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spray deflector having a dispersing member which is concave about a centre
lying on the axis Background of the Invention                          of
the nozzle. There has been a need in the art for a spray         Applicant
has found an improved spray nozzle nozzle, to be used in typical
evaporative heat    5    which provides sufficient fluid flow over a wide
exchangers, which provides a generally circular      range of fluid
pressures and has provided a nozzle and umbrella-like spray pattern over a
wide range    which can be economically manufactured. Furth- of fluid
pressures. Use of such nozzles makes it     er, applicant has found an
improved spray nozzle possible to maintain the heat exchanger fully
which provides an umbrella-type spray pattern wetted so as to maximize heat
transfer and/or    to  that interacts with the spray patterns from adja-
minimize scale formation.                            cent nozzles, in both
length and width directions, Further, in typical evaporative heat
exchangers   to uniformly distribute the spray fluid over the it has been
customary to provide several liquid      surface area beneath the nozzles,
while at the carrying headers located in superposed relation      same time
requiring a minimum number of noz- spanning either a bank of tubes carrying
a fluid to  15    zles. be condensed and/or cooled or spanning cooling
It .is an object of this invention to provide an tower fill. A plurality of
smaller tubes or branches  improved spray nozzle to be used with headers
extend laterally from  the headers, with each        wherein liquid to be
distributed is under pressure branch containing one or more nozzles which
which emits a circular [err] uniform umbrella-like emit spray patterns
which impinge on the fluid    20   spray pattern over a wide range of said
liquid carrying tubes or fill. In this prior application, fine  pressures.
sprays have been used because of the relatively       It is a further
object of this invention to provide large ratio of drop surface area to
drop volume      a nozzle of a relatively simple design that is which
results in optimum evaporative cooling         economically feasible to
manufacture and which efficiency.                                     25
not only distributes the liquid in a circular 360 Accordingly, it had been
necessary to provide      spray pattern but distributes said liquid
uniformly multiple arrays of such small fine spray nozzles.    over the
[err] pattern for a wide range of pressure The number of nozzles in a
typical prior art         of said liquid in said header. installation may
be on the order of one or more       A still further object of this
invention is to nozzles per square foot of plan area of the heat    30
provide an improved spray nozzle which results in exchanger. These are
arranged in a generally        the use of less nozzles than previous spray
uniform spacing to obtain an overall rectangular     systems. spray pattern
within the usually rectangular plan      More particularly the present
invention is con- area of such heat exchange units. A great deal of
cerned with an evaporative heat exchanger for mist is generated by such
sprays and much of this    35  cooling or condensing of fluids in tubular
media impinges on the walls of the unit or is carried      having a
generally planar upper surface, compris- upwardly by rising convection air
currents requir-  ing a header carrying liquid flow under pressure ing the
use of complex drift eliminators to avoid    disposed above said surface
and a series of loss of cooling water.
nozzles spaced along said header, each nozzle In another typical prior art
installation as shown  40   being of the type comprising: in U.S Patent
4,058,262 there is shown use of          -a cylindrical member having an
axial bore spray nozzles wherein each nozzle forms with         therein;
another a cooperative pair to form a generally         - a baffle located
within said cylindrical rectangular spray pattern in a liquid heat ex-
member; changer or evaporation system. The nozzles      45    - a generally
circular dispersing member shown in this patent must work one in conjunc-
having a concave surface, and tion with another and only emanate
individually a      -a support member attached to said baffle generally
semicircular spray pattern. The fact that  and dispersing member to support
said dispers- the nozzles in this patent do not emit a circular    ing
member and to hold it a finite distance away spray pattern leads one to use
many more nozzles  so  from said cylindrical member; said evaporative than
are needed in the subject invention.            heat exchanger being
characterized by the fact Further, the sprays from the nozzles shown in
that the dispersing member is concave about a U.S. Patent 4,058,262 do not
interact in a manner    centre lying on the axis of the nozzle, said nozzle
such that the spray fluid is uniformly distributed   having a baffle plate
the plane of which is perpen- over the surface area beneath said nozzles.
55 dicular to the direction of flow of liquid to be Also, there is provided
in U.S. Patent 3,617,036   sprayed in the header supplying the liquid to
the a type of nozzle to be used mainly in gravity feed   nozzle.
operations, said nozzle having a specifically con-     The above and other
objects and advantages structed bottom plate to distribute the fluid in a
will become apparent from the following descrip- desired pattern.
60  tion and from the accompanying drawings and The state of the art can be
illustrated finally by  will be recognized by those skilled in the art.
US-A- 3,797,755 concerned with a sprinkler             In the accompanying
drawings: nozzle for irrigation of vegetables, flowers and       FIG. 1
represents a top view of the headers and trees growing in a green house,
and by US-A-         typical spray nozzles spaced along these headers
2,489,952 concerning a nozzle and adjustable    65   which formation is
located above a tubular    3                   0 037 779
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medium or tower fill in the evaporative system.     bore and extends up to
the upper end of the FIG. 2 is a side view of a typical nozzle of this
cylindrical member so that it is flush with the invention, and
upper end of said cylindrical member. For op- FIG. 3 is a top view of 'a
typical nozzle of this  timum performance, the baffle must be located in
invention.                                          the bore so that it is
perpendicularto a liquid flow FIG. 4 is an isometric view of a typical
header    in the spray branch or header 1. If the baffle Is not and nozzle
arrangement showing the type of          so oriented, uniformity-of
distribution of the spray sprays emanating from the nozzles.
liquid will be reduced. In FIGS. 1 and' 4 there is shown a portion of a
To insure that the baffle is perpendicular to the spray branch or header 1
for carrying fluid (partic-  10   flow of liquid in the headers, a small
distinguish- ularly water) under pressure. The spray branch      ing mark
can be made on'the outside surface of spans cooling coils 2 in the form of
banks of tubes  the cylindrical member showing the exact posi- carrying a
heated fluid or it spans cooling tower   tion of the baffle. Anyone then
inserting or attach- fill. In the former situation, that is where the
liquid  ing the nozzle to the header will be immediately is sprayed over
tubular coils, the 'spray from the    15    aware of the orientation of the
baffle plate and nozzles, perhaps combined with the forced circu-    can
thus insert the nozzle with the proper orienta- lation of air removes heat
from the fluid in the    tion. tubes. The said fluid mentioned previously
could     When the baffle is perpendicular to liquid flow be a liquid such
as water or could be a refrigerant  in the spray branch, the two parts of
the bore such as ammonia or a fluorocarbon compound. In   20   receive
equal flow of liquid and the spray pattern the latter situation, that is
where the liquid is   emanating from the nozzle will be uniform. If this
sprayed over cooling tower fill, the'spray liquid is  baffle 'is not
provided within the bore of the cooled as it descends over the fill.
Cooling of the  cylindrical member in the' nozzle, then 'the flow sprayed
liquid in this situation can be with or     coming out of the nozzle will
be disproportionate without the assist of forced air circulation.  25  ly
high in the direction of flow of liquid in the As shown nozzles 3 of
identical construction     spray branch. Preferably the circular dispersing
extend radially downward from the header and        member of the nozzle 9
which is in the form of a may be disposed about 4-12 (101.5-305 mm)
cone or concave surface area as shown by 8 in above the top layer of the
tubular coils or fill    FIG. 2 is spaced a finite distance from
thecylindri- surface 2. '                                   30  cal end of
the bore and baffle to provide a nozzle The nozzles may be attached by
typical screw      orifice 10. It is preferably held at this distance by a
thread engagement with the spray branch or         supporting piece
generally in the 'shape of a header or preferably the nozzle is merely
fitted    column 7 which has one end 25 terminating at the into the bottom
of the header through a circular    baffle plate 20 and the other end 26 in
the center hole ih said header and a seal obtained by using a    35   of
the circular dispersing member 9. The circular grommet or rubber washer.
This latter method of     dispersing member. extends circumferentially
attachment provides for easy removal of said        from the center in a
generally parallel spaced nozzle from the header should the need periodi-
relationship from the lower end of the cylindrical cally arise.'
member as shown by 6 in FIG. 2. The circular Each nozzle includes a thin
walled cylindrical   40   dispersing member terminates in a circular edge
member 4-having an axial bore 5, which com-       or radius at the outer
periphery of the circular municates with the inner diameter of the pipe,
dispersing member. conduit or header 1 so that the water or other fluid
The orifice of the nozzle 10 or the spacing of the medium under pressure
within the header will        outer periphery from the lower end of the
cylindri- flow into the bore 5 of each nozzle. A water   45   cal member is
generally a distance of about 1/ pressure in the range of 0.5 to 20 psi
(3450 Pa to  8"-3/4" (3 mm to 19 mm) and preferably from 1/ 137 900 Pa) is
suitable for 'the practice of this   4"-1/2 (6.5 mm to 13 mm). This'
dimension is invention. At its lower -end 6 the cylindrical      shown as
4"S" in FIG. 2. This distance creates an member by means of a support
member 7 termi-        orifice which will provide a generally thick or deep
nates in a generally concave surface 8, on a    50   umbrella-type spray
blanket substantially uni- circular dispersing member 9, the concave sur-
formly distributed in a [err] circle about the face of which faces toward
the header. As a result  dispersing member.' of this construction, water
under pressure flows     The baffle plate 20 should preferably be located
smoothly and evenly from the bore' 5 to the        so that its top edge is
flush with the top of the concave spherical surface of the dispersing    55
cylindrical member 4, i.e., flush with the top member and -out through the
orifice 10 as a thick   opening of the bore. The baffle plate 20 should be
or deep 360 circular umbrella-type spray-11.       made of a sturdy
material such as stainless steel Each nozzle- as shown in FIGS. 2' and 3 is
or a strong plastic, as it must be rigid, but it provided with a baffle
plate 20 which runs diamet-  should not take up any more 'of the
cross-section- rically in the bore or parallel with the' bore of the    60
al opening area of the bore'than necessary. cylindrical member of the
nozzle. This baffle plate   '  ' Similarly, the cylindrical member, the
support is located within th cylindrical member and runs    member and the
dis'persing member can be made along the axis of the bore thereby dividing
the    of any compatible material, but is it'preferably bore into two
semicircular portions. The baffle is  made of plastic or'synthetic plastic
material, for located preferably along the diameter line of the    65
ease of' construction and economy. Also, the 3.    5
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entire nozzle can be made in sections with the      which is perpendicular
to the direction of flow of dispersing member 9 and baffle 20 .being physi-
liquid to be sprayed in the header' (1) supplying cally attached (with
adhesive or thermal welding)    the liquid -to the nozzle (3). to each end
of.the support member 7, or it can be     2. An evaporative heat exchanger
according to molded in one piece.                            5   claim 1,
characterized by the fact that the cylindri- In a typical application of
the nozzles for use in  cal member (4) is a thin walled member.
distributing a fluid over tubular members 2 as         3. An evaporative
heat exchanger according to shown in FIG..1 and 4, the nozzles. should -be
claim 1, characterized by the fact that the baffle spaced about 12" (305
mm). apart along each         plate (20)is, located diametrically in the
bore (5) of spray branch or header and each spray branch    10  the
cylindrical member (4) and runs along, the axis should be spaced about 29"
(737 mm) from the          of said cylindrical member to divide the
cylindri- adjacent. spray branches. Further, the nozzles 3     cal member
into two generally semi-circular por- should be elevated about 5 inches
(127 mm)          tions. above the top surface of the coils 2. At these
4. An evaporative heat exchanger according to conditions and at an
application of about 12-1/2    15   claim 1, characterized by the fact that
the support gallons (47.5 I) of liquid per minute flowing        member (7)
is a column attached to the lower through each nozzle, the liquid will be
thrown out   portion of said baffle plate (20) at approximately in an
umbrella pattern in approximately a 26" (660   its center. and: that the
other end is attached to mm) diameter circle from each nozzle at the point
said dispersing  member (9) at approximately its just above the tubular
coils. For the stated condi-    20   circular center. tions, the
distribution of the fluid over the tubular  5. An evaporative heat
exchanger according to coilsin a typical evaporative exchange situation
claim 1, characterized by the fact that the finite where these nozzles are
used is quite uniform. .     distance between the cylindical member (4) and
In the other application wherein the nozzles are   the circular dispersing
member (9) is generally used in dispersing liquid over cooling tower fill,
25   from 1/8'.to 3/4" (3 mm to 19 mm) and the inside the 'nozzles should
be spaced about 8" (203 mm)     diameter of said, cylindrical member (9) is
from 3/ apart along each spray branch or header and each     8' to .1-12"(9
mm to 38 mm). spray branch should be spaced about 37" (940           6. An
evaporative heat exchanger according to mm) from the adjacent spray
branches. The noz-       claim 1, characterized by the fact that the upper
zles in this situation should be.elevated about 10"   30  edge of said
baffle plate (20) is flush with the (254, mm)above the top of the surface
of the fill 2.  -upper edge of said cylindrical member (4). The fluid is
distributed in this situation at the rate  7. An evaporative heat exchanger
according to of approximately .3 galmin. ((11.5 I/min) for each   claim 1,
characterized by thefactthattheseries of ton (907185 kg) of cooling
capacity. Under these    nozzles (3) are spaced along said header (1). at
conditions the fluid or liquid to be. cooled will be    35   approximately
12" (305 mm) intervals. distributed in an umbrella-like spray pattern in
8. An evaporative heat exchanger. according to approximately a 40" (1016
mm) diameter circle        claim 1 for the cooling of water sprayed over
fill from each nozzle at a point just above the fill. Here  material in the
tower and with the upper surface again distribution of thefluid is. quite
uniform   of said fill material defining a generally planar since the
spray patterns interact to create a    40   surface, characterized in that
the seris of nozzles uniformly distributed fluid pattern.
(3) are spaced along said header (1) at approxi- mately 8 (203 mm)
intervals. Claims Revendications 1. An evaporative heat exchanger for
cooling or    45 condensing of fluids in tubular media having a         1.
Un echangeurde chaleur A evaporation pour generally plannar upper surface,
comprising a        refroidir . ou condenser des fluides dans des header
(1) carrying liquid flow under pressure      moyens tubulaires ayant une
surface superieure disposed above said surface and a series of
approximativement plane, comprenant un distri- nozzles (3) spaced along
said header, each nozzle    50   buteur (1) transportant un courant de
liquide sous being of the type comprising: .            .         pression
dispose au-dessus de ladite surface et -a cylindrical member (4) having an
axial bore     une serie de buses (3) reparties le long. dudit therein;
distributeur, chaque buse etant du type compre- -a baffle. (20) located
within said cylindrical.   nant:. member;
55     -un organe cylindrique (4) comportant un -a generally circular
dispersing member (9)        alesage axial; having a concave surface, and.
-          une cloison (20) disposee a l'int~rieur dudit -a support member
(7) attached to said baffle      organe cylindrique; and dispersing
member-to support said dispers-        - un organe disperseur (9)de forme
generale ing. member and tohold it a finite distance away    60
circulaire ayant une surface concave; et from said cylindrical member; said
evaporative        -un organe support (7) fixe A Jadite cloison et heat
exchanger being characterized by the fact      audit organe disperseur pour
porter ledit organe that the dispersing member (9) is concave about a
disperseur et pour le maintenir ecarte d'une centre lying on the axis, of
the nozzle (3), said    distance finie dudit organs cylindrique; ledit
nozzle (3) having a baffle plate.(20) the plane of    65   echargeur de
chaleur a evaporation etant caracte- 4    5                    0037779
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entire nozzle can be made in sections with the       which is perpendicular
to the direction of flow of dispersing member 9 and baffle 20 being physi-
liquid to be sprayed in the header (1) supplying cally attached (with
adhesive or thermal welding)    the liquid to the nozzle (3). to each end
of the support member 7, or it can be      2. An evaporative heat exchanger
according to molded in one piece.                              5   claim 1,
characterized by the fact that the cylindri- In a typical application of
the nozzles for use in  cal member (4) is a thin walled member.
distributing a fluid over tubular members 2 as         3. An evaporative
heat exchanger according to shown in FIG. 1 and 4, the nozzles should be
claim 1, characterized by the fact that the baffle spaced about 12 (305 mm)
apart along each            plate (20) is located diametrically in the bore
(5) of spray branch or header and each spray branch    10  the cylindrical
member (4) and runs along the axis should be spaced about 29" (737 mm) from
the         of said cylindrical member to divide the cylindri- adjacent
spray branches. Further, the nozzles 3      cal member into two generally
semi-circular por- should be elevated about 5 inches (127 mm)
tions. above the top surface of the coils 2. At these         4. An
evaporative heat exchanger according to conditions and at an application of
about 12-1/2    15   claim 1, characterized by the fact that the support
gallons (47.5 I) of liquid per minute flowing        member (7) is a column
attached to the lower through each nozzle, the liquid will be thrown out
portion of said baffle. plate (20) at approximately in an umbrella pattern
in approximately a 26" (660  its center and that the other end is attached
to mm) diameter circle from each nozzle at the point    said dispersing
member (9) at approximately its just above the tubular coils. For the
stated condi-   20   circular center. tions, the distribution of the fluid
over the tubular  5. An evaporative heat exchanger according to coils in a
typical evaporative exchange situation    claim 1, characterized by the
fact that the finite where these nozzles are used is quite uniform.
distance between the cylindrical member (4) and In the other application
wherein the nozzles are   the circular dispersing member (9) is generally
used in dispersing liquid over cooling tower fill,   25   from 1/8 to 3/4
(3 mm to 19 mm) and the inside the nozzles should be spaced about 8" (203
mm)       diameter of said cylindrical member (9) is from 3/ apart along
each spray branch or header and each     8" to 1-1/2" (9 mm to 38 mm).
spray branch should be spaced about 37" (940           6. An evaporative
heat exchanger according to mm) from the adjacent spray branches. The noz-
claim 1, characterized by the fact that the upper zles in this situation
should be elevated about 10"    30   edge of said baffle plate (20) is
flush with the (254 mm) above the top of the surface of the fill 2.  upper
edge of said cylindrical member (4). The fluid is distributed in this
situation at the rate  7. An evaporative heat exchanger according to of
approximately 3 gal/min (11.5 I/min) for each     claim 1, characterized by
the fact that the series of ton (907185 kg) of cooling capacity. Under
these     nozzles (3) are spaced along said header (1) at conditions the
fluid or liquid to be cooled will be    35   approximately 12" (305 mm)
intervals. distributed in an umbrella-like spray pattern in       8. An
evaporative heat exchanger. according to approximately a 40" (1016 mm)
diameter circle        claim 1 for the cooling of water sprayed over fill
from each nozzle at a point just above the fill. Here  material in the
tower and with the upper surface again distribution of the fluid is quite
uniform     of said fill material defining a generally planar since the
spray patterns interact to create a    40   surface, characterized in that
the series of nozzles uniformly distributed fluid pattern.
(3) are spaced along said header (1) at approxi- mately 8" (203 mm)
intervals. Claims Revendications 1. An evaporative heat exchanger for
cooling or    45 condensing of fluids in tubular media having a         1.
Un echangeur de chaleur a Evaporation pour generally planar upper surface,
comprising a         refroidir ou condenser des fluides dans des header (1)
carrying liquid flow under pressure       moyens tubulaires ayant une
surface superieure disposed above said surface and a series of
approximativement plane, comprenant un distri- nozzles (3) spaced along
said header, each nozzle    50   buteur (1) transportant un courant de
liquide sous being of the type comprising:                        pression
dispose au-dessus de ladite surface et - a cylindrical member (4) having an
axial bore    une serie de buses (3) reparties le long dudit therein;
distributeur, chaque buse etant du type compre- - a baffle (20) located
within said cylindrical    nant: member;
55    -un organs cylindrique (4) comportant un - a generally circular
dispersing member (9)       alesage axial; having a concave surface, and
- une cloison (20) disposee a l'interieur dudit - a support member (7)
attached to said baffle     organe cylindrique; and dispersing member to
support said dispers-        - un organe disperseur (9) de forme generale
ing member and to hold it a finite distance away    60   circulaire ayant
une surface concave; et from said cylindrical member; said evaporative
- un organe support (7) fixe a ladite cloison et heat exchanger being
characterized by the fact       audit organe disperseur pour porter ledit
organe that the dispersing member (9) is concave about a    disperseur et
pour le maintenir ecarte d'une centre lying on the axis of the nozzle (3),
said     distance finie dudit organe cylindrique; ledit nozzle (3) having a
baffle plate (20) the plane of    65   echargeur de chaleur a evaporation
etant caracte- 4    7                   0037779                        8 



rise par Is fait que l'organe disperseur (9) est    einer Reihe von Dseon
(3) in Abstanden langs des concave autour d'un centre situe Sur l'axe de la
Verteilers, wobei jede Duse von der Art ist mit: buse (3), ladite buse (3)
ayant une cloison (20)      -einem zylindrischen Teil (4), der eine axiale
dont le plan est perpendiculaire a la direction     Bohrung aufweist;
d'ecoulement du liquids A pulveriser dana is   5      - einer Leitwand (20)
innerhalb des zylindri- distributeur (1) qui fournit le liquids A la buse
(3).  schen Teils; 2. Un echangeur de chaleur a evaporation selon      -
einem  im wesentlichen kreisfermigen Ver- la revendication 1, caracterise
par le fait que     sprOhelement (9) mit einer konkaven Flache und l'organe
cylindrique (4) est un organs A mince        - einer Stutze (7), die an der
Leitwand und an paroi.                                         10  dem
Verspruhelement befestigt ist, um das Ver- 3. Un echangeur de chaleur a
evaporation selon    spruhelement zu tragen und in einem begrenzten la
revendication 1, caracterise par le fait que la  Abstand von dem
zylindrischen Teil zu halten, cloison (20) est disposee diametralement dans
welcher Verdampfungswarmeaustauscher da- I'asesage (5) de l'organe
cylindrique (4) et s'6tend  durch gekennzeichnet ist, daB das Verspruhele-
suivant l'axe dudit organe cylindrique pour divi-   15   ment (9) urn einen
Mittelpunkt konkav ist, der auf ser l'organe cylindrique en deux parties
approxi-   der Achse der Duse (3) liegt, welche Duse (3) sine mativement
semi-circulaires.                        Leitwand (20) besitzt, deren Ebene
zur Stro- 4. Un echangeur de chaleur A evaporation selon    mungsrichtung
der im Verteiler (1) zu verspruhen- la revendication 1, caracterise par le
fait que     den FlOssigkeit senkrecht ist, der die Flussigkeit l'organe
support (7) est une colonnette fixee A la    20   der Duse (3) zufuhrt.
partie inferieure de la cloison (20) approximative-   2.
Verdampfungswarmeaustauscher nach An- ment au centre de cette derniere et
par le fait que  spruch 1, dadurch gekennzeichnet, daB der zylin- I'autre
extremite est fixee audit organs disperseur  drische Tell (4) ein
dunnwandiger Teil ist. (9) approximativement au centre de son cercle.
3. Verdampfungswarmeaustauscher nach An- 5. Un echangeur de chaleur A
evaporation selon    2S   spruch 1, dadurch gekennzeichnet, daB die Leit-
la revendication 1, caracterise par le fait quo la  wand (20) in der
Bohrung (5) des zylindrischen distance finie entre l'organe cylindrique (4)
et    Teils (4) diametral angeordnet ist und langs der l'organe disperseur
circulaire (9) est comprise     Achse des zylindrischen Toils verlauft, um
den approximativement entre 0,125 pouce et 0,75         zylindrischen Teil
in zwei im wesentlichen halb- pouce (entre 3 mm et 19 mm) et le diametre
30  kreisformige Teile zu unterteilen. interieur dudit organs cylindrique
(4) est compris    4. Verdampfungswarmeaustauscher nach An- entre 0,375
pouce et 1,5 pouces (entre 9 mm et 38   spruch 1, dadurch gekennzeichnet,
daB die Stutze mm).                                               (7) eine
Saule ist, die am unteren Teil der Leit- 6. Un echangeur de chaleur A
evaporation selon    wand (20) an etwa deren Mitte befestigt ist und la
revendication 1, caracterise par le fait que le    35   daB das andere Ends
an dem Verspruhelement bord superieur de ladits cloison (20) est de niveau
(9) etwa an dessen. kreisformigen Mitte befestigt avec le bord superieur
dudit organe cylindrique     ist. (4).
5. Verdampfungswarmeaustauscher nach An- 7. Un echangeur de chaleur A
evaporation salon    spruch 1, dadurch gekennzeichnet, daB der be- la
revendication 1, caracterise par le fait que lea    4  grenzte Abstand
zwischen dem zylindrischen Teil buses de la serie de buses (3) sont
reparties le   (4) und dem kreisformigen Verspruhelement (9). long dudit
distributeur (1) A des intervalles d'ap-  gewohnlich 3 mm bis 19 mm (1/8
bis 3/4) betragt proximativement 12 pouces (305 mm).                 und
der Innendurchmesser des zylindrischen 8. Un echangeur de chaleur A
evaporation selon    Teils von 9 mm bis 38 mm (3/8 bis 1-1/2"). Ia
revendication 1 pour le refroidissement d'eau    45    6.
Verdampfungswirmeaustauscher nach An- pulverisee sur un matiere de
garnissage dans la     spruch 1, dadurch gekennzeichnet, daB die Ober-
tour, la surface superieure de ladite matiere de    kante der Leitwand (20)
mit der Oberkante des garnissage formant une surface approximative-
zylindrischen Toils (4) bundig ist. ment plane, caracterise en ce que les
buses de la    7. Verdampfungwarmeaustauscher nach An- serie de buses (3)
sont reparties le long dudit   50  spruch 1, dadurch gekennzeichnet, daB
die Reihe distributeur (1) A des intervalles d'approximative-  von Dusen
(3) langs des Verteilers (1) in Abstan- ment 8 pouces (203 mm).
den von etwa 305 mm (12") vorgesehen sind. 8. Verdampfungswarmeaustauscher
nach An- Patentanspriche                                     spruch 1, zum
Kuhlen von Ober FOllmaterial im 55  Turm verspruhtem Wasser, wobei die
Oberfliche 1. Verdampfungswarmeaustauscher zum Kuh-          des
Fullmaterials sine im wesentlichen ebens len oder Kondensieren von Fluiden
in rohrformi-     Flache bildet, dadurch gekennzeichnet, daB die gen Medien
mit einer im wesentlichen ebenen         Reihe von Dusen (3) langs des
Verteilers (1) in Oberseite mit einem Verteiler (1), der eine Flussig-
Abstanden von etwa 203 mm (8") angeordnet keitsstromung unter Druck leitet
und uber der    60  sind. erwahnten Oberseite angeordnet ist, und mit 65 5


