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Title: "DATA AND COMMANDS COMMUNICATION SYSTEM AND ME- 

THOD BETWEEN VARIABLE CAPACITY COMPRESSOR AND ELEC- 

TRONIC THERMOSTAT FOR A COOLING SYSTEM". 

This application claims priority of Brazilian patent application No. 

5 	PI0904208-3 the disclosure thereof being hereby incorporated by reference. 

The present invention refers to a data and commands communica- 

tion system between compressor and electronic thermostat, particularly ap- 

plied to cooling systems having variable capacity compressor (VCC), with the 

aim of providing an exchange of data between said equipment which is tech- 

10 	nically more efficient and less costly compared to the solutions available to- 

day. 

Additionally, the present invention refers to a data communication 

method between compressor and electronic thermostat designed for a cool- 

ing system, employing the system now described. 

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 

The inverter may, for example, inform to the electronic thermostat, 

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. 
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The variation of the motor 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 compressor. 

Regarding the electronic thermostat and frequency inverter ar- 

5 rangement, there is a basic arrangement (first arrangement) employed to 

perform the exchange of information between the electronic thermostat and 

inverter, and two other basic arrangements (second and third arrangements) 

employed to send the information solely from the thermostat to the frequency 

inverter, in order to send a command signal, for example, to turn on the com- 

10 pressor or make it operate at a desired rotation. 

In a denominated first arrangement, the exchange of information is 

made by an exclusive physical means for this purpose, and may be, for ex-

ample, of the serial kind with three wires. 

Of the basic arrangements where the signal relay is unidirectional 

15 (from the electronic thermostat to the frequency inverter), the denominated 

second arrangement, where the electronic thermostat informs to the frequen-

cy inverter what the motor rotation should be, therefore, the inverter will be 

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-

cy 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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second arrangement mentioned, where the electronic thermostat is the ele-

ment that transmits information to the frequency inverter. 

For unidirectional communication, it is possible to employ a hard-

ware arrangement identical to that of the third arrangement, the difference 

5 being that the signal transmitted by the thermostat is not just a command to 

turn the compressor on or off, but a signal that represents more complex val-

ues (reference, magnitudes, commands etc.), transmitted by an electrical 

conductor referenced to the PHASE or to the NEUTRAL of the electrical net-

work. 

10 Accordingly, it becomes feasible for the manufacturer of the cooler 

to reduce costs, as it is possible to have a single electronic thermostat model 

ready to be employed in any of the three current basic arrangements, be-

sides ensuring the viability of electric energy transmission to the electronic 

thermostat (PHASE and NEUTRAL of the electrical network) jointly with the 

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 
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less demanding insulation characteristics compared to the command cable in 

cooling systems with insulated electronic thermostat. 

Lastly, it is an additional objective of the present invention to pro-

pose a form of communication between the electronic thermostat and fre- 

5 quency inverter which allows the use of a same hardware capable of per-

forming the communication functions existing today, such as the exchange of 

more complex command information (command words), or the use of simple 

on/off commands, whereby reducing the costs relating to the maintenance of 

different electronic control models available today in the state of the art. 

10 Brief Description of the Invention 

A manner of achieving the objective of the present invention is by 

way of a data communication system between variable capacity compressor 

and electronic thermostat for a cooling system, the compressor comprising at 

least a frequency inverter unit electrically associated to an electrical motor of 

15 the compressor, the electronic thermostat being electrically associated to the 

frequency inverter unit, the electronic thermostat and the frequency inverter 

unit being powered by an alternating voltage source, the data communication 

system comprising a data communication single highway between the elec-

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 
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frequency inverter unit being powered by an alternating voltage source, the 

data communication system comprising a data communication single high-

way, arranged to establish an exchange of data between the thermostat and 

inverter unit, the single highway being connected by way of a first electrical 

5 connection point to the electronic thermostat, and by way of a second elec-

trical connection point to the inverter unit, the inverter unit having at least an 

inverter communication branch electrically associated to the first electrical 

connection point at a first end, and at an end opposite the first one, to a first 

terminal of alternating voltage source, the electronic thermostat having at 

10 least a thermostat communication branch electrically associated to the 

second electrical connection point at a first end, and at an end opposite the 

first one, at a second terminal of the alternating voltage source, an electrical 

communication circuit being defined by an electrical association between the 

alternating voltage source, the inverter communication branch, a data corn- 

15 munication single highway and the thermostat communication branch, the 

exchange of data between the thermostat and inverter unit being provided by 

the modulation 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- 
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tion single highway, and 

- inform to the electronic thermostat, by means of the inverter unit, 

at least a measured magnitude value or operating condition of the compres-

sor, in a second communication instant, by sending a second command sig- 

5 nal using a data communication single highway. 

Lastly, the objectives of the present invention are achieved by pro-

viding a cooler having a data communication system between the electronic 

thermostat and frequency inverter of a compressor, such as proposed in the 

object now claimed. 

10 Brief Description of the Drawings 

The present invention will now be described in greater detail, with 

reference to the accompanying drawings, wherein: 

figure 1 — represents a first communication arrangement normally 

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 
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for cooling systems; 

figures 6a and 6b — illustrate the two arrangements of the electron-

ic thermostat concerning the electrical insulation between the logical circuit of 

the thermostat and the transmission circuit and receipt of information, refe- 

5 renced to the electrical network; 

figures 7a and 7b — show the two arrangements of the frequency 

inverter circuit responsible for receiving and transmitting information from the 

electronic thermostat, especially related to the electrical insulation for pur-

poses of safety or immunity to disturbances from the electrical network; 

10 figure 8 — illustrates, or exemplifies, a first form of modulating the 

alternating voltage in order to transmit information; in this case, by counting 

cycles of the alternating voltage network; 

figure 9 - illustrates a second form of modulating the alternating 

voltage in order to transmit information; in this 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 tern 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- 
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verter, for cooling systems, where there is bidirectional communication be- 

tween the controls, by way of a physical means formed by three communica- 

tion cables. 

Figure 5 illustrates an arrangement proposed for the present in- 

5 	vention, in order to develop data communication between the electronic 

thermostat 200 and an inverter unit 100. 

The data communication system between variable capacity com- 

pressor and electronic thermostat for a cooling system, such as proposed in 

the present invention, comprises at least a frequency inverter unit 100 electr- 

10 	ically associated to an electrical motor of the compressor. 

Figure 5 also shows that the electronic thermostat 200 is electri- 

cally associated to the frequency inverter unit 100, the electronic thermostat 

200 and the frequency inverter unit 100 being powered by an alternating vol- 

tage source 15. 

15 	 Advantageously in comparison with prior arts, the present system 

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 
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the present invention. 

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

the inverter unit 100, pursuant to the teachings of the present invention, is 

provided by the modulation of an electrical magnitude Snetwork of the alter- 

5 nating voltage source 15, said magnitude preferably being a voltage value Vf 

or current If obtained from the alternating voltage source 15. 

Said modulation of the electrical magnitude Snetwork is capable of 

configuring a modulated information signal Sx. 	Thus, the exchange of data 

between the electronic thermostat 200 and the inverter unit 100 is provided 

10 by a demodulation of the modulated information signal Sx. 

Figure 5 shows that the modulated information signal Sx offers an 

exchange of data in both unidirectional and bidirectional modes between the 

thermostat 200 and the inverter unit 100. 

More specially, bidirectional data communication can be exempli- 

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

1. The exchange of data begins by a first communication period 

20 

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, 

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 

magnitudes. 
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Unidirectional data communication occurs by modulation of the 

electrical magnitude Snetwork of the alternating voltage source 15 generated 

by the electronic thermostat 200, and by demodulation of the electrical mag- 

nitude Snetwork of the alternating voltage source 15 determined by the inver- 

5 	ter unit 100. 

In order to exploit the present invention in greater detail, figure 5 

also shows other relevant characteristics which make up the data communi- 

cation system now proposed. 	Note, for example, the existence of first and 

second data communication blocks 13',13" disposed respectively in the fre- 

10 	quency inverter unit 100 and in the electronic thermostat 200. 

Whereas the first data communication block 13' is electrically as- 

sociated to a second terminal of the alternating voltage source 15, preferably 

the neutral terminal N of the source 15, the second data communication 

block 13" is electrically associated to a first terminal of the alternating voltage 

15 	source 15, preferably the phase terminal F of the source 15, 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 
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electrical insulation next to the frequency inverter unit 100. 	Figure 7a illu-

strates the application of an electrical insulation 80 for the electronic circuit of 

said unit 100, whereas figure 7b shows an item of equipment devoid of such 

insulation. 

5 Normally, the electronic circuit of the inverter unit 100 is not insu-

lated from the alternating voltage electrical network, however, it is usual to 

employ an insulating element in the position indicated by figure 7a, in order to 

avoid the reading/transmission input, or just the data reading from being 

damaged in the event of a disturbance of the electrical network, such as a 

10 voltage surge, electromagnetic noise, etc. 

In any case, as already presented in figure 7b, said insulation can 

be omitted, depending on the input/output characteristics of the signal recep-

tor circuit of the inverter unit 100. 

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 pulses 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 
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identified by counting 20 pulses. 

Another possible form of modulation is illustrated in figure 9. 	In 

this case, the system operates in the sense of modulating the voltage of the 

alternating voltage source 15, or the voltage value Vf obtained from the alter- 

5 nating voltage source 15, so as to create binary information formed by "n" 

bits. 	In this solution, for a word having 8 bits, or 1 byte, the first bit (BIT 0) 

indicates the start of the word to be interpreted by the control circuit that 

receives the information. 	In figure 9, each bit is represented by a voltage 

cycle of the alternating voltage source 15. 

10 However, there may be variations of the modulation proposed 

above, such that each bit is formed by more than 1 cycle, whereby increasing 

the robustness of the signal transmitted. Thus, for the modulation mechan-

ism presented in figure 9, the modulated information signal Sx is formed by a 

set 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 to 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 illu-

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- 
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to communication system proposed in the present invention, designed re- 

spectively for unidirectional and bidirectional communication. It is possible to 

note, for example, that the data communication single highway 50 is con- 

nected, by way of a first electrical connection point Sx1, to the electronic 

5 	thermostat 200, and by way of a second electrical connection point Sx2, an 

inverter unit 100. 

It is also possible to note that the denominated first and second 

data communication blocks 13',13" each have at least a data communication 

branch or device. 

10 More particularly, the inverter unit 100 has at least an inverter 

communication branch 101, this being electrically associated to a second 

electrical connection point Sx2 in a first pole inverter 110, and in a second 

pole inverter 111, opposite the first pole inverter 110, to a second terminal of 

the alternating voltage source 15. 	Said terminal is preferably a neutral ter- 

15 	mina) N. 

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- 
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tion signal Sx. 

Figure 11 shows, for unidirectional data communication, that the 

inverter communication branch 101 comprises at least an electronic receptor 

device 2 and the thermostat communication branch 201 at least an electronic 

5 transmitter device 1. 

Figure 12, in turn, illustrates in greater detail that the inverter 

communication branch 101 and the thermostat communication branches 201 

each one comprises at least an electronic transmitter device 1 and at least an 

electronic receptor device 2 in bidirectional communication. 

10 In the present invention the modulation of the electrical magnitude 

Snetwork is preferably carried out by way of the electronic transmitter device 

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 



WO 2011/047453 
	

PCT/BR2010/000348 
15 

interference from the network. 	However, other hardware solutions may be 

used without said insulation, as shown in figures 6a, 6b, 7a and 7b. 

With the solutions described above, the objectives of the present 

invention are achieved, making use of an electronic thermostat 200 and an 

5 inverter unit 100, electrically associated together, by a single highway, or ca-

ble, of data communication 50, said devices being referenced to the alternat-

ing voltage source 15 and capable of modulating the voltage of the electric 

power network in order to establish a simple and efficient exchange of data 

for the system now proposed, compared to the techniques known today and 

10 applied to cooling equipment. 

Additionally, the present invention makes use of a data communi-

cation system between the electronic thermostat 200 and the frequency in-

verter unit 100 at low frequency, differently to the PLC-type communication 

solutions, which allows this present solution to achieve its objectives with less 

15 costly hardware. 

It is also important to point out that the present invention provides 

a single electrical 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 to the electronic thermostat 200, by means of the inverter 
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unit 100, at least a measured magnitude value or operating condition of the 

compressor, in a second communication instant t20, by sending a modulated 

information signal Sx„ using a data communication single highway 50. 

Lastly, the present invention provides a cooler having at least a 

5 data communication system between variable capacity compressor and elec-

tronic thermostat as defined in the object now proposed. 

Having described an example of a preferred embodiment, it should 

be understood that the scope of the present invention encompasses other 

possible variations, and is limited only by the content of the accompanying 

10 claims, potential equivalents being included therein. 
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CLAIMS 

1. Data and commands communication system between variable ca-

pacity compressor and electronic thermostat (200) for a cooling system, the 

compressor comprising at least a frequency inverter unit (100) electrically 

associated to an electrical motor of the compressor, the electronic thermostat 5 

(200) being electrically associated to the frequency inverter unit (100), the 

electronic thermostat (200) and the frequency inverter unit (100) being pow-

ered by an alternating voltage source (15) by means of a phase cable (F) and 

a neutral cable (N); 

the frequency inverter unit (100) comprising an electronic receptor de-10 

vice (2); and  

the electronic thermostat (200) comprising an electronic transmitter 

device (1); 

the data communication system being characterized by comprising: 

a data communication single highway (50) formed by a single data 15 

communication electrical cable between the electronic thermostat (200) and 

the inverter unit (100); 

an electrical communication circuit defined by an electrical association 

between the alternating voltage source (15), the communication data single 

highway (50), the frequency inverter unit (100) and the electronic thermostat 20 

(200); 

the electronic transmitter device (1) being connected to the phase ca-

ble (F) and the electronic receptor device (2) being connected to the neutral 

cable (N) such that the electrical communication circuit referenced to the al-

ternating voltage source (15) is established,  25 

the electronic transmitter device (1) being capable of modulating a 

voltage value (Vf) or a current value (If) of the alternating voltage source (15) 

and the electronic receptor device (2) being capable of demodulating the 

voltage value (Vf) or the current value (If) of the alternating voltage source 

(15) in order to establish an exchange of data between the frequency inverter 30 

unit (100) and the electronic thermostat (200) via the data communication 

single highway (50). 
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2. Data and commands communication system between variable ca-

pacity compressor and electronic thermostat for a cooling system, according 

to claim 1, characterized wherein the exchange of data between the electron-

ic thermostat (200) and the inverter unit (100) is unidirectional. 

3. Data and commands communication system between variable ca-5 

pacity compressor and electronic thermostat for a cooling system, according 

to claim 1, characterized wherein: 

the inverter comprises additionally at least an electronic transmitter 

device (1); 

the thermostat comprises additionally at least an electronic receptor 10 

device (2);  

the exchange of data between the electronic thermostat (200) and the 

inverter unit (100) is bidirectional. 

4. Data and commands communication system between variable ca-

pacity compressor and electronic thermostat for a cooling system, according 15 

to claim 3, characterized wherein the bidirectional exchange of data occurs: 

by way of a first communication period (T1), arranged for the modula-

tion of the voltage value (Vf) or the current value (If) of the alternating voltage 

source (15) configuring a modulated information signal (Sx) by the electronic 

thermostat (200) and for the demodulation of the modulated information sig-20 

nal (Sx) by the inverter unit (100), and 

by way of a second communication period (T2) arranged for the modu-

lation of the voltage value (Vf) or the current value (If) of the alternating volt-

age source (15) configuring a modulated information signal (Sx) by the in-

verter unit (100) and for the demodulation of the modulated information signal 25 

(Sx) by the electronic thermostat (200). 

5. Data and commands communication system between variable ca-

pacity compressor and electronic thermostat for a cooling system, according 

to claims 2, characterized wherein the data communication unidirectional oc-

curs by the modulation of the voltage value (Vf) or the current value (If) of the 30 

alternating voltage source (15) generated by the electronic thermostat (200) 

and by the demodulation of the voltage value (Vf) or the current value (If) of 
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the alternating voltage source (15) determined by the inverter unit (100). 

6. Data and commands communication system between variable ca-

pacity compressor and electronic thermostat for a cooling system, according 

to claim 4, characterized wherein the modulated information signal (Sx) is 

formed by counting a number of frequency cycles of the alternating voltage 5 

source (15). 

7. Data and commands communication system between variable ca-

pacity compressor and electronic thermostat for a cooling system, according 

to claim 4, characterized wherein the modulated information signal (Sx) is 

formed from a set of binary words formed by frequency cycles of the alternat-10 

ing voltage source (15). 

8. Data and commands communication system between variable ca-

pacity compressor and electronic thermostat for a cooling system, according 

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

carried out using a measured frequency value, or cyclic rate, of the alternat-15 

ing voltage source (15). 

9. Data and commands communication system between variable ca-

pacity compressor and electronic thermostat for a cooling system, according 

to claim 1, characterized wherein the communication data single highway 

(50) comprises an alternating voltage power coming from the alternating volt-20 

age source (15) capable of powering the electronic thermostat (200) and the 

inverter unit (100). 

10. Data and command communication method between variable ca-

pacity compressor and electronic thermostat for a cooling system, the com-

pressor comprising at least a frequency inverter unit (100) electrically associ-25 

ated to an electrical motor of the compressor, the electronic thermostat (200) 

being electrically associated to the frequency inverter unit (100), the electron-

ic thermostat (200) and the frequency inverter unit (100) being powered by 

an alternating voltage source (15) by means of a phase cable (F) and a neu-

tral cable (N), the method being characterized by comprising the following 30 

steps: 

- inform to the frequency inverter unit (100), by means of the electronic 
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thermostat (200), a thermal setpoint condition of the cooling system, in a first 

communication instant (t10), by sending a modulated information signal (Sx) 

from a data communication single highway (50) formed by a single data 

communication electrical cable between the electronic thermostat (200) and 

the inverter unit (100), 5 

- inform to the electronic thermostat (200), by means of the inverter 

unit (100), at least a measured electrical magnitude value, in a second com-

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

the data communication single highway (50). 

11. Cooler characterized by comprising at least a data communication 10 

system between variable capacity compressor and electronic thermostat as 

defined in one of the claims 1 to 10. 


