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(54) CONSTRUCTIVE DISPOSITION IN RECIPROCATING COMPRESSOR SUCTION VALVE

(67)  Constructive disposition introduced in recipro-
cating compressor suction valve, whose moving param-
eters of elastic flexion area and, therefore, sealing end
are mainly defined by specific geometries and dimen-
sions of the own flexible segment of suction valve. Fur-
thermore, the stiffness coefficient and natural frequency
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of flexible segment of suction valve are also defined from
specific geometries and dimensions of the own flexible
segment of suction valve, without being necessary to al-
ter the material or thickness of metallic blade where the
suction valve is defined.
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Description

Field of the Invention

[0001] The presentinvention refers to a new construc-
tive disposition in reciprocating compressor suction valve
and, specially, high performance reed valve used in re-
ciprocating compressors which integrate cooling sys-
tems.

[0002] Ingenerallines, the suction valve here revealed
comprises several constructive-dimensional features
that makes possible its adequacy to reduced dimensions
reciprocating compressors.

Background of the Invention

[0003] As itis known by experts on the art, the current
state of the art comprises a wide range of constructive
arrangements introduced in suction valves for recipro-
cating compressors. In this context, it stands out reed
valves, which comprises at least one mobile segment
defined by a metallic foil.

[0004] According to the scope of the current invention
suction valves like reed are highlighted which are defined
by a metallic foil whose general outline is analogous to
the geometry of plate-valve that composes the recipro-
cating compressor head.

[0005] The figure 1 shows a suction valve like reed
that, defined in a metallic foil of analogous general outline
to plate-valve (not showed), integrates the current state
of the art. As it possible to observe, said metallic foil com-
prises a fundamentally continuous and regular area and
a semi-outlining hollow slot whose form defines the flex-
ible segment of suction valve. Said suction valve showed
on figure 1 is cooperating, at least, with a plate-valve
described and shown on document US7083400.

[0006] Specially, the suction valve shown on figure 1
includes at least one sealing end (related to the suction
port on the plate-valve), at least one elastic flexion area
and at least one passing port disposed between said
sealing end and the elastic flexion area, port which is
sized to be aligned with the exhaust port existing on the
plate-valve.

[0007] As itis known by experts on the art, the main
objective of this constructive arrangement type of suction
valve is optimizing the assembly process and suction
valve alignment (in this case, the sealing end, the suction
port and the passing port) with the plate-valve.

[0008] Among different technical aspects related to
this constructive arrangement, itis known that the moving
parameters of the elastic flexion area and, accordingly,
sealing end are intimately related with the thickness and
the confection material of metallic foil. This means that
the valve flexion capability (or still, the operation capa-
bility of the valve during the suction cycles of the recip-
rocating compressor) can be better defined based on ap-
propriate choices of material and metallic foil thickness.
It occurs, however, that this type of adequacy usually

10

15

20

25

30

35

40

45

50

55

increases both project cost and manufacturing costs
(specially, costs related to feedstock) of reciprocating
compressor as a hole, which can make this type of action
essentially prohibitive.

[0009] Itis also possible alter the moving parameters
of the elastic flexion area and, consequently, the sealing
end based on the shape and/or arrangement and/or de-
sign of the semi-outlying hollowed slot whose format de-
fines the second flexible segment of suction valve. It oc-
curs, however, that this type of actuation is especially
interesting in reciprocating compressors not miniatur-
ized, where there is space (the plate-valve is used to
have large dimensions, allowing the over-sizing of me-
tallic foil where the suction valve like reed is defined) to
more than sufficient to adequate the size and/or arrange-
ment and/or design of the semi-outlying hollowed slot
whose format defines the flexible segment of suction
valve to the project needs, without being necessary alter
the manufacturing material. This means that such actu-
ation is not trivially applied in reciprocating compressors
of smaller dimensions, or still, in miniaturized reciprocat-
ing compressors.

[0010] It is based on this scenario that arises the
present invention.

Objectives of the Invention

[0011] Thus, it is an objective of the present invention
to reveal a new constructive arrangement introduced in
suction valve for reciprocating compressor whose mov-
ing parameters of elastic flexion area and, consequently,
the sealing end to be mainly defined from specific ge-
ometries and dimensions of the own flexible segment of
suction valve.

[0012] Consequently, it is an objective of the invention
in question to define the rigidity coefficient and natural
frequency of the flexible segment of the suction valve
without the need to change the material or the thickness
of metallic foil where the suction valve is defined.
[0013] Last, itis a general objective of the invention in
question that the new constructive arrangement intro-
duced on the suction valve for the reciprocating compres-
sor is specially suitable to reciprocating compressors of
positive displacement being capable of using both in var-
iable speed compressors and conventional compressors
(On-Off or fixed speed).

Brief Description of the Drawings

[0014] The presentinvention will be detailed based on
the figures related below, in which:

Figure 1 shows a suction valve belonging to the cur-
rent state of the art;

Figure 2 shows the suction valve according to the
present invention; and

Figures 3A, 3B, 3C and 3D shows specific differen-
tials of the suction valve according to the present
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invention.

Detailed Description of the invention

[0015] As shown on figure 2, the new constructive ar-
rangement introduced in suction valve of reciprocating
compressor comprises arigid foil 1, preferably made with
a metallic alloy, in which it is observed a semi-outlying
hollowed slot 2 that defines the flexible segment 3, which
includes at least one sealing end 31, at least one elastic
flexion area 32, at least one passing port 33, and at least
one crimping area 34.

[0016] Said rigid foil 1 comprises still at least four pass-
ing ports 11 that, disposed in disconnection with the semi-
outlying hollowed slot 2 and the flexible segment 3, define
just mounting orientation guides for the fixing means (not
shown) used to fix the reciprocating compressor head.
[0017] In general lines, the inventive character of the
invention in question is mainly focused on the dimension-
al relations of flexible segment 3. In this sense, and as
shown on figures 3A, 3B, 3C and 3D, are indicated the
most relevant dimensions "H", "L", "C", "R1", "R2", "B1",
B"2" and where.

[0018] The "H" dimension comprises the general lon-
gitudinal length of the flexible segment 3, this is, the
straight length measured between the distal points of the
sealing end 31 and the crimping area 34 of flexible seg-
ment 3. The "L" dimension comprises the general latitu-
dinal length of the flexible segment 3, this is, the straight
length measured between the distal points of the sealing
end 31 of flexible segment 3. The "H" and "L" dimensions,
as well as the relation between them, is better shown on
figure 3A.

[0019] The "C" dimension comprises the general lon-
gitudinal length of the passing port 33 of flexible segment
3, this is, the straight length measured between the op-
pose distal points of passing port 33 of flexible segment
3. The "C" dimension, including the relation of this with
the "H" dimension is better shown on figure 3B.

[0020] The "R1" dimension comprises the upper inter-
nal outline radius of passing port 33 of flexible segment
3, and the dimension "R2" comprises the lower internal
outline radius of passing port 33 of the flexible segment
3. Clearly, said passing port 33 of flexible segment 3 com-
prises an essentially oblong format. The dimensions "R1"
and "R2", as well as the imaginary circles "CR1" and
"CR2" respectively related to "R1" and "R2" radius are
better shown on figure 3C.

[0021] The "B1" dimension comprises the latitudinal
straight distance between two points, to know: point |
(insertion point between the imaginary circle "CR1" and
the most prominently portion of the upper internal outline
radius of passing port 33 of flexible segment 3), and point
Il (external outline point of flexible segment 3 closer to
point 1). The dimension "B2" comprises the latitudinal
straight distance between two points, to know: point |
(insertion point between the imaginary circle "CR2" and
the most prominently portion of the lower internal outline
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radius of passing port 33 of flexible segment 3), and point
Il (external outline point of flexible segment 3 closer to
point 1). The dimensions "B1" and "B2", as well as the
relation between them, is better shown on figure 3D.
[0022] According to the present invention, there are
observed the following dimensional relations:

The "H" dimension is larger than the dimension "L"
in a ratio that can range from 1,3:1 to 1,9:1. Prefer-
ably, the "H" dimension is larger than the "L" dimen-
sion in a ratio of 1,6:1.

The "H" dimension is larger than the dimension "C"
in a ratio that can range from 1,6:1 to 2,5:1. Prefer-
ably, the "H" dimension is larger than the "C" dimen-
sion in a ratio of 2,1:1.

The "R2"dimensionis larger than the dimension"R1"
in a ratio that can range from 1,1:1 to 1,7:1. Prefer-
ably, the "R2" dimension is larger than the "R1" di-
mension in a ratio of 1,45:1.

The "B2"dimensionis larger than the dimension "B1"
in a ratio that can range from 1,2:1 to 1,8:1. Prefer-
ably, the "B2" dimension is larger than the "B1" di-
mension in a ratio of 1,5:1.

[0023] The ratio between the above mentioned dimen-
sions enables the rigidity increase and of natural frequen-
cy of flexible segment 3 without being necessary any
change on material or thickness of rigid foil 1.

[0024] This rigidity and natural frequency reached are
totally favorable to reciprocating compressors since this
two answer parameters of suction valve are essential for
defining efficiency of compressor and the operation
noise.

[0025] Additionally, it is noteworthy that the operation
frequency point of flexible segment, according to the
present invention, is different from the natural frequency
of internal resonant cavity of compressor (the internal
cavity of compressor comprises the region composed by
cooling gas located between the compressor body and
the internal pieces of the compressor). The objective of
changing the natural frequency of the valve is leaving the
excitation region of natural frequency of compressor cav-
ity, further to guarantee cooling capability parameters
and energetic performance desired of the product.

Claims

1. Constructive disposition introduced in reciprocating
compressor suction valve, comprising:

a rigid blade (1) having at least one semi-sur-
rounding hollow slot (2) which defines at least
one flexible segment (3); said flexible segment
(3) comprising at least one sealing end (31), at
least one elastic flexion area (32), at least one
passing port (33), and at least one crimping area
(34);aid flexible segment (3) further comprising
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the following dimensions:

"H" dimension, which comprises a general
longitudinal extension of flexible segment

3 5
"L" dimension, which comprises a general
latitudinal extension of flexible segment (3);
dimension, in which "C" comprises the gen-

eral longitudinal extension of passing port
(33) of flexible segment (3); 10
"R1" dimension, which comprises the upper
internal surrounding radius of passing port
(33) of flexible segment (3);

"R2" dimension, which comprises the lower
internal outline radius of passing port (33) 715
of flexible segment (3);

"B1" dimension, which comprises the latitu-
dinal straight distance between the insertion
point between the imaginary circle "CR1"
and the most outstanding portion of the su- 20
perior internal outline radius of passing port

33 of flexible segment (3) and the external
outline point of flexible segment (3) closer

to the interception point between the imag-
inary circle "CR1" and the most outstanding 25
portion of upper internal outline radius of
passing port (33) of flexible segment (3);

"B2" dimension, which comprises the latitu-
dinal straight distance between the inter-
ception point between the imaginary circle 30
"CR2" and the most outstanding portion of
lower internal outline radius of passing port
(33) of flexible segment (3) and the external
outline point of flexible segment (3) closer

to the interception point between the imag- 35
inary circle "CR2" and the most outstanding
portion of lower internal outline radius of
passing port (33) of flexible segment;

said constructive disposal introduced on a
reciprocating compressor suction valve be- 40
ing specially characterized by:

the "H" dimension is larger than "L" dimension

in aratiowhich canvary between 1,31:1t0 1,9:1;

the "H" dimension is larger than "C" dimension 45
in aratiowhich canvary between 1,61:1t02,5:1;

the "R2" dimension is larger than "R1" dimen-
sion in a ratio which can vary between 1,1:1 to
1,7:1; and

the "B2" dimensionis larger than "B1" dimension 50
in a ratio which can vary between 1,2:1t0 1,8:1..
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