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Description
TECHNICAL FIELD

[0001] The presentinventionis related to a refrigerator,
and more particularly to a semiconductor refrigerator.

BACKGROUND

[0002] A semiconductor refrigerator, also called a ther-
moelectric refrigerator, achieves refrigeration by using
automatic voltage-and-current changing techniques and
semiconductor cooling plates which radiate and transfer
heat through highly efficient two-layered loop heat pipes.
A semiconductor refrigerator does not require refrigerat-
ing working media and mechanically movable members,
and solves the application problems of a traditional me-
chanical refrigerator such as contamination by working
media and mechanical vibrations.

[0003] When refrigerating by the cold end of a semi-
conductor cooling plate, plenty of heat will be generated
at the hot end thereof. To ensure reliable and continuous
working of the semiconductor cooling plate, heat radia-
tion is required for the hot end thereof. However, in the
prior arts, usually heat exchange with an ambient envi-
ronment is performed through heat pipes and heat radi-
ating plates when radiating the heat at the hot end of the
semiconductor cooling plate.

[0004] An existing sintered heat pipe extends from its
one end to the other along an exclusive path. When one
end of the sintered heat pipe is heated, the liquid in the
capillary core is evaporated and vaporized. The vapors
flow to the other end due to a slight pressure difference,
emits heat and condenses into liquid again. Then, the
liquid flows to the evaporating segment again under the
capillary force along porous materials. This process cy-
cles endlessly, transferring the heat from one end to the
other end of the sintered heat pipe. However, existing
sintered heat pipes may notachieve desired effects when
radiating heat for heat sources of a high heat flow density
such as semiconductor cooling plates.

[0005] EP0592044A2 discloses a refrigerator accord-
ing to the preamble of claim 1.

SUMMARY

[0006] One object of the present invention is to over-
come at least one defect of an existing semiconductor
refrigerator by providing a semiconductor refrigerator
with high heat radiation efficiency.

[0007] To achieve the above object, the presentinven-
tion provides a semiconductor refrigerator comprising a
semiconductor cooling plate and a hot end heat radiating
device, wherein the hot end heat radiating device com-
prises multiple sintered heat pipes, each having a main
pipe with both ends closed, wherein the main pipe com-
prises a first pipe segment thermally connected with a
hot end of the semiconductor cooling plate, and a second
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pipe segment, which is located above the first pipe seg-
ment, and from whose one or more portions extend one
or more manifolds to radiate heat from the hot end of the
semiconductor cooling plate to an ambient environment.
[0008] Optionally, the first pipe segment of the main
pipe is formed by extending from a lower end of the main
pipe vertically upwards by a predetermined length, and
the first pipe segments of multiple main pipes are located
inthe same plane in parallel and with gaps therebetween,
the plane being parallel with a rear wall of an inner tank
of the semiconductor refrigerator.

[0009] Optionally, the hotend heatradiating device fur-
ther comprises: a fixed bottom plate whose front surface
is thermally connected with the hot end of the semicon-
ductor cooling plate and whose rear surface is provided
with one or more grooves; and a fixed cover plate whose
front surface is provided with one or more grooves and
which is configured to cooperate with the fixed bottom
plate to clamp the first pipe segment of the main pipe
between the grooves of the fixed cover plate and of the
fixed bottom plate.

[0010] Optionally, the second pipe segmentofthe main
pipe is formed by extending from an upper end of the
main pipe vertically downwards by a predetermined
length, and the second pipe segments of multiple main
pipes are located in the same plane in parallel and with
gaps therebetween, the plane being parallel with the rear
wall of the inner tank of the semiconductor refrigerator;
or the second pipe segment of the main pipe is formed
by extending from the upper end of the main pipe longi-
tudinally forwards by a predetermined length and then
vertically downwards by a predetermined length, the ver-
tical portions of the second pipe segments of the multiple
main pipes are located in the same plane in parallel and
with gaps therebetween, the plane being parallel with the
rear wall of the inner tank of the semiconductor refriger-
ator, and a starting end of the manifold of the sintered
heat pipeislocated at the vertical portion of a correspond-
ing second pipe segment.

[0011] Optionally, the manifold of the sintered heat
pipe is perpendicular to the rear wall of the inner tank.
[0012] Optionally, the manifolds of each sintered heat
pipe are located at the same side of the corresponding
main pipe, or the manifolds of each sintered heat pipe
are located at the opposite sides of the corresponding
main pipe respectively.

[0013] Optionally, the hotend heatradiating device fur-
ther comprises: one or two fin groups, each fin group
comprising multiple corresponding plate fins which are
arranged in parallel and with gaps therebetween, and
each fin group being installed at a manifold on a corre-
sponding side of the main pipe via pipe holes of the re-
spective plate fins.

[0014] Optionally, the hotend heatradiating device fur-
ther comprises: a blower arranged at a transverse side
of or above the multiple manifolds and configured such
that an air inlet area of the blower sucks air flow and the
air flow is blown to a gap between each two adjacent
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plate fins, or the air flow is sucked from the gap between
each two adjacent plate fins and is then blown to the air
inlet area.

[0015] Optionally, the middle portion of each plate fin
is provided with a receiving through hole so that each fin
group defines areceiving space extending along the axes
of the receiving through holes; the hot end heat radiating
device further comprises one or two blowers respectively
provided in the receiving spaces of the corresponding fin
groups and configured such that air flow is sucked from
an air inlet area of each blower and is blown to a gap
between each two adjacent plate fins of the correspond-
ing fin group.

[0016] Optionally, the hotend heat radiating device fur-
ther comprises: multiple spiral fins each spirally installed
on a corresponding manifold, and a blower arranged at
atransverse side of or above the multiple manifolds such
that the manifolds of each sintered heat pipe are located
at an air inlet area or an air sucking area of the blower.
[0017] Inthe semiconductor refrigerator of the present
invention, as multiple manifolds for radiating heat or
transferring cold extend from the second pipe segment
of the main pipe of each sintered heat pipe, the heat
radiating or cold transferring efficiency of the semicon-
ductor refrigerator is considerably improved, enabling the
sintered heat pipe to adapt to heat sources of a high heat
flow density, such as semiconductor cooling plates, for
radiating heat, and enabling the semiconductor refriger-
ator of the present invention to have higher energy effi-
ciency.

[0018] The above and other objects, advantages and
features of the present invention will be understood by
those skilled in the art more clearly with reference to the
detailed description of the embodiments of the present
below with reference to the accompanied drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Thefollowings will describe some embodiments
of the present in detail in an exemplary rather than re-
strictive manner with reference to the accompanying
drawings. The same reference signs in the drawings rep-
resent the same or similar parts. Those skilled in the art
shall understand that these drawings are only schematic
ones of this invention, and may not be necessarily drawn
according to the scales. In the drawings:

Fig. 1 is a schematic right view of a semiconductor
refrigerator according to an embodiment of the
present invention;

Fig. 2 is a schematic view of a sintered heat pipe of
a semiconductor refrigerator according to an embod-
iment of the present invention;

Fig. 3 is a schematic rear view of a semiconductor
refrigerator according to an embodiment of the
present invention;
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Fig. 4 is a schematic right view of a semiconductor
refrigerator according to another embodiment of the
present invention;

Fig. 5 is a schematic right view of a semiconductor
refrigerator according to yet another embodiment of
the present invention; and

Fig. 6 is a schematic left view of a semiconductor
refrigerator according to an embodiment of the
present invention.

DETAILED DESCRIPTION

[0020] Fig. 1 is a schematic right view of a semicon-
ductor refrigerator according to an embodiment of the
presentinvention. As shown in Figs. 1-3, an embodiment
of the present invention provides a semiconductor refrig-
erator. The semiconductor refrigerator typically compris-
es aninner tank 100, a semiconductor cooling plate 150,
a cold end cold transferring device 180, a hot end heat
radiating device and a housing. The semiconductor cool-
ing plate 150 may be installed between the rear walls of
the inner tank 100 and of the housing.

[0021] The cold end cold transferring device 180 is
configured to transfer the cold from the cold end of the
semiconductor cooling plate 150 to a storage compart-
ment in the inner tank 100. For example, the cold end
cold transferring device 180 may comprise a cold trans-
ferring block, cold transferring fins and a cold transferring
blower. The rear surface of the cold transferring block is
thermally connected to the cold end of the semiconductor
cooling plate 150. The front surface of the cold transfer-
ring block is mounted with multiple cold transferring fins.
The cold transferring fins and the cold transferring blower
are mounted in an air passage inside the semiconductor
refrigerator to transfer cold to the storage compartment.
[0022] The hot end heat radiating device is configured
to radiate the heat from the hot end of the semiconductor
cooling plate 150 to ambient air. The hot end heat radi-
ating device may comprise multiple sintered heat pipes
200, each having a main pipe 210 with both ends closed.
The main pipe 210 may comprise a first pipe segment
211 and a second pipe segment 212 located above the
first pipe segment 211. The first pipe segment 211 is
thermally connected with a hot end of the semiconductor
cooling plate 150. Specifically, one or more manifolds
220 extend from one or more portions of the second pipe
segment 212 to radiate the heat from the hot end of the
semiconductor cooling plate 150 to an ambient environ-
ment, which considerably improves the heat radiating ef-
ficiency of the semiconductor refrigerator.

[0023] The working chamber of the manifold 220 may
communicate with the working chamber of the corre-
sponding main pipe 210 to facilitate steam flow in the
sintered heat pipe 200. The liquid absorbing core in the
manifold 220 may be connected with the liquid absorbing
core in the main pipe 210. The liquid absorbing cores in
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the manifold 220 and in the main pipe 210 closely contact
the inner wall of the corresponding pipes respectively to
facilitate flow of the working liquid. Further, the diameter
of the manifold 220 may equal that of the main pipe 210.
In some alternative embodiments of the present inven-
tion, the diameter of the manifold 220 may be smaller
than that of the main pipe 210.

[0024] In some embodiments of the present invention,
the first pipe segment 211 of the main pipe 210 is formed
by extending from a lower end of the main pipe 210 ver-
tically upwards by a predetermined length; and the first
pipe segments 211 of multiple main pipes 210 are located
in the same plane in parallel and with gaps therebetween,
the plane being parallel with the rear wall of an inner tank
100 of the semiconductor refrigerator.

[0025] To facilitate heat connection between the sin-
tered heat pipe 200 and the semiconductor cooling plate
150 and the fixing of the sintered heat pipe 200, the hot
end heat radiating device of the semiconductor cooling
plate 150 further comprises a fixed bottom plate 310 and
a fixed cover plate 320. The rear surface of the fixed
bottom plate 310 is provided with one or more grooves.
The front surface of the fixed bottom plate 310 may be
attached to the hotend of the semiconductor cooling plate
150 so as to be thermally connected therewith, or may
be thermally connected the hot end of the semiconductor
cooling plate 150 through a heat transferring block. The
front surface of the fixed cover plate 320 is also provided
with one or more grooves, and the fixed cover plate 320
is configured to cooperate with the fixed bottom plate 310
to clamp the first pipe segment 211 of the main pipe 210
between the grooves of the fixed cover plate 320 and of
the fixed bottom plate 310. After clamping the sintered
heat pipe 200 between the fixed cover plate 320 and the
fixed bottom plate 310, the three members are firmly fixed
together by welding or mechanical squeezing. To effec-
tively transfer heat, usually heat conducting silicone
grease is coated on the contact surfaces between the
sintered heat pipe 200 and the fixed bottom plate 310/the
fixed cover plate 320.

[0026] As shown in Fig. 2, the second pipe segment
212 of the main pipe 210 is formed by extending from an
upper end of the main pipe 210 longitudinally forwards
by a predetermined length and then vertically downwards
by a predetermined length, and the vertical portions 2121
of the second pipe segments 212 of multiple main pipes
210 are located in the same plane in parallel and with
gaps therebetween, the plane being parallel with the rear
wall of the inner tank 100 of the semiconductor refriger-
ator. That is, the second pipe segment 212 of multiple
main pipe 210 may comprise the vertical portion 2121
whose lower end communicates with the corresponding
first pipe segment 211 and a horizontal portion 2122
which extends from the upper end of the vertical portion
2121 perpendicularly to the vertical portion 2121 and
whose tail end is closed. A starting end of the manifold
220 of the sintered heat pipe 200 is located at the vertical
portion 2121 of a corresponding second pipe segment
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212. Preferably, the projection of the manifold 220 of each
sintered heat pipe 200 in a plane perpendicular to the
corresponding vertical portion 2121 overlaps with the
projection of the corresponding horizontal portion 2122
in the plane. Or the manifolds 220 of each sintered heat
pipe 200 are located at the same side of the correspond-
ing main pipe 210.

[0027] As shown in Fig. 3, the main pipe 210 may fur-
ther include a connecting pipe segment 213 connected
between the first and second pipe segments 211, 212
and arranged at an angle of 100°-170° relative to the first
pipe segment 211 and to the vertical portion 2121 of the
second pipe segment 212 respectively. The hotend heat
radiating device of the embodiments of the present in-
vention may comprise four sintered heat pipes 200. The
main pipes 210 of the four sintered heat pipes 200 are
arranged in the same plane in symmetry with respect to
a geometrical symmetry plane. The length of the con-
necting pipe segment 213 of one sintered heat pipe 200
at one side of the geometrical symmetry plane is smaller
than that of the connecting pipe segment 213 of the other
sintered heat pipe 200 atthe same side of the geometrical
symmetry plane, so that the four sintered heat pipes 200
are reasonably arranged. There may be one manifold
220 for each sintered heat pipes 200.

[0028] In the embodiments of the present invention,
the manifold 220 of the sintered heat pipe 200 is perpen-
dicular to the rear wall of the inner tank 100. Further, the
hot end heat radiating device further comprises one fin
group 400 comprising multiple corresponding plate fins
which are arranged in parallel and with gaps therebe-
tween, and the fin group 400 being installed at a manifold
220 on a corresponding side of the main pipe 210 via
pipe holes of the respective plate fins. The fin group 400
may be installed at the horizontal portion 2122 of the
second pipe segment 212 of the main pipe 210 via the
pipe holes of the respective plate fins. Preferably, the
middle portion of each plate fin is provided with a receiv-
ing through hole so that each fin group 400 defines a
receiving space extending along the axes of the receiving
through holes. The hot end heat radiating device further
comprises a blower 500 provided in the receiving space
of the corresponding fin group 400 and configured such
that air flow is sucked from an air inlet area of the blower
and is blown to a gap between each two adjacent plate
fins of the fin group 400. The blower 500 may be a cen-
trifugal blower. The rotary axis of the blades overlaps
with the axis of the receiving through hole, so that air flow
is sucked from an axial direction of the centrifugal blower
and is blown to the gap between each two adjacent plate
fins using a centrifugal force. The plate fin may be rec-
tangular.

[0029] Fig. 4 is a schematic right view of a semicon-
ductor refrigerator according to another embodiment of
the present invention. In the embodiments of the present
invention, the second pipe segment 212 of the main pipe
210 is formed by extending from an upper end of the
main pipe 210 vertically downwards by a predetermined
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length, and the second pipe segments 212 of multiple
main pipes 210 are located in the same plane in parallel
and with gaps therebetween, the plane being parallel with
the rear wall of the inner tank 100 of the semiconductor
refrigerator. The manifolds 220 of each sintered heat pipe
200 are located at the opposite sides of the correspond-
ing main pipe 210respectively. The hotend heatradiating
device further comprises two fin groups 400 and a blower
500. Each fin group 400 comprises multiple correspond-
ing plate fins which are arranged in parallel and with gaps
therebetween, and is installed at a manifold 220 on a
corresponding side of the main pipe 210 via pipe holes
of the respective plate fins. The blower 500 may be ar-
ranged at a transverse side of or above the multiple man-
ifolds 220 and configured such that an air inlet area of
the blower sucks air flow and the air flow is blown to a
gap between each two adjacent plate fins, or the air flow
is sucked from the gap between each two adjacent plate
fins and is then blown to the air inlet area. For example,
the blower 500 is an axial flow blower fixed on top of the
two fin groups 400.

[0030] Fig. 5 is a schematic right view of a semicon-
ductor refrigerator according to yet another embodiment
of the present invention. As shown in Figs. 5-6, the man-
ifold 220 of the sintered heat pipe 200 is perpendicular
to the rear wall of the inner tank 100. The manifolds 220
of each sintered heat pipe 200 are located at the same
side of the corresponding main pipe 210, or are located
at the opposite sides of the corresponding main pipe 210
respectively. The hot end heat radiating device further
comprises: multiple spiral fins 450 and a blower 500.
Each of the multiple spiral fins 450 is spirally installed on
a corresponding manifold 220, and the blower 500 is ar-
ranged at a transverse side of or above the multiple man-
ifolds 220 such that the manifolds 220 of each sintered
heat pipe 200 are located at an air inlet area or an air
sucking area of the blower 500. For example, the blower
500 may be an axial flow blower and may be located at
one side transverse to the multiple manifolds 220.
[0031] Inthe embodiments of the presentinvention, as
the manifolds 220 of a sintered heat pipe 200 are inde-
pendent from those of the other sintered heat pipe 200,
to avoid deformation of the sintered heat pipes 200 and
the spiral fins 450, or specifically to avoid unnecessary
deformation of the sintered heat pipes 200 and the spiral
fins 450 due to transportation or installation so as to affect
the performance of the hot end heat radiating device, the
hot end heat radiating device further comprises one
and/or two fastening members 600. The fastening mem-
ber 600 may be fixed at an end of the second pipe seg-
ment 212 of a corresponding main pipe 210 away from
the corresponding first pipe segment 211 along the length
direction of the fastening member 600 at different parts
of the fastening member respectively. The other fasten-
ing member 600 may be fixed at an end of the second
pipe segment 212 of a corresponding main pipe 210 close
to the corresponding first pipe segment 211 along the
length direction of the fastening member 600 at different
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parts of the fastening member respectively. For example,
the fastening member 600 may be a fastening steel bar,
a fastening steel wire, a fastening tube or the like.
[0032] Although multiple embodiments of this inven-
tion have been illustrated and described in detail, those
skilled in the art may make various modifications and
variations to the present invention based on the content
disclosed by the present invention or the content derived
therefrom without departing from the scope of the present
invention as claimed.

Claims

1. Asemiconductorrefrigerator, comprising a semicon-
ductor cooling plate (150) and a hot end heat radi-
ating device,
wherein the hot end heat radiating device comprises
multiple sintered heat pipes (200), each having a
main pipe (210) with both ends closed,
wherein the main pipe (210) comprises a first pipe
segment (211) thermally connected with a hot end
of the semiconductor cooling plate, and a second
pipe segment (212), which is located above the first
pipe segment (211), and from whose one or more
portions extend one or more manifolds (220) to ra-
diate heat from the hot end of the semiconductor
cooling plate (150) to an ambient environment.

2. The semiconductor refrigerator of claim 1, wherein
the first pipe segment (211) of the main pipe (210)
is formed by extending from a lower end of the main
pipe vertically upwards by a predetermined length,
and
the first pipe segments (211) of multiple main pipes
are located in the same plane in parallel and with
gaps therebetween, the plane being parallel with a
rear wall of an inner tank (100) of the semiconductor
refrigerator.

3. The semiconductor refrigerator of claim 1, wherein
the hot end heat radiating device further comprises:

a fixed bottom plate (310) whose front surface
is thermally connected with the hot end of the
semiconductor cooling plate (150) and whose
rear surface is provided with one or more
grooves;

and

a fixed cover plate (320) whose front surface is
provided with one or more grooves and which
is configured to cooperate with the fixed bottom
plate (310) to clamp the first pipe segment (211)
of the main pipe (210) between the grooves of
the fixed cover plate and of the fixed bottom
plate.

4. The semiconductor refrigerator of claim 1, wherein
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the second pipe segment (212) of the main pipe is
formed by extending from an upper end of the main
pipe vertically downwards by a predetermined
length, and the second pipe segments (212) of mul-
tiple main pipes are located in the same plane in
parallel and with gaps therebetween, the plane being
parallel with the rear wall of the inner tank (100) of
the semiconductor refrigerator; or

the second pipe segment (212) of the main pipe is
formed by extending from the upper end of the main
pipe longitudinally forwards by a predetermined
length and then vertically downwards by a predeter-
mined length, the vertical portions of the second pipe
segments (212) of the multiple main pipes are locat-
ed in the same plane in parallel and with gaps ther-
ebetween, the plane being parallel with the rear wall
of the inner tank (100) of the semiconductor refrig-
erator, and a starting end of the manifold (220) of
the sintered heat pipe (200) is located at the vertical
portion of a corresponding second pipe segment
(212).

The semiconductor refrigerator of claim 1, wherein
the manifold (220) of the sintered heat pipe (200) is
perpendicular to the rear wall of the inner tank (100).

The semiconductor refrigerator of claim 1, wherein
the manifolds of each sintered heat pipe are located
at the same side of the corresponding main pipe
(210), or are located at the opposite sides of the cor-
responding main pipe (210) respectively.

The semiconductor refrigerator of claim 6, wherein
the hot end heat radiating device further comprises:
one or two fin groups (400), each fin group compris-
ing multiple corresponding plate fins which are ar-
ranged in parallel and with gaps therebetween, and
each fin group being installed at a manifold (220) on
a corresponding side of the main pipe via pipe holes
of the respective plate fins.

The semiconductor refrigerator of claim 7, wherein
the hot end heat radiating device further comprises:
a blower (500) arranged at a transverse side of or
above the multiple manifolds (220) and configured
such that an airinlet area of the blower sucks air flow
and the air flow is blown to a gap between each two
adjacent plate fins, or the air flow is sucked from the
gap between each two adjacent plate fins and is then
blown to the air inlet area.

The semiconductor refrigerator of claim 7, wherein
the middle portion of each plate fin is provided with
a receiving through hole so that each fin group de-
fines a receiving space extending along the axes of
the receiving through holes; and

the hot end heat radiating device further comprises
one or two blowers (500) respectively provided in
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10.

the receiving spaces of the corresponding fin groups
(400) and configured such that air flow is sucked
from an air inlet area of each blower (500) and is
blown to a gap between each two adjacent plate fins
of the corresponding fin group (400).

The semiconductor refrigerator of claim 5, wherein
the hot end heat radiating device further comprises:
multiple spiral fins (450) each spirally installed on a
corresponding manifold (220), and a blower (500)
arranged at a transverse side of or above the multiple
manifolds such that the manifolds of each sintered
heat pipe (200) are located at an air inlet area or an
air sucking area of the blower (500).

Patentanspriiche

1.

Halbleiterkihlschrank mit einer Halbleiterkihlplatte
(150) und einer HeiRes-Ende-Warmestrahlungsvor-
richtung,

wobei die Heilles-Ende-Warmestrahlungsvorrich-
tung mehrere gesinterte Warmeleitungen (200) auf-
weist, wobei jede eine Hauptleitung (210) aufweist,
bei der beide Enden geschlossen sind,

wobei die Hauptleitung (210) ein erstes Leitungsse-
gment (211) aufweist, das mit einem heilen Ende
der Halbleiterkuhlplatte thermisch verbunden ist,
und eine zweites Leitungssegment (212), das sich
oberhalb des ersten Leitungssegments (211) befin-
detund von dessen einem oder mehreren Abschnit-
ten sich ein oder mehrere Verteiler (220) erstrecken,
um Warme von dem heilen Ende der Halbleiterkuihl-
platte (150) in eine Umgebung abzugeben.

Halbleiterkihlschrank nach Anspruch 1, wobei das
erste Leitungssegment (211) der Hauptleitung (210)
ausgebildet ist, indem es sich von einem unteren
Ende der Hauptleitung vertikal nach oben um eine
vorbestimmte Lange erstreckt, und

wobei sich die ersten Leitungssegmente (211) meh-
rere Hauptleitungen in der gleichen Ebene parallel
zueinander befinden und sich zwischen ihnen Lu-
cken befinden, wobei die Ebene parallel zu einer
Ruckwand eines Innentanks (100) des Halbleiter-
kihlschranks ist.

Halbleiterkihlschrank nach Anspruch 1, wobei die
HeilRes-Ende-Warmestrahlungsvorrichtung auf-
weist:

eine fixierte Bodenplatte (310), deren vordere
Flache mit dem heiRen Ende der Halbleiterkiihl-
platte (150) thermisch verbunden ist und deren
hinter Flache mit einer oder mehreren Nuten
versehen ist; und

eine fixierte Abdeckplatte (320), deren vordere
Flache mit einer oder mehreren Nuten versehen
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ist, und die derart ausgebildet ist, dass sie mit
der fixierten Bodenplatte (310) zusammenwirkt,
umdas erste Leitungssegment (211) der Haupt-
leitung (210) zwischen den Nuten der fixierten
Abdeckplatte und der fixierten Bodenplatte zu
klemmen.

Halbleiterkihlschrank nach Anspruch 1, wobei das
zweite Leitungssegment (212) der Hauptleitung aus-
gebildet ist, indem es sich von einem oberen Ende
der Hauptleitung vertikal nach unten um eine vorbe-
stimmte Lange erstreckt, und wobei sich die zweiten
Leitungssegmente (212) der mehreren Hauptleitun-
gen in der gleichen Ebene parallel zueinander be-
finden und sich Liicken zwischen ihnen befinden,
wobei die Ebene parallel zu der Riickwand des In-
nentanks (100) des Halbleiterkiihlschranks ist; oder
wobei das zweite Leitungssegment (212) der Haupt-
leitung ausgebildet ist, indem es sich von dem obe-
ren Ende der Hauptleitung langs nach vorne um eine
vorbestimmte Lange erstreckt und anschlieBend
vertikal nach unten um eine vorbestimmte Lange er-
streckt, wobei sich die vertikalen Abschnitte der
zweiten Leitungssegmente (212) der mehreren
Hauptleitungen in der gleichen Ebene parallel zuein-
ander befinden und sich Liicken zwischen ihnen be-
finden, wobei die Ebene parallel zu der Rickwand
des Innentanks (100) des Halbleiterkiihlschranks ist,
und wobei sich ein Startende des Verteilers (220)
der gesinterten Warmeleitung (200) an dem vertika-
len Abschnitt eines entsprechenden zweiten Lei-
tungssegments (212) befindet.

Halbleiterkihlschrank nach Anspruch 1, wobei der
Verteiler (220) der gesinterten Warmeleitung (200)
senkrecht zur Riickwand des Innentanks (100) ist.

Halbleiterkihlschrank nach Anspruch 1, wobei sich
die Verteiler jeder gesinterten Warmeleitung an der
gleichen Seite der entsprechenden Hauptleitung
(210) befinden bzw. sich an den entgegengesetzten
Seiten der entsprechenden Hauptleitung (210) be-
finden.

Halbleiterkihlschrank nach Anspruch 6, wobei die
HeilRes-Ende-Warmestrahlungsvorrichtung auf-
weist:

eine oder zwei Rippengruppen (400), wobei jede
Rippengruppe mehrere entsprechende Plattenrip-
pen aufweist, die parallel und mit Liicken dazwi-
schen angeordnet sind, und wobei jede Rippengrup-
pe an einem Verteiler (220) auf einer entsprechen-
den Seite der Hauptleitung installiert ist tUber Lei-
tungslocher der jeweiligen Plattenrippen.

Halbleiterkihlschrank nach Anspruch 7, wobei die
HeilRes-Ende-Warmestrahlungsvorrichtung auf-
weist:
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ein Geblase (500), das an einer Querseite der oder
oberhalb der mehreren Verteiler (220) angeordnet
ist und derart ausgebildet ist, dass ein Lufteinlass-
bereich des Geblases einen Luftstrom ansaugt und
der Luftstrom zu einer Liicke zwischen den jeweils
zwei benachbarten Plattenrippen geblasen wird,
oder der Luftstrom von der Liicke zwischen den je-
weils zwei benachbarten Plattenrippen angesaugt
wird und dann in den Lufteinlassbereich geblasen
wird.

Halbleiterkiihlschrank nach Anspruch 7, wobei der
Mittelabschnitt jeder Plattenrippe eine Aufnahme-
durchgangsbohrung aufweist, so dass jede Rippen-
gruppe einen Aufnahmeraum definiert, der sich ent-
lang der Achsen der Aufnahmedurchgangsbohrung
erstreckt; und

wobei die Heilles-Ende-Warmestrahlungsvorrich-
tung ferner ein oder zwei Geblase (500) aufweist,
die jeweils in den Aufnahmerdumen der entspre-
chenden Rippengruppen (400) vorgesehen sind und
derart ausgebildet sind, dass der Luftstrom von ei-
nem Lufteinlassbereich jedes Geblases (500) ange-
saugt wird und zu einer Liicke zwischen jeweils zwei
benachbarten Plattenrippen der entsprechenden
Rippengruppe (400) geblasen wird.

Halbleiterkiihlanlage nach Anspruch 5, wobei die
HeilRes-Ende-Warmestrahlungsvorrichtung ferner
aufweist:

mehrere Spiralrippen (450), die jeweils spiral-
férmig auf einem entsprechenden Verteiler
(220) installiert sind, und

ein Geblase (500), das an einer Querseite der
oder oberhalb der mehreren Verteiler angeord-
net ist, so dass sich die Verteiler jeder gesinter-
ten Warmeleitung (200) an einem Lufteinlass-
bereich oder einem Luftansaugbereich des Ge-
blases (500) befinden.

Revendications

Réfrigérateur a semi-conducteur, comprenant une
plaque de refroidissement a semi-conducteur (150)
et un dispositif de rayonnement de chaleur d’extré-
mité chaude, dans lequel le dispositif de rayonne-
ment de chaleur d’extrémité chaude comprend de
multiples caloducs frittés (200), ayant chacun un
tuyau principal (210) avec les deux extrémités fer-
mées,

dans lequel le tuyau principal (210) comprend un
premier segment de tuyau (211) raccordé thermi-
quement a une extrémité chaude de la plaque de
refroidissement a semi-conducteur, et un second
segment de tuyau (212), qui est situé au-dessus du
premier segment de tuyau (211), et depuis une ou
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plusieurs portions de celui-ci s’étendent un ou plu-
sieurs collecteurs (220) pour rayonner de la chaleur
depuis I'extrémité chaude de la plaque de refroidis-
sement a semi-conducteur (150) vers un environne-
ment ambiant.

Réfrigérateur a semi-conducteur selon la revendica-
tion 1, dans lequel le premier segmentde tuyau (211)
du tuyau principal (210) est formé en s’étendant de-
puis une extrémité inférieure du tuyau principal a la
verticale vers le haut d’'une longueur prédéterminée,
et

les premiers segments de tuyau (211) de multiples
tuyaux principaux sont situés dans le méme plan en
paralléle et avec des écartements entre eux, le plan
étant paralléle a une paroi arriere d’'une cuve inté-
rieure (100) du réfrigérateur a semi-conducteur.

Réfrigérateur a semi-conducteur selon la revendica-
tion 1, dans lequel le dispositif de rayonnement de
chaleur d’extrémité chaude comprend en outre :

une plaque de dessous fixe (310) dont la surface
avant est raccordée thermiquement a I'extrémi-
té chaude de la plaque de refroidissement a
semi-conducteur (150) et dont la surface arriere
est pourvue d’'une ou de plusieurs rainures ; et
une plaque couvrante fixe (320) dont la surface
avantestpourvue d’'une oude plusieurs rainures
et qui est configurée pour coopérer avec la pla-
que de dessous fixe (310) pour serrer le premier
segment de tuyau (211) du tuyau principal (210)
entre les rainures de la plaque couvrante fixe et
de la plaque de dessous fixe.

Réfrigérateur a semi-conducteur selon la revendica-
tion 1, dans lequel le second segment de tuyau (212)
du tuyau principal est formé en s’étendant depuis
une extrémité supérieure du tuyau principal a la ver-
ticale vers le bas d’'une longueur prédéterminée, et
les seconds segments de tuyau (212) de multiples
tuyaux principaux sont situés dans le méme plan en
paralléle et avec des écartements entre eux, le plan
étant paralléle a la paroi arriére de la cuve intérieure
(100) du réfrigérateur a semi-conducteur ; ou

le second segment de tuyau (212) du tuyau principal
est formé en s’étendant depuis I'extrémité supérieu-
re du tuyau principal longitudinalement vers I'avant
d’'unelongueur prédéterminée puis a la verticale vers
le bas d’une longueur prédéterminée, les portions
verticales des seconds segments de tuyau (212) des
multiples tuyaux principaux sont situées dans le mé-
me plan en paralléle et avec des écartements entre
elles, le plan étant paralléle a la paroi arriere de la
cuve intérieure (100) du réfrigérateur a semi-con-
ducteur, et une extrémité de départ du collecteur
(220) du caloduc fritté (200) est située au niveau de
la portion verticale d’'un second segment de tuyau
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(212) correspondant.

Réfrigérateur a semi-conducteur selon la revendica-
tion 1, dans lequel le collecteur (220) du caloduc
fritté (200) est perpendiculaire a la paroi arriere de
la cuve intérieure (100).

Réfrigérateur a semi-conducteur selon la revendica-
tion 1, danslequel les collecteurs de chaque caloduc
fritté sont situés du méme cété du tuyau principal
(210) correspondant, ou sont situés des cotés op-
posés du tuyau principal (210) correspondant res-
pectivement.

Réfrigérateur a semi-conducteur selon la revendica-
tion 6, dans lequel le dispositif de rayonnement de
chaleur d’extrémité chaude comprend en outre : un
ou deux groupes d’ailettes (400), chaque groupe
d’ailettes comprenant de multiples plaques-ailettes
correspondantes qui sont agencées en paralléle et
avec des écartements entre elles, et chaque groupe
d’ailettes est installé au niveau d’un collecteur (220)
sur un c6té correspondant du tuyau principal via des
orifices de tuyau des plaques-ailettes respectives.

Réfrigérateur a semi-conducteur selon la revendica-
tion 7, dans lequel le dispositif de rayonnement de
chaleur d’extrémité chaude comprend en outre : une
soufflante (500) agencée d’un cété transversal des
multiples collecteurs (220) ou au-dessus de ceux-ci
et configurée de sorte qu’'une zone d’entrée d’air de
la soufflante aspire un flux d’air et le flux d’air est
soufflé sur un écartement entre deux plaques-ailet-
tes adjacentes, ou le flux d’air est aspiré depuis
I’écartement entre deux plaques-ailettes adjacentes
et est ensuite soufflé sur la zone d’entrée d’air.

Réfrigérateur a semi-conducteur selon la revendica-
tion 7, dans lequel la portion milieu de chaque pla-
que-ailette est pourvue d’'un trou traversant de ré-
ception de sorte que chaque groupe d’ailettes défi-
nisse un espace de réception s’étendant selon les
axes des trous traversants de réception ; et

le dispositif de rayonnement de chaleur d’extrémité
chaude comprend en outre une ou deux soufflantes
(500) prévues respectivement dans les espaces de
réception des groupes d’ailettes (400) correspon-
dants et configurées de sorte qu’un flux d’air soit
aspiré depuis une zone d’entrée d’air de chaque
soufflante (500) et soit soufflé sur un écartement en-
tre deux plaques-ailettes adjacentes du groupe
d’ailettes (400) correspondant.

Réfrigérateur a semi-conducteur selon la revendica-
tion 5, dans lequel le dispositif de rayonnement de
chaleur d’extrémité chaude comprend en outre : de
multiples ailettes spiralées (450) installées chacune
en spirale sur un collecteur (220) correspondant, et
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une soufflante (500) agencée d’un coté transversal
des multiples collecteurs ou au-dessus de ceux-ci
de sorte que les collecteurs de chaque caloduc fritté
(200) soient situés au niveau d’une zone d’entrée
d’air ou d’'une zone d’aspiration d’air de la soufflante
(500).
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