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5 The present invention refers to a suction arrangenent for a
reci procating hernetic conpressor of the type having | ow pressure wthin
its hernetic shell. Background of the Invention Reciprocating hernetic
conpressors are generally 10 provided with suction acoustic danpeni ng
systens (acoustic filters), which are disposed inside the shell with the
function to attenuapeSUCTION ARRENGEMENT FOR Aq REGTPROGATING{HERMETT _
refrigerant fluid. Such conponents, ho use |losses both in
the 15 refrigerating capacity and .in the§§$??§F§ﬁ§§ of the conpressor,
resulting fromgas overheating and flow restriction. The nmanufacture of
said filters frO@5%&&2&5%.&&312&#?#3&&#9Ve meant a significant advance
regardi ng their 3P rmzatron, _although a considerable 20 amount of the -
conpressor | oSsedhss presenducirverhioncdgfeicht tol @ r 8BFpieRaGLRpNgement
conpressors, the #8weREnkeeh prldRaltiisiPn hdehethac UsenPpredddr OBfanghe type
di scharge val ves, whjch ﬁ en onl¥ duri a fraction of the £03§I cycle, 25
produce a pul si ng*42LY | LRV bBERSENTENY d-sefRetic shell.
Background of the Invention

Reciprocating hermetic compressors are generally

ale

10 provided with suction acoustic dampening systems
(acoustic filters), which are disposed inside the shell
with the function to attenuate ‘the noise generated
during the Suction' of the refrigerant fluiﬁ. Such
components, however, .cause losses both in the

15 refrigerating 'capacity and in the efficiency of the
compressor, resulting from gas overhéating and flow
restriction. ;The  manufactﬁre of said filtérs from
plastic méterials have ﬁeant a significant advance
regarding their optimization, although a considerable

20 amount of the compressor losses is still due to this
component.

In reciprocating compressors, the movement of the
piston and the use of suction and discharge valves,
which open only dﬁring a fraction of the total cycle,

25 produce a pulsing gas flow both in the suction and in
the discharge lines. Such flow is one of the causes of
noise, which may be transmitted to the environment in
two forms;_ by the excitement of the ressonance
frequencies of the inner cavity of the compressor, or

30 of other'cbmponent of the mechanical assembly,. or by
the excitement of the ressonance frequencies of the
piping' of the refrigerant system, i.e., evaporator,
condenser and connecting tubes of these components of
the compressor refrigerating system. In the first éaée,

35 the noise is transmitted to the shell, which irradiates




t he dischagqf | . Such flow is one of the causes of noise,phidy be
transmtte 9*##F§environnent intw fornms; by the excig%nent 0 t'he
ressonance frequencies of the i-nner cavity of the conpressor, or 30 of

ot her conponent of the nechanical assenbly, or by the excitenent of the
ressonance frequencies of the piping of the refrigerant system i.e.,
evaporator, condenser and connecting tubes of these conponents of the
conpressor refrigerating system In the first case, 35 the noise is
transmitted to the Eﬂnge teFnal SRGERmenyy 97/ 43547
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noi se generated by.the pul_sing flow usti.c da eni n s stens (acous
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hand, the reactive nu ers ect par e soun energ
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in discharge danppaipd a¥suPfesirable pressure loss. On the other hand,
the reactive mufflers tend to reflect part of the sound
enexrgy, thereby reducing pressure loss. The dissipative
10 mufflers are more used in discharge dampening systems,
where the pulsation is high. The reactive systems are
preferred for the suction, since they present less
pressure loss. Said pressure 1loss in the acoustic
filters is one of the causes that reduce the efficiency
15 of the compressors, mainly in the suction case, which
is more sensible to the pressure loss effects.
Other cause that reduces the efficiency of the
compressors, when usual acoustic mufflers are employed,
is the overheating of the suctioned gas. During the
20 time interval between the entrance of the gas into the
compressor and its admission to the compressor
cylinder, the gas temperature is increased, due to heat
transfer from the several hot sources existing inside
the compressor. The temperature increase causes an
25 increase in the specific volume and consequently a
reduction in the refrigerant mass flow. Since the
refrigerating capacity of the compressor is directly
- proporticnal to the mass flow, reducing said flow
results in efficiency loss.
30 Reducing these negative effects has been achieved with
the evolution in the acoustic filter designs.
In prior constructions, the gas coming from the suction
line and discharged into the shell passes through the
main hot sources inside'the compressor, before reaching
35 the filter and being drawn towards the cylinder inside




where the pwlgatissari s high. The reactive systenms are preferr aCT/BRIWGOL7
suction, since they present |ess pressure |losg. Said pressure loss in the
acoustic filters is one of the causes that reduce the efficiency 15 of the
conpressors, mainly in the suction case, which is nore sensible to the
pressure |oss effects. Qther cause that reduces the efficiency of

t he conpressors, when usual acoustic nufflers are enployed, is the
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t owar ds t he Cy||ny§rd¢mﬂqkﬁlrectly to the inside of the suction filter
10 (U.s. 1,591,239, U.S. 4,242,056). Other technique uses,
in the suction piping inside the compressor, nozzles or
flared tubes (U.S. 4,486,153), which allow the flow to
be directed between the inlet tube and the suction
filter. Moreover, such filters began to be manufactured
15 with plastic materials, which have adequate thermal
insulating properties. These improvements brought about
considerable increases in the efficiency of the
refrigerating - hermétic ' compressors. Nevertheless,
overheating and load loss due to the use of the suctién
20 filter still represent significant amounts in the
efficiency losses of the compressors.
In the known reciprocating hermetic compressors of the
art, the gas comihg-from the evaporator enters into the
shell and then passes through the suction filter,
25 wherefrom it is drawn to the inside of the cylinder
defined in the cylinder block, where it is compressed
_ up to a pressure sufficient to open the discharge
- : valve. Upon being discharged, said gas passes through
the discharge valve and discharge filter, leaving the
30 compressor inside and leading towards the condenser of
the refrigerating system. In this type of compressor,
the discharge filter is always hermetic, i.e., the gas
is not released into the shell inside, whereas the
suction filter is in fluid communication with said
35 shell inside.
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(i ndirect ‘gﬂt??“?ﬁﬁ‘)-' This gas circul ation should pronote the co00 |ng 01‘ t-he
notor. Because of this and because the filtérs were usually nmetallic, the
efficiency of the conpressor was inpaired due to gas overheating. 5 The
requirenents for nore efficient conpressors have led to the devel opnent of
acoustic danpening systems with nore efficient conceptions. The gas, rather
t han passing through aII heated parts inside the conpressor, is drawn
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'n the suction arrangement for a reciprocating hermetic
compressor of the type including a hermetic shell

10 comprising a suction inlet tube for admitting gas into
the shell; a suction orifice, which is provided at the
head of a cylinder disposed inside the shell and which
is in fluid communication with the suction inlet tube,
said arrangement comprising a suction means hav'ing a

15 first end hermetically coupled to the suction inlet
tube and a second end hermetically coupled to the
suction orifice, in order to conduct low pressure gas
from the suction inlet tube directly to the suction
orifice, providing thermal and acoustic insulation to

20 the gas flow being drawn; and at least one pressure
equalizing means, providing a predetermined fluid
communication of the gas being drawn between the
suction inlet tube and suction orifice into the shell,
said pressure equalizing means maintaining

25 substantially unaltered the thermal and acoustic
insulating characteristics of the suction means.

i e iptio the
- : The invention will be described below, with reference
to the attached drawings, in which:

30 Fig. 1 shows, schematically and in a vertical
longitudinal sectional view, a reciprocating hermetic
compressor of the type used in refrigerating systems
and constructed according to the prior art;

Fig. 2 shows, schematically, a reciprocating hermetlc

35 compressor, associated with a refrigerating system




efficiency hsonsssay the conpressors. In the known reciprocatiPQT/BROTRINIT
conpressors of the art, the gas comng fromthe evaporator enters into the
shell and then passes through the suction filter, 25 wherefromit is drawn
to the tnside of the cylinder defined in the cylinder block, where it is
conpressed up to a pressure sufficient to open the discharge val ve. Upon
bei ng di scharged, said gas passes through the discharge val ve and di scharge

filter, leaving t I i 1S{ £l ;| eading towards the condenser
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present invent$onofotheoprésedty deivEnmtiadn ng hernetic conpressor with a
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reciprocating hermetic compressor, associated with a
refrigerating system according to another constructive
form of the present invention;

10 Fig. 5 shows, schematically and in an enlarged view, a
construction of the suction means mounted to both the
suction inlet tube and suction chamber inlet of the
compressor shell, and a pressure equalizing means
mounted to the assembly: and

15 Fig. 6 shows, schema{:igally and in a frontal view, a
constructivé form for the suction means of the present
invention; '

ode i Oout e Inv
According to the illustrations, a :refrigerating system .

20 of the type used in refrigerating appliances usually
comprise, connected by adequate piping, a condenser 10,
which receives high pressure gas at the high pressure
side of a hermetic compressor 20 of the reciprocating
‘type and which sends ‘high pressure gas to a capillar

25 tube 30, where the refrigerant fluid is expanded,
communicating with an evaporator 40 which sends low
pressure gas to a low pressure side of the hermetic

- ‘ compressor 20.
" According to figure 1 as shown, the hermetic compressor"

30 20 comprises a shell 21, inside which is suspended
through springs a motor-compressor unit including a
cylinder block, in which a cylinder 22 lodges a piston
23 that reciprocates within said cylinder 22, drawing
and compressing the refrigerant gas when driven by the

35 electric motor. Said cylinder 22 has an open end, which




associ at edgw d-hLe suction filter. This and other objectivepcipRoRsodiEYed
t hrough a suction  arrangenent for a reciprocating hernetic conpressor

of the type including a hernetic shell 10 conprising a suction inlet tube
for admtting gas into the shell; a suction orifice, which is provided at
the head of a cylinder disposed inside the shell and which is in fluid
comuni cation with the suction inlet tube, said arrangenent conprising a
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shows, ' schermt FEAPET LR SERCIGR vaRs difScharge” ofit1dss 24k, Zb.
Said selective communication is defined by opening and
10 closing said suction and discharge orifices 24a, 24b by
the respective suction and discharge valves 25a, 26a.
By suction chamber it is meant only the volume of the
cylinder head upstream the suction valve 25a.
The communication between the high pressure side of the
15 hermetic compressor ‘20 and the condenser 10 occurs
through a discharge tube 27 having an end, which 1is
opened to an orifice provided on the surface of shell
21, communicating said discharge chamber 26 with
condenser 10, and an_.opposite end, which is opened to
20 the discharge chamber 26.
Shell 21 further carries a suction inlet tube 28,
mounted to an admission orifice which is provided at
shell 21 and opened to the inside of the latter,
communicating with a suction piping located externally
25 to shell 21 and coupled to the evaporator 40. In this
construction, the gas coming from shell 21 .is admitted
inside a suction acoustic filter 50 mounted in front of
- 'thé suction chamber 25, in order to dampen the noise of
1 the gas being drawn into cylinder 22 during the opening
30 of the suction valve. This construction has the
deficiencies discussed above.
According to the present invention, as illustrated in
figures 3 and 6, between the evaporator 40 and the
inside of suction chamber 25 of the hermetic compressor

35 20, there is mounted, interconnecting said parts, a
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type used in rigerating systems and construgted according to the prior
art; Fig. 2 shows, schematically, a reciprocating hernetic 35 conpressor,
associated with a refri gerating system WO 97/ 43547 :

PCI/ BR97/ 00017 5 according to the prior art; Fig. 3 shows, schematically
and in a partial view, a reciprocating hernetic conpressor, associated with

a refrigerating syste ] 308 ghQQG &pn§grygg{,ggehomlqg‘ §Mpr2§eaf,d

i nvention; Fig. 4 FHows Remat ca{II In a partial view,
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hermetically affixed to both suction inlet tube 28 and
suction chamber 25, so as to conduct low pressure gas
from the evaporator 40 directly to said suction chamber
10 25, providing thermal and acoustic insulation of the
gas being drawn in relation to the internal environment
of the coﬁpressor. In another constructive option of
the present invention, the second end 62 of the suction
duct 60 communicates the gas being drawn directly to
15 cylinder 22, for example with said second end 62 being
hermetically and directly coupled to the suction
orifice 24a.
According to the present invention, the hermetic
compressor 20 no longer has the suction acoustic filter
20 50 within shell 21. In a constructive option as
illustrated in figure 4, the suction acoustic filterxr 50
is mounted upstream the suction inlet tube 28. Mounting
the filter externally to shell 21 allows filters with
higher volume and tubes with larger diameters to be
25 used, while still providing the same acoustic dampening
effect with less pressure loss. Since the refrigerating
capacity is proportional to the suction pressure, the
- . less said loss, the higher will be the compressor
efficiency; This filter arrangement prevents the gas,
30 while passing through the inside of said filter, from
being unduly heated as it occurs in ‘the prior art
construction. _ .
According to the present invention, the suction duct 60
is designed so as to be preferably produced as 'a
35 continuous tubular duct, which is constructed, in order




construct for the suction neans of the present inveng 1wﬁmﬁﬁﬁ},hbde
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refrigerating system 20 of the type used |n41ﬁr|gerat|ng appllances
usual |y conprise, connected by adequate piping, a condenser 10, which
receives high pressure gas at the high pressure side of a hernetic
conpressor 20 of the reciprocating type and whi ch sends hi gh pressure gaz
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resistance to heat transmission, such as for example
the constructions using a material with low
conductivity characteristic (poor thermal conductors),
10 which also have good acoustic dampening
characteristics.
The requirement of suction piping flexibility is due to
the relative movement existing between the mechanical
assembly and the shell 21, since the mounting of said
15 parts is made through flexible springs. The flexibility
- will prevent said piping from being broken during
transportation or even during normal operation of the
compressor.
‘The suction duct 60 is.further dimensioned in order to-
20 minimize the noise generated by the pulsing flow
resulting from the excitement of both the suction line
piping and the evaporator 40, and in order to reduce
loss of load of the gas flow coming from the suction-
inlet tube 28 and consequently to the suction chamber
25 25 or directly to the suction orifice 24a.
. Due to the characteristics o¢f the gae flow, smaller
length and larger diameter of the suction duct 60
- : inside the compressor, there will be less pressure loss
' in relation to the pressure. loss existing in the
30 suction filter used in the prior art. -
Using the suction duct 60 causes a reduction of the
path made by the gas inside the shell, previously to
beiné admitted into the cylinder. By redﬁcing the path,
the overheating effect of the gas being drawn is
35 Smaller, which increases the refrigerating capacity and




i's closed bywwpomdsser pl ate 24 affixed to said cylinder block amtTerRevioomd
with suction and discharge orifices. Said cyligder block further carries a
head which is nmounted onto said valve plate 24 and which defines 5 _
internal’ly therewith a suction chanber 25 and a di scharge chanber 26, which
are’ maintained in selective fluid communication with cylinder 22, through
the respective suction and discharge orifices 24a, 24b. Said sel ective

conmuni cation is defipedeluyopeni ng and 10 closing said suction and
di scharge orifices_24a, §4b by the respective suction and di scharge val ves

25a, 26a. By suctibm ehARRFLIUCEIVergRtion yof htheoRARSONL t hEVePtisgerfor
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orifice providedl otut hehapedacei th &'hmlddeZﬂ,sidémnaﬁ&ainﬂernsalgh_provided
di scharge chanber_ . 1th ndenser ,10, an n. opposite _en lch is.
opened to 20 the d‘?’ls%ﬁar\égertchgﬁ*ﬁgfp?&a%I gf%fr_urt é?‘mggfri ggya g@&qr&ﬁl
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In this structural stability, in order to prevent it from
10 collapsing when submitted to pressure differences, such
as during the compresscor operation. '
According to the present invention, as illustrated in
figures 4 and 5, between the suction inlet tube 28 and
suction chamber 25, the suction arrangement of the
15 present invention further comprises a pressure
equalizing . means 70 which preferably provides a
predetermined fluid communication between the inside of
the suction chamber 25 and the inside of shell 21, said

pressure equalizing means 70 being dimensioned so as to ...

20 promote jointly with the suction means 60 the acoustic

energy absortion of the gas being drawn.
In the constructive option in which the second end 62
of the suction means 60 is directly coupled to the
suction orifice 24a, the pressure equalizing means 70
25 is provided between the suction inlet tube 28 and said
suction orifice 24a, in order to provide fluid
communication of the gas being drawn with the inside of

- shell 21. '

The pressure equalizing means 70 may be further
30 dimensioned and constructed in order to provide thermal
. insulation, as it occurs with the suction means 60. _
In the preferred illustrated construction, the pressure
equalizing means 70 is in the form of a rigid capillar
tube, which has a small diameter and long length and
35 which comprises, between an inlet end,  attached to and




construct i\wg.e7is8a79as comng fromshell 21 is admtted insid Ci‘ln'ﬂd‘irhlhﬁ‘?
acousti c filater 50 mounted in front of the _,gblctlon chanber Zg, in ordér to

danpen the noise of the gas being drawn into cylinder 22 during the opening
30 of the suction valve. This construction has the deficiencies discussed
above. According to the present invention, as illustrated in figures 3 and
6, between the evaporator 40 and the inside of suction chanber 25 of the
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tube 28 and suctiQ hamber 25, so as to conduct |ow pressure gas from t he
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acoustic insul aaconstfict henergy of the suction gas directed to the
inside of shell 21. The pressure equalizing means 70
further allows to obtain a pressure inside said shell
10 21 substantially proximate to the suction pressure.
According to the present invention, the low pressure
gas released inside shell 21 through the pressure
equalizing means 70 causes a high gas flow restriction,
so that the acoustic waves originated at the outlet of
15 said pressure egualizing means have very low energy,
which is insuffiéient to excite the“ressonances inside
the cavity. : S
Though not illustrated, the. suction arrangement of the
preéent. invention may have a .plurality of . pressure
20 - equalizing means coupled or incorporated to at least
one of the parts defined by the suction duct 60 and
suction chamber 25. Other constructive solutions of the
present invention have a pressure equalizing means with
a plurality of at least one of the parts defined by the
25 inlet ends and outlet ends interconnected by one or
more acoustic dampening regions 71. '




gas being di@ygissafel ation to the internal environment of thePCHRRYZUOLT .
I n another constructive option of the present;{nvention, the second end 62
of the suction duet—60—eomumi cates the gas belng drawn directly to 15
cylinder 22, for exanple with said second end 62 being hernetlcally and
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duct 60 is desi anedSQifsd 0 DF) PLEACKATLY BIPANF ) Fa dodiinufiPBALABASiith
the suction inlet tube (28), characterized in that it

10 comprises a suction means (60) having a first end (61)
hermetically cdupled to the suction inlet tube (28) and

a second end (62) hermetically coupled to the suction

orifice (24a), in order to conduct low pressure gas

from the suction inlet tube (28) directly "to the

15 suction orifice (24a), providing thermal and acoustic

insulation .to the gas flow being drawn; and at least

ream

one pressure equalizing means (70), providing a
predetermined fluid communication of the gas being
drawn between the suction inlet tube (28) and suction

20 orifice (24a) into the shell (21), said pressure
equalizing means (70) maintaining substantially
unaltered the thermal and acoustic insulating
characteristics of the suction means'(60).

2. Arrangement, as in claim 1, gh_a,;_g_c_@:_ugd in that

25 the pressure equalizing means (70) is in the form of a
capillary tube having, on a portion of its length, at
least one acoustic dampening region (71), defined so as

- " to reduce fhe acoustic energy in the suction gas
directed towards the inside of shell (21).

30 3. Arrangement, as in claim 2, characterjzed in that
the pressure equalizing means (70) comprises, betﬁeen a
gas inlet end and a gas. outlet end opened to the inside
of shell (21), a respective acoustic dampening region
(71).

35 4. Arrangement,  as in claim 3, characterized in that
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avoi d interruption I'ng dr ~in an adequat at eri al

whi ch causes mini mum n'\}) WT Tlm'iﬁ on tr CQRcEP HseBEEN] and whi ch
further avoids gas ove g the adm i Feeh- In % order to
have these qualities, the suction duct 60 is oltaine a) =

construction that of fers hi gh resi st ance 0 heat transm ssion, such
as for exanple t constructions

l, ith _.hQy
conductivity char ‘Et eP’r'%‘F?Er?poﬁgu?PtéF?rBF cﬁﬁaﬁ‘ft gﬁg%r)l iés V\ﬁlI ﬁapl'ﬁ\#
have good élemehtC in damlegﬁdlgmaltaza@tler [ witbs thﬁegaeqmn@f@ntendf
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t he nmechani cal and sSince t'he ‘nountin
parts is made ttaemﬂughpéheﬁl bbwasdsi tye insdide of whekl Wl) prevent said

pi ping from I ng br gch tran rg E.':Lfﬁ” o L orﬁgl that

operation of The corrpres or ér{?:ﬁe é%c?'r}gn guct 6.0 %&F‘ﬁer I mensi ongd in

order to 20 ninithee adrusbice dpmeningd BHPIURN p|7diingie| Apfined by a
helical portion of the 1length of the pressure

equalizing means (70).

6. Arrangement, as in claim 1, gcharacterized in that
10 the suction meané (60) is provided, at least on part of

its extension, with a construction having high

resistance to heat transmission.

7. Arrangement, as in claim 6, characterized in that

the suction means (60) comprises, at least on part of
15 its extension, a flexible duct.

8. Arrangement, as in claim 7, gcharacterized in that

the flexible duct is made of a material with Ilow

thermal conductivity.

9. Arrangemen£;~as in'claim-B, characterized in that
20 the suction duct (60) is dimensioned to reduce the load

loss of the gas flow arriving at the suction inlet

tube (28).

.10. Arrangement, as in claim 9, characterized in that

the suction duct (60) is defined so that the gas flow
25 being drawn is not interrupted between the suction

inlet tube (28) and the suction orifice (24a).

11. Arrangement, as in claim 10, characterized in that

the second end (62) of the suction means (60) is

hermetically and directly coupled to the suction
30 chamber (25). .

12. Arrangement, as in claim 11, characterized in that

the suction duct (60) is in the form of a "loop" tube,

which is "U" shaped and has rounded sides, and which is

internally provided with at least 6ne spring element
35 (63) which constanply maintains a condition of

10 0




resul ting frwosissexcitenent of both the suction line piping acr/Bheroo017

evaporator 40, and in off ss of ad of the gas flow com ng "’
fromthe suction inlet 1ﬁ“lum,mmlmmmquenﬂ%/?to the—suet+-on-chanber 25
25 or directly to the suétibn bri'tice 24a. Due to {ABISRHEEKHASI BRENCE of
the  gas flow, smaller length and | arger dianeter o{ the BERVACED duct) 60

i nside the conpressor, there will be | ess pressure TOSS T TreratTomto the
pressure | oss exiskikpdcthdde s3QSicit nt&é&?? yged.in the prior art.

Usi ng the suction duct 60 causes a reduction_ of the path made by the gas

i nsj de the shell, pPevidRKdgaenentingsadiit eéaimtl tabaractieadizeddyin that

reduci ng the path, jthecempihgaaki ng eff@cion§ ddedase baiing & agﬁso'f msunted
smal | er, which |ncreaies thei:refrl eratl{}g capacjty %%d WO 97/ 43547

PCT/ BRO7/ 00017 9 ePPELFERW the, sd"‘g'o’r&?r }?Pet’dbﬁd df the present
invention for the suction neans 60, as illustrated in figures 5 and 6, said

means is in the formof a | oop tube, which is 5 "U" shaped with rounded
sides and internally provided

v)
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with or inawem3sat ng (for exanple by material injectiopcrardrRicy
one spring elenent 63 which constantly mantains said tube in a condition of

structural stability, in order to prevent it from 10 col | apsi ng when
submtted to pressure differences, such as during the conpressor operation. .
According to the present invention, as il111§3rated in figures 4 and 5,

bet ween the suction inlet tube 28 and suct chanber 25, the suction
arrangenent of the 15 present i nvention further conpri ses a
pressure equalizing nmeans 70 which preferably provides a
predeterm ned fluid communi cati on between the inside of the suction chanber

25 and the inside of shell 2 sagg%pressure eq I zi ng neans 70 bei ng

di mensi oned so as to 20 pro ' tly with t uction neans 60 the
acoustic energy absortion . constructive
option in which the seg end16g of the suctign neans [rectly
coupled to the suctiofffo I zing nEdNs 70 25 is
provi ded between the Buc 28 ampd said suction ice 24a,
in order to prqu ui ke ormilint caffion 9[ t he gas bein with the
I nside of shell 2 e e udl Zymo—reers—/0 may be riyper 30

di nensi oned and con uc 0 Lde_thermal

2l

20
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i nsul ation, ya§otkssagcurs with the suction neans 60. In the pr REHBRYFO00I7
I 1lustrated construction, the pressure equalizing neans 70 is in the form
of arigid capillar tube, which has a small dianeter and |Iong | ength and 35
whi ch conprises, between an inlet end, gttached to and WO 97/ 43547

PCT/ BR97/ 00017 10 opened into the suctiéﬁhanber 25, and an outlet end to
rel ease the gas into the inside of shell 21, an acoustic danpeni ng region
71, for instance in the formof a nmedian helical portion occupying a

substantial 5 Iengthlportlon of the pressure equalizing neans 70, said

| ength portion § lef | ned so aspt+6—FeeH 6 : gy—o+ |t he
suction gas dirg¢ted t s of shell I ng
means 70 furthernjall ows o obtain a pre@@‘ 1
substantial l'y proxi mat ggdo t he suct, esent
I nvention, the l{¢w pressure gas rel
pressure equaliZing nmeans 70 causes ;
t he acoustic wauvé¢s originated at the
means have very Jllow energy,

| , - 24b \\\\\
40\ 20
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t hat
alizing
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FIG. 2
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which is in§#62%ﬁﬁgat to excite the ressonances inside the cavPCI/BRITIROOYh
not illustrated, the suction arrangenent of the present invention may
have a plurality of pressure 20 equalizing neans coupled or
incorporated to at |east one of the parts defined by the suction duct 60
and suction-chanber 25. O her constructive solutions of the present
invention have a pressure equalizing means with a plurality of at |east one
of the parts defined by the 25 inlet ends and outlet ends interconnected
by one or nore acoustic danpening regions 71. CLAIMS 1. A suction
arrangenment for a reciprocating hernmekig conpressor of the type including a
hernmetic shell (21), conprising a sucﬁla inlet tube (28) for admtting gas
5 into the shell; a suction orifice (24a), which is provided at the head of
a cylinder (22) disposed inside the shell (21) and which is in fluid
communi cation with the suction inlet tube (28), and conprising a suction
means (60) having a first end (61) coupled to the 10 suction inlet tube
(28) and a second end (62) coupled to the suction orifice (24a), providing
t hermal and
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acoustic insulation to the gas flow being drawn, characterized in

suction neans (?{; her net i %kmmmpkmhpomﬁhkﬁml nl et t W& J«(
and 15 to the s on orifice (24a) i nnsmgiopal B¥¥ayonduct | ow pressure gas
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means (((Z0 )ntérentivrabFitingrDage: por t i 011 Maf 19 039npt h, NPT, 88st one acoustic

danmpinjg region (71) defined so as €0 reducejthe acoustic energy in the

suctio ﬁég;d towards the inside of bRghded 21). 30 2. Arrangenent,
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(59) Title: A SUCTION ARRANGEMENT FOB RECIPROCATING HERMETIC COMPRESSOR
| 57) Abstract

A suction arrangement for a
reciprocating hermetic compressor,
including a hermetic shell (21),
comprising a suction inlet tube
(28) for gas admission; a suction
orifice (24a), which is provided at
the head of a cylinder (22) disposed
inside the shell (21) and which
is in fluid communication with
the suction inlet tube (28), said
armangement comprising a suction
means (60) having a first end (61)
and a second end (62), which are
“hermetically coupled to the suction
inlet tube (28) and suction orifice
(24a), respectively, in order to
conduct Jow pressure gas from the
suction inlet tube (28) directly to
the suction orifice (24a), providing
thermal and acoustic insulation to the gas flow being drawn; and at least one pressure equalizing means (70), providing a predewnmned
fluid communication of the gas being drawn between the suction inlet tube (28) and the suction orifice (24a) into the shell (21), maintaining
substantially unaltered the thermal and acoustic insulating characteristics of the suction means (60).




caplllary tube~—4——#+%angenenLT as in claim 3,

_pressure equ means (70) is a capillary el ement:
With the gasjmn ‘Euﬂ aﬂled to theisuction cha,nber (
outlet end o i nsi de of -dRel [-.(21).

claim4, char
defined by a

equal i zing means (70). 6. Arrangenent, as in claimb5, charactertzed—Tmths
t he suction nmeans (60) conprises, at |east on part of itjs extension, a

flexible duct. 7. Arrangenent as in cCRBEMS characterized in that IS5 the
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arriving at t

. cl
characterlzedcpmpﬂﬁﬁﬁoﬂh@f'§@ﬁnﬁYP%HkP°¥Q95ngo? ?ﬁ%etéﬁc?ﬁSET 4rd

is 20 hernet

characterlzed |n t hat the

angenent

| on167MAR]

ressure 1

acterlzed in"that ‘the acoustic danpenlng r
helical portion  of the Ilength of the

as |

O)a ! SudLiBES'Y Sﬁte‘?néxﬁ:duf&t he tathtasst Higt Rermesitl ow

€ SUC ronrnlet t Arrangenent

ok s 1890 a dhi@eidy 1ADP! edbet g 28)hefor usdmjmtthgn‘gas
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35.

into the shell; a suction orifice (24a), which is
provided at the head of a cylinder (22) disposed inside
the shell (21) and which is in fiuid communication with
the suction inlet tube (28), and comprising a suction
means (60) having a first end (61) coupled to the
suction inlet tube (28) and a second end (62) coupled
to the suction orifice (24a), providing thermal and
acoustic insulation to the gas flow being drawn,

ghg;gg;g;i;gg in that the suction means (60) is
hermetically coupled to the suction inlet tube (28) and

to the suction orifice (24a) in order to conduct low

pressure gas from the suction inlet tube (28) directly
to the suction orifice (24a), and that the suction
arrangement coﬁprises at least one pressure equalizing
means (70), providing a predetermined ~ fluid
communication of the gas being drawn between the
suction inlet tube (28) and suction orifice (24a) into
the shell (21), said pressure equalizing 'means (70)
maintaining substantially unaltered the thermal and
acoustic insulating ‘characteristics of the suction
means (60), the pressure equalizing means (70) having,

on a portion of its length, at least one acoustic.

damping region (71) defined so as to reduce the
acoustic energy in the suction gas directed towards the
inside of shell (21). _

2. Arrangement, as in claim 1, gcharacterized in that
the pressure equalizing means (70) comprises, between a
gas inlet end and a gas outlet end opened to the inside
of shell (21), a respective acoustic dampening region
(71). | | | o
3. Arrangement, as in claim 1, characterized in that
the pressure equalizihg means (70) is in the form of a
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the suction duct (60) is in the formof a "l oop" tube, which is "U' shaped

-and has roundejﬁl HMJWM/MHP is 25 internally provided with at |east
bne spring ele ( constantly nmaintains a condition of
structural stability to 8ail t'ube. 10. Anrangenent, as in claimi,
characterized in that it conprises a suction acoustic filter (50) nounted

30 upstreamthe suction inlet tube (28).
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capillary tube.

4. Arrangement, as in claim 3, gcharacterized in that
the pressure equalizing means (70) is a cépillary
element in a rigid material, with the gas inlet end
coupled to the suction chamber (25) and the gas outlet
end opened towards the inside of shell (21).

5. Arrangement, as in claim 4, characterized in that -
the acoustic dampening region (71) is defined by a
helical portion of the 1length of the pfessure
equalizing means (70). '

6. Arrangement, as in claim 5, characterized in that
the suction means (60) comprises, at least on part of
its extension, a flexible duct.

7. Arrangement, as in claim 6, characterized in that
the suction duct (60) is dimensioned to reduce the load
loss of the gas flow arriving at the suction inlet tube
(28).

8. Arrangement, as in claim 7, characterized in that
the second end (62) of the suction means (60) is
hermetically and directly coupled to the suction
chamber‘ (25). '

9. Arrangement, as in claim 8, characterized in that
the suction duct (60) is in the form of a "loop" tube,
which .is "UO" shaped and has rounded sides, and which is
internally provided with at least one spring element
(63) which constantly maintains a  condition of

structural stability to said tube.
10. Arrangement, as in claim 1, characterized in that
it comprises a suction acoustic filter (50) mounted

upstream the suction inlet tube (28).
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