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(54) Method for preventing moisture entering and foam forming in a compressor, and the

compressor obtained in this manner

(57)  In amethod for preventing moisture entering a
compressor (C), in particular for use in a refrigeration
circuit, before the compressor is connected into this lat-
ter, and for preventing foam forming therein following its
connection into said circuit, an anti-foaming fluid is fed
into the compressor (C) following its manufacture and is
extracted from the compressor after this has been con-
nected into the refrigeration circuit.

A compressor (C) obtained by the aforesaid method
comprises a casing (1) in which, following its manufac-
ture and up to the moment of its connection to the usual
members of a refrigeration circuit, there is contained a
gas able to prevent moisture entering said casing. Said
gas is an anti-foaming fluid.
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Description

This invention relates to a method in accordance
with the introduction to the corresponding independent
claim.

The invention also relates to a compressor in
accordance with the introduction to the corresponding
independent claim.

With particular reference to compressors (specifi-
cally motor-compressor units) for refrigeration circuits,
such compressors after manufacture and testing are
usually filled with dry air (or a similar gas) to prevent
moisture entering their casing. This air is then removed
from the compressor when connected into the refrigera-
tion circuit to enable the refrigerant fluid to be fed into
the circuit.

This method gave excellent results until hydrocar-
bons such as isobutane were used as refrigerant fluids
in place of halogenated refrigerants (CFC/HFC). Such
hydrocarbons normally operate in the refrigeration cir-
cuit at a lower pressure than that typical of refrigeration
circuits using halogenated fluids. With the use of these
new refrigerant fluids it has been noticed that foam
forms in the liquid lubricant (present in every compres-
sor) after the expulsion of the dry air and the subse-
quent filling with the refrigerant. This is very probably
due to the fact that when under vacuum during the
extraction of the air from the compressor, a part of the
air which has mixed with the lubricant is released.

This fact plus the reduced pressure of the refriger-
ant gas (for example isobutane) lead to the formation of
said foam.

This causes serious problems in the circuit into
which the compressor is connected. For example, the
foam prevents circulation of the refrigerant gas within
the circuit and in any event reduces its efficiency.

An object of the present invention is to provide a
method for eliminating moisture within a compressor, in
particular of a refrigeration circuit, subsequent to its
manufacture and up to the moment of its connection
into said circuit, which overcomes the drawbacks of the
state of the art.

A particular object of the invention is to provide a
method of the said type which ensures the absence of
foam within the refrigeration circuit during the normal
use of this circuit.

A further object of the invention is to provide a com-
pressor (specifically a motor-compressor unit) in which
there is considerable insulation against moisture subse-
quent to its manufacture and up to the moment of its
connection to the usual members of a refrigeration cir-
cuit.

These and further objects which will be apparent to
the expert of the art are attained by a method in accord-
ance with the characterising part of the corresponding
claim.

The aforesaid objects and others which will be
apparent to the expert of the art are further attained by
a compressor in accordance with the characterising
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part of the corresponding independent claim.

The invention will be more apparent from the
accompanying drawing, which is provided by way of
non-limiting example and in which the single figure
shows a compressor obtained in accordance with the
invention.

According to the invention, the compressor com-
prises a usual casing 1 containing an electric motor (not
shown) for driving a usual moving piston with reciprocat-
ing movement within a cylinder (not shown), to pump
refrigerant fluid within a corresponding circuit. Three
conduits 2, 3, 4 emerge from said casing. The conduits
2 and 3 are arranged to be connected to the refrigera-
tion circuit and in particular to the usual condenser and
to the usual evaporator (not shown) of this circuit
respectively. These three conduits are temporarily
closed in any known manner after the compressor C
leaves the production line.

After its manufacture, a usual lubricant for its mov-
ing parts is fed into the compressor C by being intro-
duced into the casing 1 through the conduit 4. The
compressor is then subjected to an operational test in
known manner. A fluid or rather a gas is then fed into the
casing 1 through the third conduit 4 tofill the entire inner
space of the casing to protect the internal members of
the compressor until the moment of its connection to the
refrigeration circuit. After this filling, the conduit 4 is
closed in known manner.

As stated, the gas commonly used up to the
present time has been dry air. With the use of hydrocar-
bons (such as isobutane) as refrigerant gas (present in
the refrigeration circuit at a lower pressure than halo-
genated fluids), it has been noted that after the com-
pressor C has been connected to the usual members of
the refrigeration circuit in which this gas is used, foam is
present in the lubricant contained in the casing 1. It has
now been surprisingly found that if an anti-foaming gas
such as carbon dioxide (CO,) is used instead of dry air,
the foam problem disappears.

Consequently, according to the invention, after the
operational test has been performed, the compressor is
filled with an anti-foaming gas of the stated type. This
gas, for example CO,, is fed into the casing 1 at a suita-
ble gauge pressure, for example 0.4 bar. The introduc-
tion of this gas may however be preceded by prior
"scavenging” of the interior of the casing 1 with dry air.

These operations are preferably carried out auto-
matically in a controlled-atmosphere environment of
zero or practically zero humidity.

The compressor obtained in this manner can be
stored for an indefinite time, until it is connected into a
refrigeration circuit, for example of a domestic refrigera-
tor or freezer. At the moment of this connection, the con-
duit 4 is reopened and is connected to a suction circuit
which draws from the casing 1 the gas present in it to
create a degree of vacuum (however not such that the
lubricant escapes from the casing). This suction results
in the extraction of a considerable quantity of gas, which
is also removed substantially completely from the lubri-
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cant present in the compressor. Foam is absent within
the refrigeration circuit during its use, notwithstanding
the low pressure of the refrigerant fluid.

This operation is preceded by connecting the com-
pressor to the refrigeration circuit via its conduits 2 and 5
3.

After attaining the vacuum the refrigerant fluid, for
example isobutane or another similar hydrocarbon, is
fed into the compressor through the conduit 4. When fill-
ing is complete, the conduit 4 is permanently reclosed 70
mechanically.

The aforesaid operations are carried out in a con-
trolled-atmosphere environment.

Because of the particular gas used, a compressor
resulting from the method of the invention can be used 15
in a refrigeration circuit without foam arising in this latter,
hence enabling its potential to be fully utilized.

Claims
20
1. A method for preventing moisture entering a com-
pressor, in particular for use in a refrigeration cir-
cuit, before the compressor is connected into this
latter, and for preventing foam forming therein fol-
lowing its connection into said circuit, characterised 25
by feeding an anti-foaming fluid into the compressor
(C) following its manufacture.

2. A method as claimed in claim 1, characterised in
that the anti-foaming fluid is fed into the compressor 30
within a controlled-atmosphere environment.

3. A method as claimed in claim 1, characterised in
that the anti-foaming fluid is extracted from the
compressor after it has been connected to the 35
refrigeration circuit.

4. A method as claimed in claim 1, characterised in
that the anti-foaming fluid is fed in at a pressure
above atmospheric. 40

5. A compressor (C) obtained in accordance with the
method claimed in claim 1, comprising a casing (1)
in which, following its manufacture and up to the
moment of its connection to the usual members of 45
a refrigeration circuit, there is contained a gas able
to prevent moisture entering said casing, character-
ised that said gas is an anti-foaming fluid.

6. A compressor as claimed in claim 5, characterised 50
in that the anti-foaming fluid is carbon dioxide.
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