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"DISCHARGE LINE OF COMPRESSOR"

Field of the Invention

The present invention refers to a discharge line of compressor and, in special, to a

discharge line which comprises at least one expansion chamber.

More specifically, the present invention reveals the development of a discharge line

of compressor whose expansion chamber is arranged so as to attenuate, in a substantially

optimized manner, the variations of pressure related to the pulsation due to the discharge

cycles of the compressor.

Background of the Invention

As already known by the skilled in the art, the compressors comprise devices that

are capable of altering the pressure of a working fluid that circulates in a system into which

the same is inserted. In the case of alternative compressors, the pressure of a working fluid

is altered by the cyclical shift and controlled by the volume of a compression chamber, which

is normally defined by a chamber, that is able to receive the working fluid, and a movable

piston, wherein said piston is capable of presenting an alternative shift in the interior of the

already mentioned compression chamber.

Thus, most movable elements of a compressor, as well as the reactions exerted by

these elements, are responsible for the generation of vibrations and noises. Consequently,

the current prior art comprises an infinity of solutions related to the mitigation of such

vibrations and noises.

Within this context, there are expansion chambers, which are specifically employed

to attenuate the variations of pressure that are transmitted through the discharge lines of the

alternative compressors.

Generally, the current expansion chambers comprise a kind of chamber and/or

cavity placed in the proper discharge line. It shall be mentioned that such discharge

expansion chambers are commonly of reactive type, in which the attenuation of sound

results from the return of sound reflection to the source. Optionally, and also in accordance

with the prior art, the discharge expansion chambers can also be of dissipative type. The

constructive features (layout) of the discharge lines (piping arrangement and volumes)

causes the appearance of concentrated parameter "models", whose theory makes an

analogy with the vibration of a mass-spring system, considering the gas in the pipeline as

mass and the cavities as pneumatic springs.

In this context, the current prior art provides conventional concretizations of

discharge lines whose expansion chamber is placed next to the initial segment of the

discharge line. Moreover, and considering the structural point-of-view, it is noted that the

expansion chamber is normally placed in the interior of the hermetic shell of the compressor

and, in special, in a position immediately next to the head of the compressor.



However, the restrictions of physical space block the increase in volume of said

expansion chamber. On the other hand, it is noted that the current tendency is the reduction

of the sizes of the hermetic shells of the compressors, and this tendency potentially

prejudices the total sizing of the expansion chamber of the discharge line of the current

hermetic compressors.

In order to overcome such limitations, the current prior art further provides

concretizations in which the acoustic filters of the discharge are composed of expansion

chambers that are externally placed in relation the hermetic shell of the compressor.

Examples of such type of concretization can be noted in documents US 6,935,848 and

US 5,596,879.

However, it is noted that the use of discharge acoustic filters that are placed

externally in relation to the hermetic shell of the compressor presents other undesirable

aspects, such as, for example, the noise generated due to the flow and the variations of

pressure of the gas that circulates in the interior of such parts, the structural brittleness (the

discharge expansion chamber, normally brittle, is not protected by the hermetic shell), and

the physical adaptability of the compressor in any system (the area occupied by the

compressor is greater when the discharge expansion chamber is placed externally in relation

to the hermetic shell).

The present invention arises from the above-mentioned scenario.

Objectives of the Invention

Thus, one of the objectives of the present invention is the provision of a discharge

line of compressor without containing the above-mentioned limitations. In this sense, it is also

one of the objectives of the invention that the discharge line of compressor is specially free of

sizing limitations that exist in the discharge lines of the current prior art compressors.

Another objective of the present invention is the provision of a discharge line of

compressor which is capable of attenuating the variations of pressure that are transmitted

through the discharge line by utilizing exclusively internal means in relation to the hermetic

shell of the compressor.

Still another objective of the present invention is the utilization of the proper

discharge line and the acoustic filter to set the desired value of frequency of the concentrated

parameter model.

Summary of the Invention

These and other objectives of the instantly revealed invention are totally achieved by

means of the discharge line of compressor, which is the object of the present invention.

Said discharge line of compressor comprises at least one pipeline which is placed in

the interior of the shell of the compressor and which is composed of at least one initial

pipeline segment, at least one expansion chamber, and at least one final pipeline segment.



According to the present invention, the expansion chamber includes the last expansion

chamber of the pipeline, and the final pipeline segment is functionally arranged between at

least one place of the shell and the expansion chamber. In this sense, it is noted that, in

accordance with the present invention, the final pipeline segment has a length that is

equivalent to approximately 5% to 20% of the length of the pipeline. Preferably, the "final"

expansion chamber is functionally arranged between the initial pipeline segment and the final

pipeline segment.

Optionally, the pipeline further comprises at least one intermediate pipeline segment

and at least one additional intermediate expansion chamber, and, in this case, the "final"

expansion chamber is functionally arranged between the last intermediate pipeline segment

and the final pipeline segment.

Short Description of the Drawings

The present invention will be detailed with basis on the figures described below.

Figure 1 illustrates a simplified concretization of the discharge line of compressor, in

accordance with the present invention; and

Figure 2 illustrates an optional concretization of the discharge line of compressor, in

accordance with the present invention.

Detailed Description of the Invention

According to the previously revealed context, the main objective of the present

invention is the provision of a discharge line of compressor that is specifically placed in the

interior of the shell of the compressor and which is free of limitations and negative aspects of

the prior art discharge lines.

Thus, the present discharge ine has its expansion chamber (at least one expansion

chamber) placed next to the outlet of the compressor, in other words, next to (but still in the

interior of) the hermetic shell of the compressor. This new arrangement enables that all, or

almost all, the length of the discharge line can be utilized to set the desired value of

frequency of the concentrated parameter model.

Before detailing the concretizations of the present invention, the following technical

definitions shall be disclosed:

Expansion chamber: volume or cavity that is arranged in series in a discharge line.

Discharge system: assemblage of pipelines and volumes (expansion chamber) that

are placed between the valve(s) that discharge the compressed fluid in the cylinder and

hermetic shell.

Discharge line: assemblage of pipelines and volumes that are placed between the

discharge chamber of the compressor and the hermetic shell.

Discharge chamber: first volume wherein the gas is discharged from the cylinder,

common volume generated by the cap of the cylinder.



Figures 1 and 2 enable a better visualization of the instantly claimed discharge line.

In figure , it is schematized the internal environment of the hermetic shell of an

alternative compressor. In such internal environment, more precisely between the discharge

chamber 8 and the shell 2 , it is included a discharge line, which has the objective of

establishing the outlet circuit of the already compressed working fluid, in other words,

interconnecting the discharge chamber 8 to any system (not illustrated) that is normally

placed outside in relation to the cited shell 2 .

Moreover and still referring to figure 1, it is noted that the discharge line is

fundamentally composed of a pipeline 1 that begins in the discharge chamber 8, and extends

up to an outlet point (not illustrated) of the shell 2 . The pipeline can be divided into an initial

segment 3 and a final segment 5 , wherein both segments 3 and 5 are connected by an

expansion chamber 4 .

In this context, it shall be mentioned that the expansion chamber 4 is a discharge

expansion chamber which is already known by the skilled in the art.

The great development of the present invention refers to the location of the cited

expansion chamber 4 , or, from another point of view, the great development of the present

invention refers to the length of the final segment 5 .

In this sense, it shall be mentioned that, in accordance with the present invention,

the expansion chamber 4 is considered the "last" expansion chamber of the pipeline 1, in

other words, the expansion chamber that comes immediately before the final segment 5.

Consequently, the final segment 5 is considered the "last" segment of the pipeline 1, which

comes immediately before the shell 2 . Evidently, the employment of the term "last" is based

on the fluid flow in the discharge line (flow which begins in the discharge chamber 8 and

ends in the shell 2).

More specifically, the main novelty of the present invention addresses in the fact the

final segment 5 of the pipeline 1 has a length LF that is equivalent to approximately 5% to

20% of the length LT of the pipeline 1. In other terms, the main novelty of the present

invention addresses in the fact the expansion chamber 4 is placed next to the outlet of the

shell 2 (i.e., substantially distant from the discharge chamber 8 , in accordance with the

arrangement for the prior art discharge lines).

The length (or extension) of the final segment 5 of the pipeline 1, and the

consequent location of the expansion chamber 4 , allow the theory of concentrated parameter

models to be much more explored, since the whole length of the initial segment 3 of the

pipeline 1 can be used to form the concentrated parameter "model" with a great length of

wave (low frequency) between the volume of the expansion chamber 4 and the volume of the

discharge chamber 8 (what is physically impossible when an expansion chamber is placed



immediately forwards a discharge chamber, and considering a gas having the same

thermodynamic conditions).

As a result, the expansion chamber 4 , in accordance with the concepts revealed in

the present invention, can be composed of a chamber and/or cavity of lower volume (when

compared to the volumes of the prior art similar items), and with a greater or equivalent

efficiency.

It shall be further emphasized that the length LF of the final segment 5 of the

pipeline 1 is equivalent to approximately 5% to 20% of the length LT of the pipeline 1. This

percentage range generated especially interesting results in compressors of refrigeration

systems with its functioning in frequencies of 50 Hz and 60 Hz.

Optionally, and as illustrated in figure 2 , the discharge line, in accordance with the

present invention, can be further composed of intermediate segments 6 of the pipeline 1,

besides intermediate acoustic filters 7 .

In any way, and independently from the eventual existence and/or amount of

intermediate segments 6 and intermediate acoustic filters 7 , the main feature of the present

invention is the final segment 5 of the pipeline 1 with a length LF that is equivalent to

approximately 5% to 20% of the length LT of the pipeline 1.

In a more generally context, It shall be mentioned that the length of the pipeline 1

and the location of the filter 4 also interfere in the value of the natural frequencies that are

formed in discharge systems and internal diameters of pipelines and filters, shape of the

components, acoustical barriers placed in the interior of the filters or pipelines (perforated

panels, pipelines, orifices, etc) and also the fluid, considering its thermodynamic conditions

(temperature and pressure). Therefore, since the compressors usually have functioning

frequencies of 50 Hz and 60 Hz, i.e. values of low frequency, and that, in such values and its

harmonics, there will be great pulsation amplitudes, it is considered important the decrease

of the natural frequency values of discharge systems, so as to attenuate the pulsation from

low frequencies, and, whether possible, before those related to the functioning of the

compressor.

Although it has been described an example of preferable concretization of the

present invention, it shall be understood that the scope of the same includes other possible

variations, being only limited by the content of the claims, in which are included such

possible equivalent means.



CLAIMS

1. A discharge line of compressor comprising at least one pipeline (1) which is

placed in the interior of the shell (2) of the compressor and which is composed of at least one

initial pipeline segment (3), at least one expansion chamber (4), and at least one final

pipeline segment (5), CHARACTERIZED in that:

said expansion chamber (4) includes the last expansion chamber of the pipeline ( 1 ) ;

said final pipeline segment (5) is functionally arranged between at least one place of

the shell (2) and the expansion chamber (4); and

said final pipeline segment (5) has a length (LF) that is equivalent to approximately

5% to 20% of the total length (LT) of the pipeline ( ) .

2 . The discharge line of compressor, in accordance with Claim 1,

CHARACTERIZED in that said expansion chamber (4) is functionally arranged between the

initial segment (3) of the pipeline ( 1 ) and the final segment (5) of the pipeline ( 1 ) .

3. The discharge line of compressor, in accordance with Claim 1,

CHARACTERIZED in that said pipeline ( 1 ) further comprises at least one intermediate

segment (6) and at one intermediate expansion chamber (7).

4 . The discharge line of compressor, in accordance with Claim 3 ,

CHARACTERIZED in that said expansion chamber (4) is functionally arranged between the

last intermediate segment (6) of the pipeline ( ) and the final segment (5) of the pipeline ( ) .
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