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Fig. 3 is a sectiorial view taken along line 111-111 of Fig. 2a; This
invention relates to an evaporating heat        Fig. 4 is a sectional view
taken along line transfer wall and particularly to an improved        IV-IV
of Fig. 2a; evaporating  heat transfer wall which  can    5        Fig. 5
is a sectional view along line V-V of advantageously  transfer heat to
liquid  by         Fig. 2a; evaporating (in a wide meaning including boil-
Fig. 6 is an explanatory view showing boiling ing) the liquid in contact
with the heat transfer    condition of the heat transfer wall according to
wall.                                               the present invention;
and As a trial advantageously transferring heat to   10  Fig. 7 is a graph
indicating heat transfer liquid by evaporating a liquid such as Freon in
characteristics of an embodiment of the heat contact with the surface of a
plate or tube         transfer wall according to the present invention.
therefrom, a  heat transfer wall having  a              The present
invention will be described here- number of fine and elongate tunnels
adjacent         inbelow  by referring  to the accompanying each other and
a minute distance apart under   15   drawings. the surface of the heat
transfer wall, and a           Fig. 1 illustrates a case wherein the
invention number of fine openings for communicating           is applied to
the outer surface of a tubular the tunnels to the outside thereof are
defined       member. In Fig. 1, reference numeral 2 desig- in the ceilings
of the tunnels and a minute          nates fine tunnels each defined on the
surface distance apart in the longitudinal direction of   20   of a tubular
member 1 (called "heat transfer the tunnels has been proposed DE-A-2 546
wall" hereinafter) made of, for example, copper 444).
having a height of 0.2-1.0 mm and a width of Such a heat transfer wall as
described above       approximately 0.1-1.0 mm. Such a tunnel is can
achieve higher heat transfer performance         adjacent to another tunnel
with a pitch of than that of a heat transfer wall in which slit-   25
approximately 0.2-1.5 mm and continued spi- like narrow openings are
continuously defined       rally with a nearly right-angled inclination
with along tunnels. However, a heat transfer wall         respect to axis
of the tube. Reference numeral having much higher heat transfer performance
3 designates walls each being integrated with has  recently  been
required,  because  of          the tubular member 1 and partitioning the
miniaturization and high-performance of air   30   tunnels 2. The upper
part of the wall 3 is thick- conditioning apparatus or freezing apparatus
in      ened partially along the tunnel 2 as is apparent which such heat
transfer walls are utilized.         from the section on the right side of
Fig. 1. A Accordingly, it is an object of the present        ceiling 4 is
formed integrally with the walls 3. invention to provide an improved
evaporating         Fine openings 5 each being of substantaially heat
transfer wall having excellent heat transfer   35   triangular and of size
by which an inscribed performance.
circle of approximately 0.1-0.4 mm  in dia- In accordance with the present
invention,          meter is accommodated two-dimensionally as such object
can be attained by disposing a           shown in Fig. 2a are regularly
defined on the tongue-like projection protruding from an open-      ceiling
4 with a pitch of approximately 0.3--1.0 ing or a vicinity of the opening
to be directed    40    mm  along the tunnels 2. Shape of the fine inside
the opening in the above described con-       opening 5 is not limited to
triangular, but circu- ventional heat transfer wall, and subjecting
tar, square, oval or the like shape may also be fluid passing through the
opening provided           adopted. The central portion of the inside of
with the projection to the control of flow (called  the ceiling portion 4
between the openings 5 "traffic control" hereinafter) by means of such
45   along the tunnel 2 is thicker than other portion projection.
and continued to the thickened portion of the The heat transfer wall of the
present inven-       wall 3 as shown in the section on the left side tion
is therefore characterised in that the heat     of Fig. 1, so that there
are configurated wavy transfer wall comprises tongue-like projections
along the ceiling 4. Thus each tunnel 2 has protruding across each of the
openings from a    so   partially different sectional areas along  its
position lower than the upper surface of each       longitudinal direction
so that at the position of opening, each projection being inclined such
each opening 5 the tunnel 2 has a slightly that the tip thereof is directed
downwardly         larger sectional areas than that at the other towards
the bottom surface of its opening so         positions. On the other hand,
the ceiling 4 may that, in use, bubbles produced in the tunnels to   55
be flat at the inside thereof so that the section the outside of each
projection and the outer         of each tunnel 2 may substantially be
uniform. liquid flowing into the tunnels are separated         In each
opening 5, a smaller tongue-like pro- from each other by the projections.
jection 6 than the area of the opening 5 is In the accompanying drawings:
formed as shown in Fig. 2a. The projection 6 Fig. 1 is a perspective view
illustrating the    60   protrudes from a side 52 which is one of two
outline of an embodiment of a heat transfer          sides of the opening 5
intersecting a side 51 wall according to the present invention;
thereof parallel to the tunnels 2 and extending Figs. 2a, 2b and 2c are
enlarged plan views        toward a side of the wall 3 so as to partially
each showing an example of an opening in the        interrupt the opening 5
two-dimensionally. As heat transfer wall of Fig. 1;                  65
shown in Fig. 2b or 2c, the projection 6 may be 3   
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divided at the extreme end thereof   described above is heated at a higher
temperature or which is provided with a plurality of tongues at  than that
at which liquid being in contact with the the end thereof, or the
projection 6 may be also     heat transfer wall 1 boils, vapor bubbles 103
are shaped as concave, convex or similar configura-      generated in the
tunnel 2 as shown in Fig. 6. tion.
5       It is to be noted that the cross sectional view Furthermore, the
projection 6 is inclined at an   illustrating situation of boiling in Fig.
6 exhibits the angle of 5-80 degrees on the side 52 of the          case
where the heat transfer wall 1 is moderately opening 5 and becomes lower
three-dimension-         heated. On the other hand, when the overheating
ally at the intersecting point of the sides 52 and 53  is remarkable, the
overall tunnel 2 is filled with the than at the intersecting point of the
sides 51 and 52   10   vapor bubbles 103 so that the bubbles become as
shown in Figs. 3 to 5, inclusive. Such inclination  continuous. When
pressure of the vapor bubbles of the projection 6 may be formed along
different     103 in the tunnel 2 exceeds stable conditions for directions.
The projection 6 may be also formed in   gas-liquid interface (which are
essentially deter- such that the root thereof is substantially parallel
mined in accordance with surface tension of liquid to or perpendicular to
the outer surface 11 or the   15   and dimension of the gap 107) in a
narrow gap 107 extremeend thereof istwisted. As issamewith the      the
vapor bubbles 103 are partly released outside case mentioned hereinunder,
it is not required that  the heat transfer wall 1 as bubbles 101. On one
the root of the projection 6 is clearly defined unlike  hand, external
liquid is supplied to the tunnel 2 those as illustrated in the drawings,
but the profile  through the narrow gap 107' in accordance with thereof may
be continuously drawn by a straight   20   capillary action of liquid as
well as pressure or curved line, or the combination thereof. Of
change in the tunnel 2 which is caused by growth course, it is also
notnecessarythatthicknessof the   or release of the bubbles 101 in the
narrow gap projection 6 is substantially uniform in the entire  107. A thin
liquid film 105 is formed between each length thereof unlike those
typically illustrated in  vapor bubble 103 in the tunnel 2 and the inside
Figs. 3 to 5. Accordingly, the inclination of the    25   thereof. Since
the liquid film 105 is very thin projection 6 as described above defines a
narrow     (approximately 10-50 [ERR]), there occurs scarcely gap 7 between
the side of the opening 5 and the      temperature drop in the film. In
these circum- projection 6. The narrow gap 7 is uneven along the   stances,
when liquid is slightly overheated by the projection 6 two-or
three-dimensionally and dis-     wall of the tunnel, the liquid evaporates
instantly tinguishes a fleeing path of vapor bubbles from a    30   and
vapor is supplied to the vapor bubbles 103. On liquid supplying path in
each opening portion 5      the other hand, since external liquid 102 to be
with respect to its tunnel 2, so that it is advan-   supplied is introduced
into the tunnel 2 after once tageous for traffic control of flow of both
the      colliding against the projection 6, the liquid is bubbles and the
liquid. Such unevenness of the       preheated by the projection part 6 and
flows into narrow gap 7 may also be obtained from differ-   35   the tunnel
2 as overheated liquid. The liquid thus ence in shape of the projection 8
in respect of the  flowed evaporates by slight overheating so that opening
5, or deviation in positions of the projec-  the liquid supplies vapor to
the vapor bubbles 103. tion 6 in respect of the opening 5. The difference
in  Moreover direction of flow of the liquid flowing thickness of the edges
of the projection 6 and/or    into the tunnel 2 is changed by the
projection 6 the opening 5 results in the same effect. In these   40
towards the longitudinal direction of the tunnel 2 cases, the projection 6
will not be required to have  as indicated by arrow 102, so that the liquid
is any inclination with respect to an outer surface 11,  smoothly supplied
to the liquid film 105. In such a butitisdesirable inthecasewherethe
projection 6       case, the fluid flow  resistance of the liquid
hasnoinclinationthattherootoftheprojection6is       increases at the time
when the liquid passes descended by approximately 0.1-0.4 mm under   45
through the projection 6 so that the amount of the the basis of the outer
surface 11.                   liquid to be supplied into the tunnel 2 is
controlled. Furthermore the projection may extend not only       Since the
narrow gap 7 functions in such that the in the opening 5, but also in its
tunnel 2 at a portion  bubbles 101 grow in and are released from the part
thereof. Optionally, the projection 6 may not be     107 thereof in which
the fluid resistance is small projected from the edge of the opening 5, but
a    50   while the liquid is supplied from the part 107' in part of the
wall close to the opening so that the    which the fluid resistance is
larger, gas-liquid projection 6 faces to the opening 5. Even in such
exchange between the inside and outside of the cases as mentioned above, it
is preferable to give   tunnel is simultaneously performed in traffic-
inclination to the projection 6 so as to allow the   controlled condition
so that boiling phenomenon deviation of the narrow gap 7 with respect to
the    55   is smoothly and quasi-constantly effected. opening 5, thereby
affording unevenness to the        As shown in Fig. 6, if overheating is
slight on the narrow gap 7.                                        heat
transfer wall 1, vapor pressure in the tunnel 2 As described above, various
combination may        decreases so that a large amount of liquid flows be
realized between the opening 5 and the projec-    into the tunnel 2 and the
vapor bubbles 103 tion 6, but it is preferable that a ratio of area in the
60   becomes crushable. However, since the projection upper surface (the
side facing to the outside) of the  6 functions as a throat and cellurates
the tunnel 2 projection 6 with respect to area of the opening is  to divide
the same, a part 106 in which vapor within a range of approximately
20-150%.             bubble is crushed does not extend over the whole In
operation, when the heat transfer wall 1        area in the tunnel 2 so
that the part 106 remains in having a surface skin area of the construction
as   6s   only a small area. As a result, the vapor bubbles 4  
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liquid films 105 are maintained in  of the heat transfer wall was copper in
the most part of the tunnel 2. In this case, the wavy    aforesaid
embodiment, but other metallic or non- pattern of the ceiling 4 along the
tunnel 2 aids the  metallic materials may also be utilized. above-mentioned
effects.                               Although the above embodiment has
been As  described  above, high  heat transfer    5    described in
connection with the case where the coefficient is obtained by such function
that a      heat transfer wall is immersed in liquid and then, stable
liquid film is formed in the tunnels 2.       the liquid is boiled, i.e.,
the case of pool boiling Particularly, the heat transfer coefficient is
condition, the present invention may be applied remarkably improved in a
region where a heat         to any of application in which liquid is
evaporated transfer wall is slightly overheated (a region of   10   in the
form of thin film, i.e., the liquid is dropped small heat flux).
or sprayed on the heat transfer wall, and the thin In am embodiment of the
present invention, a       film liquid is then evaporated. In such modified
tunnel having a height of 0.45 mm at the higher      applications, it has
been also confirmed that the position and 0.3 mm at the lower position as
well    same high heat transfer performance can be as a width of 0.25 mm
was spirally formed    15   achieved as in the aforesaid embodiment.
immediately under the surface skin of a copper tube of an outer diameter of
18 mm  and a            Claims thickness of 1.1 mm with 0.5 mm pitch in a
nearly right-angled inclination with respect to axis of the   1. An
evaporating heat transfer wall having a tube. In this case, the surface
skin under which the    20    number of fine and elongate tunnels (2)
adjacent tunnel is defined was flattened except for the       each other
and a minute distance apart under the openings. Furthermore substantially
triangular       surface thereof which, in use, is in contact with
openings, each being of size by which an             liquid on the heat
transfer wall, and a number of inscribed circle of a diameter of 0.2 mm  is
fine openings (5) defined in the ceilings (4) of the accommodated and a
side thereof being parallel   25   tunnels (2) and a minute distance apart
in the to a wall partitioning tunnels, were defined on      longitudinal
direction of the tunnels (2), the open- ceilings at the larger cross
sectional area in the   ings (5) providing communication between the tunnel
with 0.8 mm pitch. Inside each of the         tunnels (2) and the outside
thereof; characterised openings, a small projection having its root on the
in that: the heat transfer wall comprises tongue- side 52 and being smaller
than the opening in two    30   like projections (6) protruding across each
of the dimensions as shown in Fig. 2a was formed, and       openings (5)
from a position lower than the upper the projection was inclined in such
that a side of   surface of each opening (5), each projection (6)
intersection of the sides 52 and 53 is lowered at an  being inclined such
that the tip thereof is directed angle of about 45 degrees as shown in
Figs. 3 to 5.  downwardly towards the bottom surface of its External
boiling heat transfer performance    35    opening (5) so that, in use,
bubbles 1101) pro- characteristics were determined in respect of the
duced in the tunnels (2) to the outside of each heat transfer tube
fabricated in the above embodi-   projection (6) and the outer liquid
flowing into the ment by using trichlorofluoroimethance [ERR]       tunnels
(2) are separated from each other by the under condition of an absolute
pressure of 0.41      projections (6). kg/mm2. The results are shown in
Fig. 7 wherein   40   2. The evaporating heat transfer wall of claim 1,
line A indicates characteristic curve of the copper  wherein the tip of
each projection (6) is also tube according to the present invention, line B
inclined in the direction of the axis of each tunnel indicates
characteristic curve of a copper tube      (2). having substantially same
external appearance          3. The evaporating heat transfer wall of claim
1 with that of the present invention, but no tongue-   45    or claim 2,
wherein, when viewed from above the like projection in each opening, and
line C indi-    heat transfer wall, each opening (5) is approxi- cates
characteristic curve of a copper tube the      mately triangular and each
projection (6) prot- surface of which is flattened and which has no
rudes from one side of its approximately triangu- tunnel.
lar opening. As mentioned above, the heat transfer wall   so      4. The
evaporating heat transfer wall of claim 3, according to the present
invention can further       wherein one edge (51) of each approximately
improve its heat transfer performance by provid-     triangular opening (5)
is parallel to the axis of its ing projections in openings for
communicating        tunnel (2) and is positioned at a common vertical fine
tunnels to the outside thereof, so that the     line with the wall (3) of
the tunnel (2), the present invention has such an advantage of being    55
projection (6) protruding from either of the two capable of contributing
miniaturization and high-    other edges (51, 53) of the opening (5).
performance of apparatuses in which the heat           5. The evaporating
heat transfer wall of any one transfer wall of the invention is utilized.
of claims 1 to 4, wherein the ceiling (4) of each While the tunnel has been
spirally and con-        tunnel (2) is wavy in the longitudinal direction,
tinuously been defined in the above embodiment,   60   and each opening (5)
is positioned at a point at linearly or link-shaped tunnel or tunnels may
also   which the cross section of the tunnel (2) is at its be defined. Of
course, the heat transfer wall of the  largest. present invention is not
only limited to a tubular     6. The evaporating heat transfer wall of any
one member, but it may be applied to cylindrical, plate  of claims 1 to 5,
wherein the wall is a tubular and the like members. Furthermore the
material   65    member and the tunnels (2) comprise a single 5 
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liquid films 105 are maintained in  of the heat transfer wall was copper in
the most part of the tunnel 2. In this case, the wavy    aforesaid
embodiment, but other metallic or non- pattern-of the ceiling 4 along the
tunnel 2 aids the  metallic materials may also be utilized. above-mentioned
effects.                              Although the above embodiment has
been As described  above, high  heat transfer    5    described in
connection with the case where the coefficient is obtained by such function
that a      heat transfer wall is immersed in liquid and then, stable
liquid film is formed in the tunnels 2.       the liquid is boiled, i.e.,
the case of pool boiling Particularly, the  heat transfer coefficient is
condition, the present invention may be applied remarkably improved in a
region where a heat         to any of application in which liquid is
evaporated transfer wall is slightly overheated (a region of   10   in the
form of thin film, i.e., the liquid is dropped small heat flux).
or sprayed on the heat transfer wall, and the thin In am embodiment of the
present invention, a       film liquid is then evaporated. In such modified
tunnel having a height of 0.45 mm at the higher       applications, it has
been also confirmed that the position and 0.3 mm at the lower position as
well    same high heat transfer performance can be as a width of 0.25 mm
was spirally formed    15   achieved as in the aforesaid embodiment.
immediately under the surface skin of a copper tube of an outer diameter of
18 mm  and a            Claims thickness of 1.1 mm with 0.5 mm pitch in a
nearly right-angled inclination with respect to axis of the  1. An
evaporating heat transfer wall having a tube. In this case, the surface
skin under which the    20   number of fine and elongate tunnels (2)
adjacent tunnel is defined was flattened except for the       each other
and a minute distance apart under the openings. Furthermore substantially
triangular       surface thereof which, in use, is in contact with
openings, each being of size by which an            liquid on the heat
transfer wall, and a number of inscribed circle of a diameter of 0.2 mm  is
fine openings (5) defined in the ceilings (4) of the accommodated and a
side thereof being parallel   25   tunnels (2) and a minute distance apart
in the to a wall partitioning tunnels, were defined on     longitudinal
direction of the tunnels (2), the open- ceilings at the larger cross
sectional area in the  ings (5) providing communication between the tunnel
with 0.8 mm pitch. Inside each of the        tunnels (2 and the outside
thereof; characterised openings, a small projection having its root on the
in that: the heat transfer wall comprises tongue- side 52 and being smaller
than the opening in two    30   like projections (6) protruding across each
of the dimensions as shown in Fig. 2a was formed, and       openings (5)
from a position lower than the upper the projection was inclined in such
that a side of   surface of each opening (5), each projection (6)
intersection of the sides 52 and 53 is lowered at an  being inclined such
that the tip thereof is directed angle of about 45 degrees as shown in
Figs. 3 to 5.  downwardly towards the bottom surface of its External
boiling heat transfer performance    35   opening (5) so that, in use,
bubbles (101) pro- characteristics were determined in respect of the
duced in the tunnels (2) to the outside of each heat transfer tube
fabricated in the above embodi-   projection (6) and the outer liquid
flowing into the ment by using trichlorofluoroimethance [ERR]       tunnels
(2) are separated from each other by the under condition of an absolute
pressure of 0.41      projections (6). [ERR]. The results are shown in Fig.
7 wherein   40   2. The evaporating heat transfer wall of claim 1, line A
indicates characteristic curve of the copper  wherein the tip of each
projection (6) is also tube according to the present invention, line 8
inclined in the direction of the axis of each tunnel indicates
characteristic curve of a copper tube     (2). having substantially same
external appearance          3. The evaporating heat transfer wall of claim
1 with that of the present invention, but no tongue-   45   or claim 2,
wherein, when viewed from above the like projection in each opening, and
line C indi-    heat transfer wall, each opening (5) is approxi- cates
characteristic curve of a copper tube the      mately triangular and each
projection (6) prot- surface of which is flattened and which has no
rudes from one side of its approximately triangu- tunnel.
lar opening. As mentioned above, the heat transfer wall   50      4. The
evaporating heat transfer wall of claim 3, according to the present
invention can further       wherein one edge (51) of each approximately
improve its heat transfer performance by provid-     triangular opening (5)
is parallel to the axis of its ing projections in openings for
communicating       tunnel (2) and is positioned at a common vertical fine
tunnels to the outside thereof, so that the    line with the wall (3) of
the tunnel (2), the present invention has such an advantage of being    55
projection (6) protruding from either 'of the two capable of contributing
miniaturization and high-    other edges (51, 53) of the opening (5).
performance of apparatuses in which the heat           5. The evaporating
heat transfer wall of any one transfer wall of the invention is utilized.
of claims 1 to 4, wherein the ceiling (4) of each While the tunnel has been
spirally and con-        tunnel (2) is wavy in the longitudinal direction,
tinuously been defined in the above embodiment,   60   and each opening (5)
is positioned at a point at linearly or link-shaped tunnel or tunnels may
also   which the cross section of the tunnel (2) is at its be defined. Of
course, the heat transfer wall of the  largest. present invention is not
only limited to a tubular     6. The evaporating heat transfer wall of any
one member, but it may be applied to cylindrical, plate  of claims 1 to 5,
wherein the wall is a tubular and the like members. Furthermore the
material   65    member and the tunnels (2) comprise a single 
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extending spirally along the axis of the      Revendications tube. 1. Paroi
de transfert thermique par evaporation, Patentanspruche
comportant plusleurs tunnels fins et allonges (2) 5    voisins les uns des
autres, a failble distance en 1. Ubertragungswand fur Verdampfungswarme
dessous de la surface qui, en service, est au mit einer Anzahl parallel
verlaufender feiner        contact du liquide sur la paroi de transfert
thermi- Kapillaren (2), die in geringem Abstand unter der    que, et
plusieurs fines ouvertures (5) d6finies mit Flussigkeit zu benetzenden
Oberflache liegen,    dans les plafonds (4) des tunnels (2), avec une sowie
mit einer Anzahl feiner Offnungen (5), die   10   faible distance de
separation dans la direction itn oberen Teil (4) der Kapillaren (2) mit
geringem  longitudinale des tunnels (2), ces ouvertures (5) ,  ibstand in
Langsrichtung der Kapillaren (2) vor-    etablissant une communication
entre les tunnels *e-sehen sind und eine Verbindung der Kapillaren      (2)
et l'exterieur de ceux-ci; caracterisee en ce qua (2) nach aul3en
herstellen, dadurch gekennzeich-     cette paroi de transfert thermique
comprend des net, daM die Warmeubertragungswand zunge-   I5   reliefs (6)
semblables a des languettes, formant nahnliche Ausbuchtungen (6) aufweist,
die sich      saillie en travers de chacune des ouvertures (5), von
unterhalb der OberflAche jeder Offnung (5)       cela depuis un emplacement
plus bas que la uber diese erstrecken und einen bestimmten
surface sup6rieure de chaque ouverture (5), cha- Anstellwinkel derart
aufweisen, daB ihre Spitze      que relief (6) etant incline de maniere qua
son nach unten zur Bodenflache jeder Offnung (5)   zo    bout soit dirig6
vers le bas, en direction de la gerichtet ist, und daB im Betrieb in den
Kapillaren  surface inferieure de son ouverture (5), de (2) auftretende
Blasen (101) durch die Ausbuch-      maniere que, lors de l'utilisation,
les reliefs (6) tungen (6) nach augen und gleichzeitig die au~en
s6parent l'un de l'autre le liquide ext6rieur s'ecou- flieBende Flussigkeit
in die Kapillaren (2) gelangt,  lant dans les tunnels (2) et las bulles
(101) pro- so daB durch die Ausbuchtungen (6) eine Tren-   25    duites
dans les tunnels (2) A l'extdrieur de chaque nung von Blasen und
Flussigkeit erfolgt.             relief (6). 2. Vorrichtung nach Anspruch
1, dadurch              2. Paroi de transfert thermique par 6vaporation
gekennzeichnet, daB die Spitze jeder Ausbuch-        selon revendication 1,
dans laquelle le bout de tung (6) aul3erdem in Richtung der Achsen der
chaque relief (6) est aussi inclind dans la direction Kapillaren (2)
geneigt ist.                    30   de l'axe de chaque tunnel (2). 3.
Vorrichtung nach Anspruch 1 oder 2, dadurch       3. Parol de transfert
thermique par 6vaporation gekennzeichnet, dal in Draufsicht jede Offnung
selon revendication 1 ou 2, dans laquelle chaque (5) naherungweise
dreieckig ist und sich jede        ouverture (5) est approximativement
triangulaire Ausbuchtung (6) von einer Seite der niherungs-       en
considerant la paroi de transfert thermique par weise dreieckigen Offnung
aus erstreckt.       35   le haut, et chaque relief (6) est en saillie sur
un 4. Vorrichtung nach Anspruch 3, dadurch            c6te de l'ouverture
conjuguee approximative- gekennzeichnet, daB eine Seite (51) der nahe-
ment triangulaire. rungsweise dreieckigen bffnungen (5) parallel zu
4. Paroi de transfert thermique par 6vaporation den Achsen der Kapillaren
(2) liegt, und entlang     selon revendication 3, dans laquelle un bord
(51) einer gemeinsamen vertikalen Linie zur Wand (3)   40   de chaque
ouverture (5) approximativement trian- der Kapillaren (2) angeordnet ist,
und sich die      gulaire est perallele A l'axe du tunnel conjugu6 (2)
Ausbuchtungen (6) von einer der beiden Seiten        et est dispose sur une
ligne verticale commune A (51, 53) der Offnungen (5) aus erstrecken.
Ia paroi (3) du tunnel (2), le relief (6) etant en 5. Vorrichtung nach
einem der vorhergehenden       saillie sur l'un ou l'autre des deux autres
bords Anspruche, dadurch gekennzeichnet, daB die   45   (51, 53) de
l'ouverture (5). oberen Abschnitte (4) jeder Kapillare (2) in Langs-    5.
Paroi de transfert thermique par evaporation richtung wellig geformt sind
und jede Offnung (5)    selon 'une quelconque des revendications 1 & 4,
sich dort befindet, wo der Querschnitt der Kapilla-  dans laquelle le
plafond (4) de chaque tunnel (2) ron (2) am grogten ist.
est ondule dans la direction longitudinale, et 6. Vorrichtung nach einem
der vorhergehenden    5o   chaque ouverture (5) est disposee en un point
oue AnsprOche, dadurch gekennzeichnet, daB die          la section droite
du tunnel (2) est la plus large. Wand ein rohrf6rmiges Tail lst und anstatt
der         6. Paroi de transfert thermique par evaporation Kapillaren (2)
sine einzelne, spiralformig entlang   selon l'une quelconque des
revendications 1 A 5, der Rohrachse verlaufende Kapillare vorgesehen
dans laquelle la paroi est un 6lement tubulaire et ist.
55   les tunnels (2) comprennent un tunnel unique s'etendant en spirale le
long de l'axe du tube. 60 65 6    


