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" HERMETI C COVPRESSOR W TH | NTERNAL THERMAL | NSULATI ON
Field of the Invention The present invention refers to

Wo Pﬁcﬁ%'ﬂc conpressor of the type used in PCT/BRZE)OGC?DUZSO

rigeration appliances, such as refrigerators an
freezers, and which allows the thermal insulation of
t he hot regi ons inside the conpressor that are heated
by the heat generated with the conpression of gas
during the operation of the conpressor and, nore
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m‘BQj@ctives, it is necessary to reduce the temperature

of the refrigerant gas in the suction (increasing its
gpecific mags) and also to reduce the temperature of
the compression chamber wall which contacts the
refrigerant gas. The development of solutions which
promote the reduction of the temperature levels of the
compressgor and of the £lows dissipated by the hot
parts therecf is one of the feasible ways to reach
these goals.

Hermetic compressors of the type used in refrigeration
systems usually comprise, in the interior of a
housing, a motor-compressor assembly having a c¢ylinder
block in which is defined a cylinder having an end
closed by a head and internally defining a discharge
chamber in sgelective fluid communication with a
compression chamber defined inside the cylinder and
closed by a valve plate provided between the cylinder



conpressi on chanber defined inside the cylinder and 35
cl osed by a valve plate provided between the cylinder

WO 2838450906807 2PCT/ BR2006/ 000280 2 cl osed engpshodsivenzse
head, said fluid conmunicati on being defined through

suction and discharge orifices provided in the valve
pl ate and which are selectively and respectively

cl osed by suction and di scharge 5 val ves, which are
usually carried by the valve plate. One of the maj or
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path of the zefrigerant gas £rom the compression
charber inside the cylinder to its discharge from the
inside the compressor housing.

20 One solution to aveid this energy dissipation is to
insulate the gas discharge system from the rest of the
compresgsor. By doing this, the extremely hot gas
exhausted from the compression chamber will pass
through the discharge system without transferring heat

25 to the other components, thereby reducing the
temperature levels of the compressor as a whole.
Solutions to insulate the discharge system may be
found in patent US3926009, in which the gas discharge
tube 1is defined having a double wall, in oxrder to

30 minimize heat transfer of the gas under compression to
the interior of the housing, and in patent US4371319,
in which each of the partg of ¢ylinder cover,
discharge muffler and discharge tube is surrounded by
a thermal insulating element with the same purpose of

35 minimizing heat transfer of the gas under compression




Solutions to insulate the discharge system may be
found in patent US3926009, in which the gas di scharge
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Studies have proved that one of the major causes

responsible for heating the compression cylinder is
15 the heat flow generated by the gas in the cylinder
cover, which heats the valve plate and, by conduction,
heats the top of the cylinder block, in the region of
the compression chamber of the compression cylinder.
The reduction of this heat flow hasgs a positive impact
20 in reducing the temperature of the cylinder and
conseguently in reducing the compression power.
The known pricr art presents different alternatives to
make possible a reduction of the heat transfer £from
the cylinder cover region to regions inside the
25 housing distant therefrom. There are known devices,
such as heat exchangers, for example “Stirling”
machines, as taught in patent US6347523; the provision
of fins on the heads and the use of an auxiliary air
motion system; the use of heat pipes; the use of fluid
30 pumping system using pumps driven by mechanic or
electric oscillating motion, among others. However,
said known solutions do not minimize the heat transfer
between the ¢ylinder cover and the cylinder block, due
to the gas discharge from the compression chamber to
35 the discharge chamber.



responsi bl e for heating the conpression cylinder is 15
the heat flow generated by the gas in the cylinder
VWBdehd ch heats the valve plate and, by gepgivsddestso
eats the top of the cylinger block, in the region of
t he conpressi on chanber of the conpression cylinder.
The reduction of this heat flow has a positive inpact
20 in reducing the tenperature of the cylinder and
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hermetic compressor with internal thermal insulation,

compriging: a housing internally carrving a cylinder
20 Dblock in which is defined a compression cylinder,
having one end closed by a valve plate provided with a
digcharge orifice and a suction orifice, said valve
plate having a front face against which is mounted a
eylinder cover internally defining a dischaxge
25 chamber, said hermetic compressor further comprising a
spacing duct having one inlet end hermetically mounted
to the front face of the valve plate and open to the
discharge orifice of the valve plate, external to the
suction crifice thereof, and an ogutlet end
30 hermetically mounted to the c¢vlinder cover and open to
the interior of the discharge chamber, with the inlet
end of the spacing duct presenting a cross-section
area at least equal to that of the discharge orifice,
said spacing duet defining a  hermetic fiuid
35 communication between the interior of the compression



It is also an object of the present invention to
provi de a conpressor as nentioned above, which reduces

q‘g)m;.)e{rperat ure in the region of the cyl @k B6%0
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acent to the region of &the cylinder cover nounted
t her et o. It is a further object of the present
invention to provide a hernetic conpressor as
nmenti oned above, 15 which presents a reduced thernal
profile. Summary of the Invention These and ot her
obj exlinder arandichitey edidnheagh achewbet i ctivomutes stdre
W t Bisctafdel od TR danaulsphiceRy Qﬁﬂ@rh\ﬁiﬂgalrﬂ.ng the

houékﬂ?‘%&% fr&@gky ggggé/éngfa cyI nder %O bl o¢ and

whi ression c‘ﬁh nder; ﬁav?ng one
end Bf YRY bywE R gbhe i?’ﬁ%frpr%l geRMldn Holents caraund
Bri kab® sputimgsdaaeton orifice, said valve plate having

f t i d
a fef0 F&ags f;lg@h@éﬁtﬂgal sc%af alg }:?z%la n%ﬁé(‘lé NOSEo P

inte inin g

her ?l EnENHR ofr%rf Lﬁl't%é?eaé:onﬁi'ﬂ‘”sﬁ??diwﬁ%p&@ien@a&udtn
haviing onblmdﬁ:etccemi herdrethe addoyporramsni-e hlbekt hanf romat
f ?fl??:géetxtlf&l\é@ Mg | ezhé\lto aet@,g%tg gtsgeﬁﬁar{ﬂg tgaécgﬁ%gfamn
1671 1 coifrebel; B thh Pidtiedtnant oo Aepmisivaepy tne
mouvit £ telatiee @1}1 i thge reyddwder andvepe no¢retatd ngn tae rdasr
of ﬁ&&hmbfﬂ%ﬁ&hgﬁlﬁ$ﬁﬁﬁﬂﬁaucﬂh§htﬁé“tﬂdﬂs@breaﬂ atd F8om

spagy ng t P a, Cross-: ctlo are | east

eqﬁg*@t olg:f at‘ﬁof%ﬁgﬁé di csharge of'i f| ceT %w%"%am ﬁ‘g

ducFORRIIUTEGYa REr nEPR@Uetifnd 3%acorhieni dapi of  the
1det owegrdsad ohntplimlerob ft bRe Cotfyressben WO

2003/ Q65 BLPRCTL ERZ00G QD280 | nder and the

d ge orifice, said

spatt hg o= At niPRg deseriyed n’ﬂ%}o"t':o‘vje? SFRfexgnce

f r opeitee magley & opltitee adtdcted i Araginos,t lyitvee bat ey, ofin

annait=aip1Rl UMY QUi D18 AkALSRRRMG dICtLh NenRURISA
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t heppridsenvibRventd Qbrmellis Eomdatido@Nillustrating the
region of the cylinder cover built according to the
prior art;

25 Figure 2 repregents a schematic crogs-sectional
partial view of the cylinder block illustrated in
figure 1, indicating, by means of solid arrows, the
path of a refrigerant gas under compression being
discharged inside the cylinder cover, and by means of

- 30 dashed arrows, part of the heat propagation direction
from the discharge chamber in the cylinder cover;
Figure 3 represents in a schematic view similar to
that of figure 2, a first constructive option for the
internal thermal insulation system of the compressor,

35 according to the present invention;



10 is effected by the provision of a gap between the
val ve plate and the cylinder cover, generating a gas

wﬁﬁ%tﬁw ch allows reducing the transfer opchardooddossd
e I

scharge gas to the val ve plate and,
consequently by conduction, to the top of the 15
conpression cylinder of the conpressor. Brief
Description of the Drawi ngs The invention will be
descri bed bel ow with reference being nade to the
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therhat eshadiguber Bl 2 | AsWRl eRs ¥ eMdlopihtn for the
CO"EnEéE&Ql thermal insulation system of the compressor,
according to the present invention;

15 Figures 8 and 8a are, respectively, perspective views
of a cylinder cover and a spacing duct, built
according to the second way of carrying out the
present invention, as schematically illustrated in
figure 7 and in which the gpacing duct ig carried by

20 the cylinder cover;

Figurez 9 and 9a present, respectively and in a
perspective view, a wvalve plate and a sealing gasket
for mounting the cylinder cover and spacing duct of
the present invention, as illustrated in figures 8 and

25 8a;

Figure 10 is an exploded perspective view of a
construction of valve plate, spacing duct and cvlinder
cover of the present invention, as illustrated in
figure 7;

30 Figure 11 is a front view of a different construction
for the second embodiment of the invention, in which
the spacing duct ig carried by the cylinder cover, by
mounting said spacing duct to an intermediate plate to
be mounted to the cylinder cover;

35 Figure 12 ig a perspective view of the cylinder cover



35 according to the present invention; WO
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I'Tustrated in figure 3 and in which the spacing duct

|s carried by the valve plate; Figure 5is a

perspective view of a cylinder cover 5 nounted to a

val ve plate built according to the present invention

and as illustrated in figure 4; Figure 6 is a
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defining a discharge chamber 5a which maintains
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selective fluid communication with a compression
chamber 6 defined inside the compression cylinder 3,
between a top portion of piston 4 and a valve plate 7

25 provided between the opposite end of the compression
cylinder 3 and the cylinder cover 5, said valve plate
7 having a front face 7c¢, against which is mounted the
cylinder cover 5, and a rear face 7d, facing cylinder
block 2. _

30 The f£fluid communication between the interior of the
compression chamber 6 and the digcharge chamber 5a of
the cylinder cover 5 is defined by a discharge orifice
7a provided in the valve plate 7 and closed by a
respective discharge valwve 8a, usually carried by the

35 walve plate 7.
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pl ate nounted to the valve plate, according to the

}eshogld of the present invention illustrptesrions000280
figure 11; and Figure 13 i8 an expl oded perspective
view of the 5 construction of the valve plate, spacing
duct, cylinder cover and sealing gaskets of the

present invention, as illustrated in figures 11 and
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the d:l.scharge system of the compressor. With the
compression process, part of the thermal energy of the
gas inside the discharge chamber 5a, generated by the
compression, returns to the cylinder block 2, as shown
by the dashed arrows in figure 2, resulting in an
increase of the temperature of the cylinder, even
considering the wuse of a sealing gasket 9, which
usually has thermal insulation properties, said
sealing gasket 9 being located between the wvalve plate
7 and the c¢yvlinder block 2.

The present solution provides a thermal insulation
inside the housing 1, which allows reducing the heat
flow of the hot gas from inside the discharge chamber
5a to the region of the cylinder block 2, which has a




The gas drawn by the conpressor cones froma suction
line (not illustrated) of the refrigeration systemto
W Bhydeher conpressor i s coupl ed, being sel epétERIo¥s/000280
drawn, by operation of pisbon 4, during its suction 5
cycle, to the inside of the conpression chanber 6
through a suction orifice 7b, due to the selective
openi ng of a suction valve 8b nmounted on the val ve
plate 7, said gas being subsequently conpressed untj|
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10 and open to the interior of the discharge chamber
11, the inlet end 21 of the spacing duct 20 having a
25 cross-section area at least equal to that of the

discharge orifice 7a, said spacing duct 20 defining
the fluid communication between the interior of the
compregsion cylinder 3 and the discharge chamber 11,
through the discharge orifice 7a.

30 According to the present inventiomn, the dJdischarge
orifice 7a of the valve plate 7 is contained inside
the cross-section contour of the inlet end 21 of the
spacing duct 20, said cross-section circumscribing,
more particularly, the contour of the discharge wvalve

35 8a. In a non-illustrated embodiment, the contour of



9 positive inpact in reducing the tenperature of the
cylinder block 2 and, consequently, in reducing the
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piece, the inlet end 21 of the spacing duct 20, said
incorporation being obtained during the formation of
the wvalve plate 7 or afterwards by means of an
adequate fixation means, such as, for example,

25 welding, glue, etc..

In this construction, the cylinder cover 10 carries,
incorporating in a single piece, as illustrated in
figure 6, or securing by conventicnal means, as
mentioned above, a front wall 12 for closing said

30 cylinder cover 10 and which is seated against the
outlet end 22 of the spacing duct 20, with the
interposition of at least one sealing gasket 8
therebetween, which is made for example of a thermal
insulating material, in order to minimize the transfer

35 by conduction of part of the heat flow through the
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20, also being lower or laterally displaced in
relation to that of the discharge valve 5 8a, as |ong
as it does not interfere with the gas flow through the
di scharge orifice 7a. The illustrated enbodi ments for
t he sppasRPdwWic2020 present the latter with a constant
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the outlet end 22 of the sgpacing duct 20. In this
constructive option, the gpacing duct 20 carries, in
the region of its outlet end 22, a peripheral flange
23 fixed against the cylinder cover 10 and defining a
20 wall portion of the latter.

According to the illustrations, the spacing duct 20 is
provided orthogonal to a plane containing the front
face 7¢ of the valve plate 7, being also orthogonal to
the wall portion of the cylinder cover 10 defined by
25 the peripheral flange 23.

In the constructive embodiment illustrated in figures
7 to 10, the peripheral flange 23 is incorporated in a
single piece to the spacing duct 20 during the
formation thereof, defining part or the whole of the
30 front face 12 of the cylinder cover 10.

In a different embodiment of this construction,
illustrated in figures 7, 8 and 10, the peripheral
flange 23 of the spacing duct 20 defines the entire
front face 12 of the cylinder cover 10, being secured
35 against the latter and also against the valve plate 7,



incorporating in a single piece, as illustrated in
figure 6, or securing by conventional neans, as

WRideh-ege: above, a front wall 12 for closi ngefahsdosidozso
cylinder cover 10 and whick i s seated agai nst the

outlet end 22 of the spacing duct 20, with the

interposition of at |east one sealing gasket 9
t her ebetween, which is made for exanple of a thernal
i nsu] ati ng naterlal in order to mnimze_the transfer
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5 provided only between sald gpacing duct 20 and the
valve plate 7.
In this embodiment i1s also foreseen the provision of
an outer cover 1l0a, as illustrated in figure 10,
located surrounding the cylinder cover 10 and allowing

10 the fixation of the latter to the valve plate 7.

In another construction for the second embodiment .of
the present invention, illustrated in figures 11 to
13, the peripheral flange 23 is defined by an
intermediate plate 40 secured to the outlet end 22 of

15 the spacing duct 20 by adeguate meang, such as
welding, etc., defining the entire front face 12 of
the cylinder cover 10. In this different construction,
the intermediate plate 40 may be previously directly
fixed to the spacing duct 20, without the placement of

20 a sealing gasket 9 therebetween, and later be fixed to
the cylinder cover 10, directly or with the use of a
sealing gasket 9 therebetween, or also be previously
fixed to the cylinder cover 10, before receiving the
spacing duct 20.

25 1In a constructive option, the intermediate plate 40
carries, or incorporates in a single piece, the
tubular fixation spacers 30, as illustrated in figure
11, providing, upon mounting and securing of the
cylinder cover 10 to the wvalve plate 7, a space

30 Dbetween the latter and the intermediate plate 40.

In this assembly, the spacing duct 20 fixed to the
intermediate plate 40 surrounds the discharge valve 8a
region, c¢reating a hermetic tubular region which
guides the gas coming from the discharge orifice 7a to
35 the inner region of the cylinder cover 10, defining



5 fixation orifice 7e defined on the valve plate and
wWith a corresponding fixation hole 14 provided on the
W0 todfREo7Pl ock 2, particularly on the cylinggfmraV¥&soozso
10, to allow a fixation el ement, such as a screw (not
illustrated) to pass, securing the cylinder cover 10
10 to the cylinder block 2. In another way of carrying
out the invention, as illustrated in figures 7 to 13,
the cylinder cover 10 carries, for exanple,
i ncéhpolaselprdferdiarben als ?:hgr%upu dtwisduthgg digeharge
for gaki 08 iderieel on bhe fvaqa&ieoar&ﬁlaéu Qighhedequah@er
mea%%va? “&"c} aac‘nciNe Lx?i:%%n ﬁqlalé% pelta e’ % yéngz&tntn%d é?e
cons

of the spacing d ruc rve o
thep§§§§$%g°%u5¥e2@?%ﬁuﬁ¥QEsDf ﬁhﬂﬁegﬁégFéntBP FY%lnder
But lb@bcknd ,2Xkxartier idleerad thangeezante xed agss nspace

t he peylb &g efy £ aMAl 1R 206 d8f U NG 2rd0 YRl krawétbme

of the latter. According to the illustrations,
spaci'ng duct 20 is provided orthogonal to a plane
coniakhi nehe heoflupnonf agle #heof présental iewvghstiens, the

be: agga&ﬁbrprtapgcag@!t Wortbe vidde pcarxtajn@.@ﬁw Ebﬁ the
VARMA cover. ef,ine eri er ange
15! bREEhat Unanbelt g0 eF Mha’ tuh DSa bl e BV Ap [15G%
fi géP—ﬁga‘WtbOEO rqgﬁenpecrﬁ phlee alcvi indee 2’301215 2 allows
aneéﬁ@éﬂigﬁ G Hen tampenghe-g3 ?ae Ehﬁs t Fey iSRAGIEN he UChs {3
ur L.ig n

ChoPEOEh i IRLbED L8l Eh NAGRA e 0L LIS, of
10. th@ SOMRTAeSELiRRt CRMTHdIOReRE BRe (IAPTESRARE r uct i on,

151 | B3thatgdd iomlfyi gar eSev, Bodwwl WY (daerpéngphetwl the
[ anageddh f fve $RRE B8s0KPled LutlPliNtRctlees bt fin

fron r coyer. 10, ber ng secured
35 & a?lh%elql rz?g P&?%%t t%r‘% mad laﬁ%it oRE VaI FRe ptarre
7, awd) 20074 088C72PCHIBRA0OGS/ G0@R80ts comprising the

compressor may be effected, without departing from the
20 inventive concept defined in the accompanying claims.



12 by placing therebetween a respective sealing gasket
9. However, in the cases in which the cylinder cover
10 incorporates, in a singlé4piece, t he periphera
flange 23 of the spacing duct 20, the sealing gasket 9
is 5 provided only between said spacing duct 20 and

t he valépa te 7. In this enbodinent is also foreseen
t he prOV|S|on of an outer cover 10a, as illustrated in
figure 10, located surrounding the cylinder cover 10
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passage of k203 phaihtSInirgf thetyiindes covet (O)Bpaceter
from the valve plate (7) and defining, with the latter,
an annular plenum around said spacing duct (20),
preventing the passage of heat flow from the hot gas
inside the discharge chamber (11) to the valve plate.

2. Compressor, according to claim 1, characterized
in that the discharge orifice {7a) is contained within
the cross-sectional contour of the inlet end (21} of
the spacing duct (20)




5 block 2, exactly due to the presence of the space
between the internedi ate plate 40 and the val ve plate
7. Wth the solution of the bresent invention, the
reduction of the direct heat transfer fromthe 10
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Conpressor, according to claim4, characterized in
that the spacing duct (20) has a constant
cross-section between the inléet and outlet ends (21,
22) thereof. 6. Conpressor, according to daimS5,
characterized in that the spacing duct (20) has a
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