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Description

[0001] The presentinvention relates to a hermetically
sealed motor-driven alternating compressor, particular-
ly for refrigerating apparatuses, comprising all the fea-
tures expressed in the preamble of claim 1.

[0002] Asiswell known, refrigerating apparatuses are
generally fitted with hermetically sealed motor-driven
compressors of the alternating type each constituted by
an electric motor and by an alternating compressor
housed within a hermetically sealed container. The latter
presents a first hole connected to an external pipe for
the intake of the refrigerating gas and a second hole
connected to an external delivery pipe which, in turn, is
positioned in continuation of a delivery pipe internal to
the case itself.

[0003] The efficiency of a hermetically sealed motor-
driven compressor is measured by specific parameters
that relate the refrigerating efficiency to electrical con-
sumption. Since international standards currently set
out for refrigerating apparatuses a determined number
of classes of daily or monthly energy consumption,
which in the near future is due to be reduced to the one
with the lowest value, it is essential to increase the over-
all efficiency of hermetically sealed motor-driven com-
pressors.

[0004] To attain this goal, several technical solutions
exist aimed at improving both the efficiency of the elec-
tric motor and the efficiency of the thermodynamic cycle,
defined on the basis of the refrigeration units produced
per unit of volume of gas pumped by the compressor.
[0005] The latter's efficiency, and hence the thermo-
dynamic efficiency, can be improved by maintaining the
temperature of the intake gas at the lowest possible lev-
els. For this purpose, currently adopted techniques pro-
pose to reduce as far as possible the absorption of heat
by the flow of gas coming from the external intake pipe
and headed, as soon as it enters the hermetically sealed
case, towards the inlet port positioned on the head of
the compressor cylinder.

[0006] This flow of gas tends to increase its tempera-
ture due to the presence, within the hermetically sealed
case, both of the warm walls of the compressor and of
the motor, and of warm gas.

[0007] A first known technique called semi-direct in-
take provides for the use inside the sealed case of an
intake plenum connected in correspondence with its
outlet directly to the input port of the compressor cylinder
and presenting an inlet that opens in proximity to the
hole of the case whereto the external intake pipe is con-
nected.

[0008] The intake plenum is subdivided into cham-
bers and gas passages duly dimensioned according to
the resonator and/or silencer technique and it serves the
purpose of reducing the noise level due to the pressure
waves or pulsations that are transmitted through the in-
take gas.

[0009] In practice the gas coming from the intake pipe
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must travel a short route without any canalisation before
being taken in by the inlet of said intake plenum.
[0010] However, it has been observed thatin the short
distance between the intake plenum and the external
intake pipe a partial dispersion of the gas occurs inside
the sealed case and the gas mixes with the warm gas
that is present therein.

[0011] The Applicant has further perceived that the
chambers and the passages of said intake plenum de-
termine both a head loss, i.e. a pressure loss, of the gas
and a prolongation of the route of the intake gas in an
environment that is not adequately insulated from the
warm space inside the case of the motor-driven com-
pressor.

[0012] The intake gas tends therefore to raise its own
temperature to the detriment of the efficiency of the ther-
mal cycle, thereby partially cancelling the benefits that
might be obtained with semi-direct intake.

[0013] A second known technique disclosed by the
document W0 97/43546 and called direct intake, partly
overcomes the first of the drawbacks described above
with reference to semi-direct intake, sending the gas di-
rectly into the inlet of the intake plenum through an elas-
tically yielding tubular connecting element, interposed
between said intake plenum and the wall of the case in
correspondence with the hole connected to the external
intake pipe. The elastic yielding quality of the connecting
element prevents the transmission of vibrations of the
compressor to the external case.

[0014] Other similar apparatuses are disclosed by the
know documents EP 5451 727 and EP 0 551 713. How-
ever, this second own technique still retains the other
drawbacks of semi-direct intake and hence does not al-
low to reach optimal conditions for the delivery of the
gas into the compressor cylinder.

[0015] In this situation, the technical task set at the
basis of the present invention is to devise a hermetically
sealed motor-driven compressor for refrigerating appa-
ratuses able substantially to overcome the aforemen-
tioned drawbacks.

[0016] Within said technical task, an important aim of
the invention is to devise a hermetically sealed motor-
driven compressor that allows to minimise the transmis-
sion of heat to the intake gas obtaining, for the latter,
temperatures considerably lower than those observed
in the known technical techniques with semi-direct and
direct intake.

[0017] A further important aim of the invention is to
devise a hermetically sealed motor-driven compressor
that substantially reduces the head losses of the intake
gas upstream of the inlet port placed on the head of the
compressor cylinder.

[0018] The technical task set out and the specified
aim are substantially reached by a hermetically sealed
alternating motor-driven compressor comprising the
features expressed in the characterising portion of claim
1.

[0019] The description of a preferred but not exclusive
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embodiment of a hermetically sealed alternating motor-
driven compressor according to the invention is now
provided purely by way of indicative and non limiting ex-
ample, illustrated in the accompanying drawings where-
in:

- Figure 1 shows a partially sectioned view along a
vertical plane of a motor-driven compressor in ac-
cordance with the present invention; and

- Figure 2 highlights an enlarged portion of a partial
section of Figure 1.

[0020] With reference to the mentioned figures, the
hermetically sealed alternating compressor according
to the invention is globally indicated with the number 1.
[0021] It comprises a sealed case 2 able to house an
electric motor 3a and an alternating compressor 3
known in itself and thus only partially shown.

[0022] The sealed case 2 presents a first hole 4 con-
nected to an external pipe 5 for the intake of the refrig-
erating gas and a second hole 6 connected to an exter-
nal delivery pipe 7 positioned in continuation of a deliv-
ery pipe 8 internal to the case 2 itself.

[0023] Originally between the first hole 4 and an in-
take inlet port 9 positioned on the head 10 a pipe 11 for
directly conveying the gas extends, able to serve the
function of directly injecting the gas in the compressor
3 thereby minimising the route from the external intake
pipe 5 to said intake port 9, i.e. inside the sealed case 2.
[0024] The conveying conduit 11 comprises elastic
means 11 la able to dampen the transmission of me-
chanical vibrations between the head of the compressor
10 and the sealed case 2. Said elastic means 11a are
defined by an elastic bellows portion of the conveying
conduit 11 itself which engages a junction element 12
integrally engaged to the case 2 in correspondence with
the first hole 4.

[0025] The reduction of the noise due to the pulsa-
tions of the intake gas is preferably effected both by aux-
iliary means 13 for damping the pulsations positioned
externally to the case 2 in correspondence with the in-
take pipe 5, and by at least an acoustic resonator 14
positioned internally to the case 2. The first means 13
for damping the pulsations comprise a plenum 13a for
the expansion of the intake gas connected in series
along the intake conduit 5.

[0026] The intake conduit 5 presents a first section 5a
ending in the expansion plenum 13a and a second sec-
tion 5b extending from a lower area of the plenum itself
to connect to the direct conveying conduit 11 through
the first hole 4.

[0027] Inside the expansion plenum 13a, a metallic
reticular element 15 with very fine mesh is provided,
able not only to serve as an oil separator by retaining
the oil particles suspended in the refrigerating gas, but
also to dampen the pulsations of the intake gas reducing
its noise level and the repercussions on the intake line
of the refrigerating system.
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[0028] The oil collected in the reticular element 15 is
taken from the plenum 13a to the lower part of the case
2 where it is normally present for the lubrication of the
motor-driven compressor.

[0029] The acoustic resonator, more specifically a
Helmholtz resonator, is positioned to the side of the di-
rect conveyance conduit 11. The latter presents lateral
holes 11b communicating with the resonator 14 and able
to allow the passage of the acoustic waves due to the
pulsations of the intake gas. In practice, the intake gas
traverses the conduit 11 without mixing with the warm
gas contained inside the Helmholtz resonators. The only
sound waves that penetrate and are damped therein are
those whose frequencies correspond with those, coin-
ciding with the frequencies produced by the compressor
3, for which the resonator is designed.

[0030] Moreover, the Helmholtz resonator presents at
the bottom one or more discharge holes 14a whose
function is both to discharge any oil that may be present
within it and to prevent the cavities defined by the res-
onators themselves, due to the pressure difference cre-
ated by the "P:tot" effect through the lateral holes 11b
of the conveying conduit 11, from being partially emptied
of the gas contained therein, thus reducing the effective-
ness of the acoustic damping.

[0031] Lastly, in order further to reduce the heating of
the intake gas, means 16 for thermally insulating the in-
ternal delivery pipe 8 are provided, able to reduce the
exchange of heat between the delivery pipe 8 itself heat-
ed internally by the compressed gas, and the gas
present within the case 2 which in turn conditions, albeit
to a limited extent, the temperature of the intake gas
from the cylinder of the compressor 3 through the direct
conveyance conduit 11.

[0032] The invention attains important advantages.
[0033] The direct conveyance conduit, minimising the
route of the intake gas between the external intake pipe
and the inlet port in the head of the compressor, allows
to minimise heat transfer from the internal space of the
case 2 to the intake gas itself and, thus, to maintain the
temperature low.

[0034] Moreover, the use of the expansion plenum on
the intake line externally to the case of the motor-driven
compressor allows to contribute to the reduction of the
noise of the intake gas preventing the latter, upstream
of the inlet port in the compressor head, from having to
pass through the tortuous path of a traditional intake ple-
num constituted by one or more acoustic resonators.
[0035] In the motor-driven compressor in question,
the acoustic resonators are branched off with respect to
the direct conveyance conduit and therefore the flow of
the intake gas does not undergo the head losses and
the heat exchanges that take place, on the contrary, in
the prior art.

[0036] Lastly, it should be stressed that the thermal
insulation of the internal delivery pipe contributes to
maintain lower the temperature of the gas that stays in
the sealed case and, thus, further to reduce thermal ex-
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changes with the intake gas through the direct convey-
ance conduit.

Claims

1. Hermetically sealed motor-driven alternating com-
pressor, particularly for refrigerating apparatuses
comprising;

a sealed case (2) able to house an electric mo-
tor and an alternating compressor (3) and pre-
senting at least a first hole (4) connected to an
external pipe (5) for the intake of the refrigerat-
ing gas and a second hole (6) connected to an
external pipe (7) for the delivery of said gas po-
sitioned in continuation of a delivery pipe (8) in-
ternal to the case (2) itself;

a conduit (11) for directly conveying the gas be-
tween said first hole (4) and an intake port (9)
positioned on the head (10) of the compressor
(3), said conveying conduit (11) comprising
elastic means (11a) able to dampen the trans-
mission of mechanical vibrations between head
(10) of the compressor (3) and said sealed case
(2);

means (13,14) for damping the pulsations of
the intake gas to reduce its noise level,

characterised in that

said damping means (14) comprises internally to
said case (2) at least an acoustic resonator posi-
tioned laterally to the conveying conduit (11), said
conduit presenting at least a lateral hole (11b) in
communication with the acoustic resonator (14) to
allow the passage of the acoustic waves due to the
pulsation of the intake gas.

2. Motor-driven compressor according to claim 1,
characterised in that said damping means compris-
es externally to said case (2) in correspondence
with the external intake pipe (5) auxiliary means
(13) for damping the pulsations of the intake gas to
reduce its noise level.

3. Motor-driven compressor according to claim 2,
characterised in that said auxiliary pulsation-damp-
ing means (13) comprises at least a plenum (13a)
for the expansion of the intake gas.

4. Motor-driven compressor according to claim 3 char-
acterised in that, internally to said expansion ple-
num (13a) at least a reticular element (15) is pro-
vided to separate oil particles suspended in the re-
frigerating gas and dampen the pulsation of the in-
take gas.

5. Motor-driven compressor according to claim 3,
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characterised in that said expansion plenum (13a)
is connected in series along the external intake pipe

(5).

Motor-driven compressor according to claim 1,
characterised in that said acoustic resonator (14)
presents at least a discharge hole (14a) positioned
at the bottom.

Motor-driven compressor according to claim 1,
characterised in that said elastic means (15a) are
defined by an elastic bellows portion of said direct
conveyance conduit (11).

Motor-driven compressor according to claim 1 char-
acterised in that it further comprises means for the
thermal insulation (16) of said delivery pipe (8) in-
ternal to the sealed case (2) to reduce the heat ex-
change between the delivery pipe (8) itself and the
gas contained in the case (2).

Patentanspriiche

Hermetischer Motor-Verdrangungskompressor,
insbesondere flr Kaltegerate, umfassend:

- ein abgedichtetes Gehause (2), das einen
Elektromotor und einen Verdrangungskom-
pressor (3) aufnimmt und mindestens eine er-
ste Bohrung (4), die mit einem Auflenansaug-
rohr (4) des Kaltegases verbunden ist, und eine
zweite Bohrung (6) aufweist, die mit einem Au-
Rendruckrohr (7) des Gases verbunden ist, das
die Fortsetzung eines Innendruckrohres (8) am
Gehause (2) selbst angeordnet ist;

- eine direkte Leitung (11) des Gases zwischen
der ersten Bohrung (4) und einer Ansaugoff-
nung (9), die am Kopf (10) des Kompressors
(3) angeordnet ist, wobei die Leitung (11) Fe-
dermittel (lla) umfasst, welche die Ubertragung
von mechanischen Vibrationen zwischen dem
Kopf (10) des Kompressors (3) und des abge-
dichteten Gehéauses (2) dampfen;

- Mittel (13, 14) zur Dampfung der Pulsationen
des angesaugten Gases, um dessen Larment-
wicklung zu vermindern;

dadurch gekennzeichnet, dass die Dammmittel (14)
innerhalb des Gehauses (2) mindestens einen aku-
stischen Resonator umfassen, der seitlich der Lei-
tung (11) angeordnet ist, wobei diese Leitung min-
destens eine Seitenbohrung (11b) zur Verbindung
mit dem akustischen Resonator (14) aufweist, um
den Durchgang von akustischen, auf die Pulsation
des angesaugten Gases zurlickzufiihrenden Wel-
len zu erlauben.
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Motor-Verdrangungskompressor nach Anspruch 1,
dadurch gekennzeichnet, dass die Dammmittel au-
Rerhalb des Gehauses (2) im Bereich des AulRen-
ansaugrohres (5) Hilfsmittel (13) zur D@mmung der
Pulsationen des angesaugten Gases umfassen,
um dessen Larmentwicklung herabzusetzen.

Motor-Verdrangungskompressor nach Anspruch 2,
dadurch gekennzeichnet, dass die Hilfsmittel zur
Dammung der Pulsationen (13) mindestens einen
Expansionsspeicher (13a) des angesaugten Gases
umfassen.

Motor-Verdrangungskompressor nach Anspruch 3,
dadurch gekennzeichnet, dass innerhalb des Ex-
pansionsspeichers (13a) mindestens ein Netzele-
ment (15) vorgesehen ist, um sich im Gas in Kalte-
gas sich in Suspension befindlichen Olteilchen ab-
zuscheiden und die Pulsation des angesaugten Ga-
ses zu dampfen.

Motor-Verdrangungskompressor nach Anspruch 3,
dadurch gekennzeichnet, dass der Expansions-
speicher (13a) langs des AufRenansaugrohrs (5) in
Reihe geschaltet ist.

Motor-Verdrangungskompressor nach Anspruch 1,
dadurch gekennzeichnet, dass der akustische Re-
sonator (14) mindestens eine Austrittsbohrung
(14a) umfasst, die unten angeordnet ist.

Motor-Verdrangungskompressor nach Anspruch 1,
dadurch gekennzeichnet, dass die Federmittel
(15a) durch einen elastischen Balgabschnitt der di-
rekten Leitung (11) festgelegt sind.

Motor-Verdrangungskompressor nach Anspruch 1,
dadurch gekennzeichnet, dass er Giberdies Warme-
dammmittel (16) des Druckrohrs (8) innerhalb des
abgedichteten Gehauses (2) umfasst, um den War-
meaustausch zwischen dem Druckrohr (8) selbst
und dem im Gehause (2) enthaltenen Gas herab-
zusetzen.

Revendications

Motocompresseur hermétique alternatif, en' parti-
culier pour appareils de réfrigération, comprenant:

- une enveloppe étanche (2) destinée a loger un
moteur électrique et un compresseur alternatif
(3) et présentant au moins un premier trou (4)
relié a un tuyau extérieur (5) d'aspiration du gaz
réfrigérant et un deuxieme trou (6) relié au
tuyau extérieur (7) de refoulement dudit gaz
disposé dans le prolongement d'un tuyau de re-
foulement (8) qui se trouve a l'intérieur de I'en-
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veloppe (2) elle-méme;

- une conduite (11) d'acheminement direct du
gaz entre ledit premier trou (4) et un orifice d'as-
piration (9) placé sur la culasse (10) du com-
presseur (3), ladite conduite d'acheminement
(11) comprenant des moyens élastiques (11a)
destinés a amortir la transmission de vibrations
mécaniques entre la culasse (10) du compres-
seur (3) et ladite enveloppe étanche (2);

- des moyens (13, 14) d'amortissement des pul-
sations du gaz d'aspiration pour réduire son ni-
veau de bruit,

caractérisé en ce que lesdits moyens d'amor-
tissement (14) comportent, a l'intérieur de ladite en-
veloppe (2), au moins un résonateur acoustique
placé latéralement par rapport a la conduite d'ache-
minement (11), ladite conduite présentant au moins
un trou latéral (11b) en communication avec le ré-
sonateur acoustique (14) pour permettre le passa-
ge des ondes acoustiques dues a la pulsation du
gaz aspiré.

Motocompresseur selon la revendication 1, carac-
térisé en ce que lesdits moyens d'amortissement
comportent, a I'extérieur de ladite enveloppe (2) en
correspondance du tuyau d'aspiration extérieur (5),
des moyens auxiliaires (13) d'amortissement des
pulsations du gaz aspiré pour réduire son niveau de
bruit.

Motocompresseur selon la revendication 2, carac-
térisé en ce que lesdits moyens auxiliaires d'amor-
tissement des pulsations (13) comportent au moins
un pot d'équilibrage (13a) d'expansion du gaz aspi-
re.

Motocompresseur selon la revendication 3, carac-
térisé en ce qu'on prévoit, a l'intérieur dudit pot
d'équilibrage d'expansion (13a), au moins un élé-
ment en treillis (15) pour séparer les particules
d'huile en suspension dans le gaz réfrigérant et
amortir la pulsation du gaz aspiré.

Motocompresseur selon la revendication 3, carac-
térisé en ce que ledit pot d'équilibrage d'expansion
(13a) estrelié en série le long du tuyau d'aspiration
extérieur (5).

Motocompresseur selon la revendication 1, carac-
térisé en ce que ledit résonateur acoustique (14)
présente au moins un trou de déchargement (14a)
disposé a sa partie inférieure.

Motocompresseur selon la revendication 1, carac-
térisé en ce que lesdits moyens élastiques (15a)
sont définis par une portion a soufflet élastique de
ladite conduite d'acheminement direct (11).
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Motocompresseur selon la revendication 1, carac-
térisé en ce qu'il comporte en outre des moyens
d'isolement thermique (16) dudit tuyau de refoule-
ment (8) qui se trouve a l'intérieur de I'enveloppe
étanche (2) pour réduire I'échange de chaleur entre
le tuyau de refoulement (8) et le gaz contenu dans
I'enveloppe (2).
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