w{y aw&mte@rtog@teeadm aningle HgOwWRY. €a0f an

el ectro t t

associ atn gﬁ oge ﬁﬁ%y ga@&ﬂgpésrﬂ %&Yé‘e’rs t?émgrf'%ferérqgefd@ 5 2%:Ijtoeﬁr;rﬁ#n?/cat I on

50, sai distevolt beun:@ 1 8fatideoaeablé of trhedahting naelmageldfage edectrice 15 and
capabl e of nodul ati ng the volta%e of the electri¢c power network, in order to
establ i smoavem%weﬂ%waom.te. @Méﬁ@e eoanfaﬁffmr&remh@nsw HRow
proposed t i I cool i ng
equi pnenEfon?,@gfs‘f&In F%ngﬁ?rsona Ty, b héﬁlgér‘\@g%nt @%nt %@ﬁ\ﬁﬂt @%%@% of

dat a10omappliedtso coolingsequiphenteen the el ectronic thernostat 200 and the

frequency inverter unlt 10 at | ow frequenc differently to the PLC type
communi cati on soAdditR&lly ecweéﬁnbwyeﬂﬁ thesshize 9 ?LH%IBrFOW“HEhl eve its

Obj ecti vesy; ﬁgtéqyst] i HetneEAThe Yel8dr s tiermo stat 200. arl ’tHeS fré §é’nd rtant to

poi nt out t e present 1nvention prow single tri
connect i eerter winitt 10 pbVmw frmmmcy, dlﬁereﬁitlye’uonﬁﬂ ﬁngkypeacgnnmumoauonS and

e ot Cu s PR s s ke e oo lieggsL = 200
proviges C%qu';\hgrd;,%pgpm cation net hod
It is also important to point out that the present invention provides
a single elecirical connection with the power network, or alternating voltage
source 15, and with the data communication highway, both by the electronic
thermostat 200, and by the frequency inverter unit 100.

20 The present invention also provides a data communication method
between variable capacity compressor and electronic thermostat for a cooling
system, said compressor having at least a frequency inverter unit 100 electri-
cally associated to an electrical motor.

The electronic thermostat 200 is electrically associated to the fre-

25 quency inverter unit 100, said devices being powered by an alternating vol-
tage source 15. The method now proposed comprises the following steps:

- inform to the frequency inverter unit 100, by means of the elec-
tronic thermostat 200, a thermal setpoint condition of the cooling system 20,
or any other information or command relevant to the frequency inverter, in a

30 first communication instant t10, by sending a modulated information signal Sx

from a data communication single highway 50,

- inform fo the electronic thermostat 200, by means of the inverter



bet ween vari abl e capacity conpressor and el ectronic thernostat for a
cooling system said conpressor having at |east a frequency inverter unit
100 el ectwocallos7488soci ated to an el fiétri cal notor. PCT/BR2010/0003liB e

el ectronic thernostat 200 is electrically associated to the fre25 quency
inverter unit 100, said devices being powered by an alternating vol- tage
source 15. The net hod now proposed conprises the follow ng steps: inform
to the frequency inverter unit 100, by neans of the el ectronic thernostat
200, a thaitmMwo, selexsit it measdidd aragritutib evates br ngesatitgeovritiomof dmy ot her
information or conmand rel evant tqQ the frequ y inverter, | 30 first
cormmuni cBPMPRESSeEt iR seaqnd 69”%%?%%‘”%?2@9@’ AT F‘Qré’trinBHu%t al Sx

; q o : . s _ | oct .
ter most LOBRT by oidL S8 usBr Batd AR o S R B S 0101 000348
16 unit 100, at Lasitht, the presentthveation tprdeideslaieooler dpping iabhdeasirli ti on of
the conpressor, in_a second c ni cati.on instant t20, by sendi a

nodul &t eéat%?wm'%‘oﬁi%’ﬁ%mwﬁﬁ‘ Na_f'agl?a‘f%PQ& Wﬁ?@&#‘@frﬁrﬁjﬁ@%’e hi ghway
o0, _Last kibnid enRbsiseat dofKenin Bk BEjRK Haw oseeler having at Teast a s

data comuni cation system between vari abl e capacity conpressor and
el ectroni ¢ t her nbisving desciibedreedexampleecfabpreferrad wmpagioest it should

Havi ng descri bed ag @)ég | e of a preferred, enbodi nent, it shoul@]FEe
under st 088 ¥HRStoR gﬁe SCOPRONEs BISSENh JIRNUGH SRCURAEEECPher
possi bl e puakihpd ilé‘rri‘ftion%f‘_@nidsisI ifite S SnBNby th¥ ddiferfost @it a@évc\)lr)ﬁb@nﬁﬁ@ormanyi ng

10cl ai ms, potential equival ents being included therein.
20111047 4E6RETpERAOAIFOCGIa8ts being included therein.



17 CLAI M5 1. Data and commands comuni cati on system between

vari abl e capacity conpressor and electronic thernostat for a cooling
system tWwe omare&ssor conprising at | east a frequency PoT@&R2er/000m48 ( 100)
electrically 5 associated to an el ecffical motor of the conpressor, the

el ectronic thernostat (200) being electrically associated to the frequency
i nverter unit (100), the electronic thernostat (200) and the frequency
inverter unit (100) being powered by an alternating voltage source (15) the
data conmmuni cation system being chgragisri zed by conpris- 10i ng: a
data comuni cation single highway (50) between the el ectronic thernostat
(200) and the indeData amii comaEudsacoramymicationcsysiem kefweencyadigi@e of data

bet t he t. tat (200 the J [ ,

mvert or CARPE, £OOPRRSAT g SIPPeona PR TBNES E.a st id imBtarh 48]

el ectri C%bhibrééﬁﬁ%@mﬁﬁsihg dtheadatafequendy ealdren wiingl G0)helebimaally 50) and
to a second term nal of the alternating voltage source (_15%_', t he
el ects oniassotistetoiotan eleetivpl moiehef theswrapigsaat he slastienictesnoslabek (13")

fota 111 ONPRRAHBLFTANE aPRabid 1 A SALBEY Tnvertd Ga'(Wiff™Mpe 20 ane
exchange efctiaic iRt (200) Hhelr tes fratué@P)nventer tumt (1009 ridedng wo-t  ( 100)

bei ng provided by the nodul ati on of an el ectrical magnitude (Snetwork) of
the al t ewesed by avaltergatirpueitagg soyrceddabl e of configuring a nmodul at ed

and e | nvert or Bt boof TR TEARATAg R BRI BRARER O] KBTS e

modu @t eghd:nf ormati on signal (Sx), the exchange of data being provided by
the first and second data conmuni cation bl ock Dat a

and commands comRuUiRtBAARUBIFSHBM AU WAY ?%@ﬁ%@’é%&@’?ﬁ'_@gﬁ%iﬁssgr and
ohoctronoRRARTARY 60 ARSI RFRIE RO RSN o

al t er nat ichanyelof daea bewees thédheinostat (100 gadvthb dreveridrunitbti@Oped from t he
alternating voltage source (15). . . 3. l%)at ad a{gdcocn%)nrrnrurﬁ%%%on
communi cati on sy ERAURAGKIBNETaF HAI(d00) having a first da

15  block (13’) electrically associated to the data communication single highway
(50) and to a second terminal of the alternating voltage source (15),

the electronic thermostat (200) having a second data communica-
tion block (13”) electrically associated to the data communication single
highway (50) and to a first terminai of the alternating voltage source (15),

20 the exchange of data between the thermostat (200) and the inver-
ter unit (100) being provided by the modulation of an electrical magnitude
(Snetwork) of the alternating voltage source (15) capable of configuring a
modulated information signal (Sx), the exchange of data between the ther-
mostat (200) and the inverter unit (100) being provided by a demodulation of

25 the modulated information signal (Sx), the exchange of data being provided
by the first and second data communication blocks (13’,13").

2. Data and commands communication system between variable
capacity compressor and electronic thermostat for a cooling system, accord-
ing to claim 1, characterized wherein the electrical magnitude (Snetwork) of

30 the alternating voltage source (15) is a voltage value (Vf) obtained from the
alternating voltage source (15).

3. Data and commands communication system between variable



WO 2011/ 047453PCT/ BR2010/ 000348 18 capacity conpressor and el ectronic
thernostat for a cooling system according to claiml1, characterized
wher ei n twe 2exdhiz4sge of data between the el ectroni c thePocdS&R2010(02GA3 and
the inverter unit (100) is unidi rect1®nal or bidirectional. 54. Data and
commands communi cati on system between vari abl e capacity conpressor and
el ectronic thernostat for a cooling system according to clains 1 to 3,
characteri zed wherein the bidirectional exchange of data occurs:

by way Ofg@hdity' SImGi@¥BYNhRA ltirop®d tHtmobtat, foRarcnling systent,ieccdidaodul at i on
of the electrical magnitude (Snetwork) of the alternating voltage source

(13)I by mgdo?ilaimﬂomwacmirzl Mmregem)emh@ng@roftdaéa getvran e @gCof t he
ted il ] ' Sx, i 1 el 0 b ) b ;
s econdeumdRiEar b Ui ey Siet i (IRGS YidiPciohaf dhoidiee B fey o

el ectri cghngmgni tude (Snetwork) of the alternating voltage 15 source (15)

by the inverter unit (100) and for the denodul ati on of the nod- ul ated
i nf orfmati on si gnél Dasx pndlreammaade | eerRmypication s fetyvegp)variable 5.

nf orfrat n dras I _
and. o 6cERORTD CHEPRISE br SIS T REICTEr  AIdiRD BebaRoscoda o F0°g!

char act efigz@kluhes §ito 3 kRadRteriReWHsisiathobidirictibnaiexci@nge aiaatoccurs by
the nodul ation of the electrical magnitude (Snetwork) of the alternating
vol t age eocui&e (15) generated by the electronic thernostat (200) and by the

denodul ati on of g)ewgteocfté!ﬁr@{ %ﬁqﬂh”&gﬁ“ Sé%p@a&ﬁ),%%%@@lf&eqﬁ@ti ngG'

vol t age source ( term ned e |1 nver
Dat & Gnd nfeiiaivs of fieTekicerival emagnisidentSrettwor) ofaheaitesnaiing siphage y
conpressor and el ectronic thernmpstat for

cl ai m 1, seurgeactbarhy; the qlestrenis ih%mﬁéﬁﬁjl@sgglgi%m%? ﬁﬁ%?‘{ﬁ%ﬂr&q@%ﬁ% ?)g(])g 't g
for med ? C QIR0 ThiBHARESN Qnbl GHYBYheGiGdrte it (108),alricer nat i ng vol tage
by way of a second communication period (T2) arranged for the
modulation of the electrical magnitude (Snetwork) of the alternating voltage
15  source (15) by the inverter unit (100) and for the demodulation of the mod-
ulated information signal (Sx) from the electronic thermostat (200).
5. Data and commands communication system between variable
capacity compressor and electronic thermostat for a cooling system, accord-
ing to claims 1 to 3, characterized wherein the data communication unidirec-
20 tional occurs by the modulation of the electrical magnitude (Snetwork) of the
alternating voltage source (15) generated by the electronic thermostat (200)
and by the demodulation of the electrical magnitude (Snetwork) of the alter-
nating voltage source (15) determined by the inverter unit (100).
6. Data and commands communication system between variabie
25 capacity compressor and electronic thermostat for a cooling system, accord-
ing to claim 1, characterized wherein the modulated information signal (Sx) is
formed by counting a number of frequency cycles of the alternating voltage
source (15).
7. Data and commands communication system between variable
30 capacity compressor and electronic thermostat for a cooling system, accord-

ing to claim 1, characterized wherein the modulated information signal (Sx) is

formed from a set of binary words formed by frequency cycles of the alternat-



7. Data and conmmands conmmuni cati on system between variable 30 capacity
conpressor and electronic thernostat for a cooling system according to
claiml, wbanaauetsszed wherei n the npdul ated i nf ormat i oRCTiBR2010/00&M43 | S
formed froma set of binary words f ofPred by frequency cycles of the
alternat- WO 2011/ 047453PCT/ BR2010/ 000348 19 ing vol tage source (15).
8. Data and conmmands conmuni cati on system between vari abl e capacity
conpressor and electronic thernostat for a cooling system according to
claiml,; iRgetddured (1derein the nodul ated information signal (Sx) is 5
formed froma set of binary words forned by frequency cycles of the

al ternating vol t 8gPata@ndecqmaiands communication systembriwesmmiaiiable
conmmruni cati on, system bet we

b ) ¢ ,
Cher most 2EPRAY SRR “og o e i HROA fof o QING GReriy fostrmet Tom €
char act ef{z@%I4Re e tRaldlferizatavisarsii e aiodamtsd gbmaligheignal @50 is
formed by "a single electrical cable. 10. Data and co

. nmmands
commuii carmad Gyt sebet hivafy wardsdiormed pyaeqyencyriyclessefthgpitesnaiet r oni ¢
t her nost at fc]{ a cooli Tﬂ system according to claiml1, characterized
wher ei n 1Vq1a9E SQEPRRRY “of the alternating vol tage source (15) is a

phase ternm nal (B) Datd dndlecsraaridst esriimumicationt Sesterint pstwebhnadriaide vol t age
source (15) is a neutral termninal _(I\% 11, Data and commands
communi c sapeasitysg@mprasser wadrelocironie thermgsdat oy %%ﬁé@s@ﬁe@nﬁ%‘?@ét ronic

t hernost at_ f or. ool | > ' I Leed

wher ei n ?%{Os?lﬁ@g’gbé%}&é%% %gﬁ@g%?ﬁaségﬂ?@éﬁﬁgoﬁﬁ@%ﬁﬁ lﬂvg hi ghway
and o agﬁ:w%%ﬂm@ B9 lat siogleretricalasabig from 20 the alternating vol tage

source (15) capable _of powering the electronjc thernostat (200 nd the
inverter unit (106) Data and commands parynypigatiisysias gﬁﬁ‘ﬁﬁ(ﬂ \{%{%&}lﬁﬁ system

cool i ng S98rEH| CoBRa e e o R i B ot er
unit (10@)g & ekiimi t,atHaracterized wherein the first terminal of the alternating vol-
tage source (15) is a phase terminal (F) and the second terminal of the alter-
15  nating voltage source (15) is a neutral terminal (N).

11. Data and commands communication system between variable
capacity compressor and electronic thermostat for a cooling system, accord-
ing to claim 9, characterized wherein the single electrical cable comprises a
data communication highway and an alternating voltage power coming from

20 the alternating voltage source (15) capable of powering the electronic ther-
mostat (200) and the inverter unit (100).

12. Data and commands communication system between variable
capacity compressor and electronic thermostat for a cooling system, the
compressor comprising at least a frequency inverter unit (100) electrically

25 associated to an electrical motor of the compressor, the electronic thermostat
(200) being electrically associated to the frequency inverter unit (100), the
electronic thermostat (200) and the frequency inverter unit (100) being po-
wered by an alternating voltage source (15), the data communication system
being characterized by comprising:

30 a data communication single highway (50), arranged to establish
an exchange of data between the thermostat (200) and the inverter unit

(100), the single highway (50) being connected, by way of a first electrical



25 associated to an electrical notor of the conpressor, the electronic
thernostat (200) being electrically associated to the frequency inverter
unit (1000 2bh4edsect roni ¢ t hernostat (200) and the fregaEmReoiorwesser unit
(100) being powered by an alternatin%pvoltage source (15), the data

comuni cati on system bei ng characterized by conprising: 30a data

communi cation single highway (50), arranged to establish an exchange of
data between the thernostat (200) and the inverter unit (100), the single

hi ghvay ¢SMeRiBhShiRPSLNL 86 thdlektiorid tiferhidstat @0yt ane dy wiPof a _
2011/ 047453PCT/ BR2010/ 000348 20 connection point (Sx1 to the electronic

t her most secqreDekcirieaticoynaeiipndioiat (Se@bria the drvariesanitddAfbct i on poi nt (Sx2),

to the inverter uni.t 00) .. .an | rte ' : ing at

| east an invertef" dBYfgré?ﬁ @Q‘Ei(aﬂ%Pa}ﬂ'gﬁ %‘1@%&&%{&\' gﬁééfﬁﬁ%@%@%fed to the
second epggichi @8H) ersuesdllyoabseeiaied Yo (Hexgdcord aldctricl cpahectionvpoiner (110),
and in a second pole inverter (111), opposite the first pole inverter

(%10)? t(S)@Z)_sie@orirétpe!aﬂnwarteb(1*tmhear_aqiﬂ'lbar$@|0pﬁgRRMF&@@%&&F%OPEQ),_ |
br anch ( S e LR raB Ty els G aa st (B ingf of 158 EREIAgerEOdar ! 341 on

tion poi gfge(sBiktei(M5 first thernostat pole (210), and in a second

t her nost at poleé‘ll , opposite the first thernostat pole (%102:, to a first
termnal of the Hie elesiionisgtheamesigd (36Q) bavipgmt least a thermosiglCWizhange of

data bet Hﬁ&?ﬁa&t@)ﬁ BRRCARODA ofcefPalfBLsbBRILA S F[ﬁ@{ﬁ&ééé&l%%tﬁ%%oéorﬁ@cng

provi ded no an efectrical magni networ k) of the

al t eqgat tipg pomtt (@3d) 0@ it (Hermostat pslet@18),ramyén a sabmidathecmbsifabr mat i on
signal (Sx), the exchange of data between the Bher st at 203?{29 Eﬁd t he
i nvert er pals €211100ppesitentheofiest iterrmasfatapdensd O-alo; 2 Argt e oh 1%t ed

i nf or mat iaggrn%itiﬂgﬂogtgéé)soug@é 1 :ta and commands communi cation system between
vari abl e capacityvconpressor’ and el ectronic thernostat for a cooling

system accor di nthe excharige dPdataltmtacerrthe ddemmestal (200handithetinv&r m nal  of
torm nal 10 URA 180X bR PrYIS] DigbesBeRtBNPRcY! G SCREGRr NECRU T nal (N
or vhge Y§ﬁ§t@vork) of the alternating voltage source (15), so as to arrange a mod-
ulated information signal (Sx), the exchange of data between the thermostat
(200) and the inverter unit (100) being provided by a demodulation of the
modulated information signal (Sx).
13. Data and commands communication system between variable
20 capacity compressor and electronic thermostat for a cooling system, accord-
ing to claim 12, characterized wherein the first terminal of the alternating vol-
tage source (15) is a phase terminal (F) and the second terminal of the alter-
nating voltage source (15) is a neutral terminal (N), or vice versa.
14. Data and commands communication system between variable
25 capacity compressor and electronic thermostat for a cooling system, accord-
ing to claim 12, characterized wherein the inverter communication branch
(101) comprises at least an electronic receptor device (2) and the thermostat
communication branch (201) at least an electronic transmitter device (1) in
unidirectional communication.
30 15. Data and commands communication system between variable
capacity compressor and electronic thermostat for a cooling system, accord-

ing to claim 12, characterized wherein the inverter communication branch



14. Data and conmmands conmuni cati on system between variable 25 capacity
conpressor and electronic thernostat for a cooling system according to

cl ai m 12, woharizatrsi zed wherein the inverter conmuni cat iPOm/BR2610d0034801)
conprises at |least an electronic rec%bt or device (2) and the thernostat
communi cation branch (201) at |east an electronic transmtter device (1) in
uni di rectional comrunication. 3015. Data and comrands commruni cation system
bet ween vari abl e capacity conpressor and el ectronic thernostat for a

cool i ng geéﬁd BSGRIGE tat dinininfdafibMblanclidi284) esacteshavbemprises Be i nverter
conmmuni cat1 on branch WD 2011/ 047453PCT/ BR2010/ 000348 21 (101) and

t her nost east amelactenic dransnaifiehdeviceol) aselcat loast aprglectsryc 4eCeRIAEt an

el ectronic tragpsm tter device (1) .and at | east an el ectronic receptor
devi ce (Q?‘”Pﬁéz i hidirestigng! 086}(151,%{}{?%@({']-0”_ 16. Data and conmands

communi cati on sysgephREANE BnAahES CemMEHEAIDH Fystenpbeiasen varthbée ect roni ¢
thernostat for a cooling system according to clains 14 and 15,

char &t ecapadtywtempiassohangwiectienie thesmasiat for eceeqling sysieni aseRdt Snet wor k)

i's perforne . way ,of I r.oni r ' I L he
demodul atTeot FAntn i Aol S Qe pOPbrsER e oy o B bDloBERL D ey
of the rareapidghitudeviSietwdik) it0ddforRaidabgnslay @inthadslectonicnirarsritier syst em
bet ween vari abl e capacity conpressor and el ectronic thernostat for a

cool i ng dgvicertl) apddhai dgynedulatian af the redifialeddnforamptignesignal 21 ectronic

transmtter i ' electronic circuit, insulated or
not , capgﬁfftgﬂﬁ%dﬁgﬁa?f%‘g teﬁgﬁg?e%%pheg%' magni t ude (Snetwork), and the
el ecygoni c receptipr Daey bpd domaada commuamioptiore systenr betvessm variablei rcui t

i nsul ated or not, capable of adjusting the dul ated magni t ude %networ K),
for corr €apacibt eprppeassor @rddtleclieniadearngstahion acpRlng BIRBNEFEY G r cui t s.

18. Data gfd‘gyn@%m?? cﬁQFQE!?ﬁf@& l:xlﬂ@reﬂﬁttﬁé’%lé}ﬁrto BraWhitdt! cfe\h'aao(i%é y

conpr ess roni c ernostat for a cooling system the
Conpr esser canpidriti orglattromiesircaitf insglatettyr hoty eapebleuoii mogutngdhect rical | y
associated to an electrical notor of é_gheg COFBressor th(? el ectronic

gieatr f

t her most &leqtned))maghifiiie: (RReM k). |3pdy Bict CeRioT RdcR V'SiAverter
oo e et iRk PECIR Shal2PO) ACchpa exkemsina e L,
char act emh@ddated magnitude (Snetwork), for correct interpretation of the data by the
respective control circuits.
18. Data and command communication method between variable
capacity compressor and electronic thermostat for a cooling system, the
20 compressor comprising at least a frequency inverter unit (100) electrically
associated to an electrical motor of the compressor, the electronic thermostat
(200) being electrically associated to the frequency inverter unit (100), the
electronic thermostat (200) and the frequency inverter unit (100) being po-
wered by an alternating voltage source (15), the method being characterized
25 by comprising the following steps:
- inform to the frequency inverter unit (100), by means of the elec-
tronic thermostat (200), a thermal setpoint condition of the cooling system, in
a first communication instant (t10), by sending a modulated information sig-
nal (Sx) from a data communication single highway (50),
30 - inform to the electronic thermostat (200), by means of the inver-
ter unit (100), at least a measured electrical magnitude value, in a second

communication instant (t20), by sending a modulated information signal Sx



25 by conprising the foll ow ng steps: - informto the frequency
inverter unit (100), by neans of the electronic thernostat (200), a thernal
set poi nt wonditi4e¢s30f the cooling system in a first coRCHMR2OL0/000848 NSt ant
(t10), by sending a nodul at ed i nfor i on signal (Sx) froma data

comuni cation single highway (50), 30- informto the electronic thernostat
(200), by neans of the inver- ter unit (100), at |east a neasured

el ectrical magnitude value, in a second communi cation instant (t20), by
sendi Nng @gi i ORI siBd 18 NHd hvw .using the data conmmuni cati on
single h?%‘ﬂggg'é?%%j?érﬂwn R lgg. Cng%l ery g(:éégr acterized by conprising at

| east a data conh@nCoaler shamatedzac by \wearrisng ableadt s daiad 9°'E‘gﬁﬁ}"essor and

el ect rOnézgtignhseyysqgr?fbéh%ltéeﬁsvag%{)ileng&é.é?tycéo%j\%s&olt Snd &lectronic thermos-

tat as defined in claims 1 to 17.



