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Description
BACKGROUND OF THE INVENTION

[0001] The present invention concerns an improved
cooling process and the related cooling apparatus.
[0002] The field of the invention is that of systems for
cooling single-phase or two-phase fluids, in turn used in
refrigerating or conditioning systems, or in industrial heat
exchange systems.

[0003] The systems to which the invention refers are
in particular of the type provided with ducts for the fluid
to be cooled, which enters a heat exchange pack where
it is cooled by means of an air circulation provided by
respective fans and by means of adiabatic panels that
pre-cool air sucked by fans through the heat exchange
pack, and by means of spray nozzles wetting the surface
of the heat exchange pack with water.

[0004] In the prior art relative to exchangers described
here (EP3306247A1), the above-mentioned compo-
nents are activated oﬁly as a function of the exchange
power required. This has the drawback of keeping con-
stantly in operation the same initial cooling area of the
exchanger, in which the corresponding adiabatic pack is
the one that receives the spraying action for the longest
period of time. As a result, the adiabatic pack where the
initial cooling takes place is subjected to the highest
number of working hours and is therefore more liable to
malfunctions and requires more frequent maintenance
to remove residues (limescale and similar) left by the
cooling water.

SUMMARY OF THE INVENTION

[0005] The main aim of the invention is to provide a
cooling process, and the related apparatus, adapted to
avoid the above-mentioned drawbacks.

[0006] This aim is achieved by the process and appa-
ratus of claims 1 and 5, respectively. Preferred embodi-
ments of the invention are disclosed in the remaining
claims.

[0007] According to the invention, the spray nozzles
for cooling the adiabatic packs are activated alternately,
namely in a rotation cycle sequence in which the spray
nozzles operate in alternate phases. In this way, while in
a first phase some spray nozzles are active and others
are at rest, in the subsequent phases this operating state
is varied or exchanged between the spray nozzles within
the overall cooling system.

[0008] In the process and apparatus according to the
invention, the components that perform the cooling are
therefore no longer activated only as a function of the
exchange power required, but also taking into account
the operating time of the spray nozzles. In this way there
is an exchange between different zones or cooling areas
of the apparatus according to the invention, which are
therefore each subjected to a shorter period of use, with
evident advantages in terms of maintenance and good
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overall operation of the system.
BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Thisandotherobjects are achieved by the proc-
ess and apparatus of the present invention, illustrated by
way of non-limiting example in the figures of the attached
drawings, wherein:

- Figure 1 schematically illustrates an example of a
cooling apparatus according to the invention,

- Figure 2 schematically illustrates the operating prin-
ciple ofthe cooling system provided on the apparatus
of Figure 1;

- Figure 3 illustrates the dry operation diagram of the
system in Figure 2;

- Figure 4 illustrates the diagram of Figure 2, in a dry
operation state in combination with pre-cooling of air
on both the adiabatic panels;

- Figures 5A, 5B illustrate the diagram of Figure 2, in
operation with fans, in combination with one single
adiabatic panel on one side of the cooling apparatus
and with one and two spraying units, respectively,
on the opposite side;

- Figures 6 and 7 illustrate the operation diagram of
Figure 2, with rotating operation of two spraying units
on both sides of the apparatus;

- Figures 8 and 9 illustrate the diagram of Figure 2,
with rotating operation of three spraying units; and

- Figure 10 illustrates the diagram of Figure 2 with full
operation of the cooling system (fans, plus adiabatic
panels, plus all the spraying units).

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0010] The apparatus according to the invention, illus-
trated in Figure 1, comprises aframework 10 above which
a fan assembly 1 is mounted which sucks cooling air
(arrow F in Figure 1) through adiabatic panels 2a and 2b.
The fluid to be cooled in the heat exchange packs (not
shown in the figures) enters through inlets 5a, 5b of the
apparatus of Figure 1 and exits through outlets 6a, 6b.
[0011] The diagram of the cooling system of the heat
exchange packs illustrated in Figure 2 comprises said
fans 1, which pre-cool air sucked by the fans by contact
with the wet surface of said packs. Spraying units are
also provided, consisting of pipes 3a,3b,3c,3d which bear
respective spraying nozzles for spraying water to cool
the heat exchange packs. Respective valves 4a,4b,4c,
4d control the water delivery to the cited spraying units
3a, 3b, 3c, 3d. It should be noted that the invention is not
limited to the four spraying units shown in the figures,
since the number of these units can vary from two or
more.

[0012] Cooling water is supplied through aninlet 5 and
is split into a branch 6, conveying cooling water to the
valves 4a-4d, and a branch 7 conveying water to the ad-
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iabatic panels 2.

[0013] In a first cooling mode of the heat exchange
packs of the apparatus in Figure 1, the cooling is carried
out in a dry condition, namely by circulation of air by the
fans 1 only (Figure 3).

[0014] In asecond mode, cooling by passage of water
through the adiabatic panels 2a, 2b is added to the cir-
culation of air by the fans 1 (Figure 4).

[0015] Inthe cooling modeillustratedin Figures 5A and
5B, with the cooling apparatus split into two sides or parts
9a, 9b separated by a centre line 8, the cooling action
performed by the spraying unit 3a located on the side 9a
of the cooling apparatus (Figure 5A) or by both the spray-
ing units 3a, 3b located on the same side 9a, by opening
of the respective valves 4a and 4b (Figure 5B), is added
to the cooling action of the fans 1 and the single adiabatic
panel 2b located on the side 9b of the apparatus. The
principle is to obtain a higher cooling level than that illus-
trated in Figure 4, by introducing the operation of one or
two spraying units on one side of the cooling apparatus,
while maintaining on the opposite side the cooling action
due to the respective adiabatic panel.

[0016] More specifically, the operating sequence with
rotation cycle of said spraying units 3a, 3b, 3c, 3d is per-
formed in such a way that, when only one adiabatic panel
is operating, at least one spraying unit 3a, 3b, 3c, 3d is
simultaneously activated on the side of the apparatus
opposite to the side on which said adiabatic panel is lo-
cated.

[0017] In the cooling mode illustrated in Figures 6 and
7, the cooling action due to the activation of a spraying
unit on both sides 9a, 9b of the apparatus, i.e. the unit
3b on the side 9a and the unit 3c or the unit 3d on the
side 9b of the same cooling apparatus, respectively, is
added to the cooling action of the fans 1 and both the
adiabatic panels 2a, 2b. The rotation between said two
operating modes of Figures 6 and 7 described above is
obtained by opening the valves 4b, 4c and 4b, 4d, re-
spectively.

[0018] In this phase, therefore, the spraying unit 3a,
which in the preceding phases was in operating state, is
now kept turned off, while the remaining units 3c, 3d op-
erate in a mutually alternating way or in rotation.

[0019] In the operating modes illustrated in Figures 8
and 9, the cooling action of the fans 1 and the adiabatic
panels 2a, 2b is integrated with the action performed by
three spraying units, i.e. the units 3b, 3c, 3d, respectively,
in the version illustrated in Figure 8, and the units 3a, 3c,
3d in the version of Figure 9. Also in this case, and ac-
cording to the invention, the operating modes illustrated
in said Figures 8 and 9 are rotated by opening the valves
4b, 4c, 4d and 4a, 4c, 4d, respectively.

[0020] The most complete or highest cooling level is
obtained in the mode illustrated in Figure 10, where the
cooling is provided together by the fans 1, the adiabatic
panels 2a, 2b and all the spraying units 3a, 3b, 3c, 3d.
[0021] The intervention of the different cooling modes
described above can be determined as a function of the
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specific requirements of the cooling system, based on
the overall operating time of the spraying units, or also
based on the modes required for the specific intended
use of the system.

[0022] Modifications can be made to the invention, as
described above and illustrated in the figures of the at-
tached drawings, in order to provide variations, which
anyway fall within the protective scope defined in the ap-
pended claims.

[0023] Thus, forexample, the number of spraying units
and related valves could be different. Furthermore, the
presence of the adiabatic panels, for example, is not nec-
essary since the cooling system according to the inven-
tion can achieve the claimed effects also through the
spraying units 3a-3d only, operating in rotation.

[0024] Itis furthermore possible to provide for rotation
of only one single spraying unit, moving it between the
various sectors. Thus, for example, it is possible to cool
by individually activating the spraying units 3a, 3b, 3c,
3d, namely each one independently of the others.
[0025] Finally, a system (notillustrated) can be provid-
ed for controlling the duration times of the described op-
erating modes of the apparatus, in particular of said
spraying units, adjusted based on the required cooling
needs.

Claims

1. A process for cooling a fluid with an apparatus com-
prising spraying units (3) controlled by respective
supply valves (4) for supplying a heat-carrier fluid,
characterized in that said spraying units (3) are ac-
tivated in a mutually alternating way according to an
operation sequence with a rotation cycle between
them and in that said spraying units (3) are activated
with alternating operation between individual spray-
ing units and/or sets of two or more spraying units.

2. The process according to claim 1, characterized in
that said apparatus further comprises cooling air cir-
culation fans (1) and adiabatic panels (2), charac-
terized in that it provides for the activation of said
fans (1) and said panels (2) in combination with said
spraying units (3) with an alternating operation se-
quence or according to a rotation cycle between
them.

3. The process according to claim 2, characterized in
that said operation sequence of said spraying units
(3) according to a rotation cycle operates in such a
way that, divided the cooling apparatus into two sides
(9a, 9b) separated by a centre line (8), when only
one adiabatic panel (2) on one of said sides (9a) or
(9b) is operating, at least one spraying unit (3) is
simultaneously activated on the other side of the ap-
paratus, opposite to the side on which said adiabatic
panel (2) is located.
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A cooling apparatus for implementing the process
according to one or more of the preceding claims,
comprising fans (1), adiabatic panels (2), and spray-
ing units (3), controlled by respective valves (4), for
spraying water on the heat-exchange packs of said
apparatus, wherein said panels (2) are located dis-
tributed on the parts (9a, 9b) of said apparatus, char-
acterized in that it provides a control system for the
duration times of said operating modes according to
a rotation cycle of said spraying units, adjusted
based on the required cooling needs, wherein said
spraying units (3) are activated with alternating op-
eration between individual spraying units and/or sets
of two or more spraying units.

Patentanspriiche

1.

Verfahren zum Kiihlen eines Fluids mit einer Vor-
richtung, die Spriheinheiten (3) umfasst, die durch
jeweilige Zufuhrventile (4) zum Zuflihren eines War-
metragerfluids gesteuert werden, dadurch gekenn-
zeichnet, dass die Spriiheinheiten (3) auf eine ge-
genseitig abwechselnde Weise gemal einer Be-
triebsabfolge mit einem Rotationszyklus zwischen
ihnen aktiviert werden, und dadurch, dass die
Spriheinheiten (3) mit abwechselndem Betrieb zwi-
schen einzelnen Spriiheinheiten und/oder Satzen
aus zwei oder mehr Spriiheinheiten aktiviert werden.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Vorrichtung ferner Kihlluft-Um-
luftgeblase (1) und adiabatische Platten (2) umfasst,
dadurch gekennzeichnet, dass sie fiir die Aktivie-
rung der Geblase (1) und der Platten (2) in Kombi-
nation mit den Spriheinheiten (3) mit einer abwech-
selnden Betriebsabfolge oder gemaf einem Rotati-
onszyklus zwischen ihnen sorgt.

Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, dass die Betriebsabfolge der Sprihein-
heiten (3) geman einem Rotationszyklus derart ope-
riert, dass, wenn die Kihlvorrichtung in zwei durch
eine Mittellinie (8) getrennte Seiten (9a, 9b) geteilt
wird und nur eine adiabatische Platte (2) auf einer
der Seiten (9a) oder (9b) in Betrieb ist, mindestens
eine Spruheinheit (3) gleichzeitig auf der anderen
Seite der Vorrichtung gegentiber der Seite aktiviert
wird, aufder sich die adiabatische Platte (2) befindet.

Kuhlvorrichtung zum Implementieren des Verfah-
rens nach einem oder mehreren der vorhergehen-
den Anspriiche, umfassend Geblase (1), adiabati-
sche Platten (2) und Spriheinheiten (3), die durch
jeweilige Ventile (4) gesteuert werden, zum Spriihen
von Wasser auf die Warmetauscheraggregate der
Vorrichtung, wobei die Platten (2) verteilt auf den
Teilen (9a, 9b) der Vorrichtung angeordnet sind, da-
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durch gekennzeichnet, dass sie ein Steuersystem
fur die Zeitdauern der Betriebsmodi gemafR einem
Rotationszyklus der Spriiheinheiten bereitstellt, das
basierend auf dem erforderlichen Kiihlbedarf einge-
stellt ist, wobei die Spriiheinheiten (3) mit abwech-
selndem Betrieb zwischen einzelnen Spriheinhei-
ten und/oder Satzen von zwei oder mehr Spriihein-
heiten aktiviert werden.

Revendications

Procédé de refroidissement d’un fluide avec un ap-
pareil comprenant des unités de pulvérisation (3)
commandées par des vannes d’alimentation respec-
tives (4) pour alimenter un fluide caloporteur, carac-
térisé en ce que lesdites unités de pulvérisation (3)
sont activées de maniere alternée entre elles selon
une séquence de fonctionnement avec un cycle de
rotation entre elles et en ce que lesdites unités de
pulvérisation (3) sont activées avec un fonctionne-
ment alterné entre des unités de pulvérisation indi-
viduelles et/ou des ensembles de deux ou plusieurs
unités de pulvérisation.

Procédé selon larevendication 1, caractérisé en ce
que ledit appareil comprend en outre des ventila-
teurs de circulation d’air de refroidissement (1) et
des panneaux adiabatiques (2), caractérisé en ce
qu’il prévoit I'activation desdits ventilateurs (1) et
desdits panneaux (2) en combinaison avec lesdites
unités de pulvérisation (3) avec une séquence de
fonctionnement alternée ou selon un cycle de rota-
tion entre elles.

Procédé selon larevendication 2, caractérisé en ce
que ladite séquence de fonctionnement desdites
unités de pulvérisation (3) selon un cycle de rotation
fonctionne de telle maniére que, divisé I'appareil de
refroidissement en deux cétés (9a, 9b) séparés par
une ligne centrale (8), lorsqu’un seul panneau adia-
batique (2) d'un desdits cotés (9a) ou (9b) est en
fonctionnement, au moins une unité de pulvérisation
(3) est activée simultanément de I'autre c6té de I'ap-
pareil, opposé au cbté sur lequel ledit panneau adia-
batique (2) est situé.

Appareil de refroidissement pour la mise en ceuvre
du procédé selon une ou plusieurs des revendica-
tions précédentes, comprenant des ventilateurs (1),
des panneaux adiabatiques (2), et des unités de pul-
vérisation (3), commandées par des vannes respec-
tives (4), a des fins de pulvérisation d’eau sur les
packs d’échange de chaleur dudit appareil, dans le-
quel lesdits panneaux (2) sont situés en étant répar-
tis surles parties (9a, 9b) dudit appareil, caractérisé
en ce qu’il fournit un systtme de commande des
durées desdits modes de fonctionnement selon un
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cycle de rotation desdites unités de pulvérisation,
ajusté sur la base des besoins de refroidissement
requis, dans lequel lesdites unités de pulvérisation

(3) sontactivées avec un fonctionnement alterné en-

tre des unités de pulvérisation individuelles et/oudes 5
ensembles de deux ou plusieurs unités de pulvéri-
sation.
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