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Description

[0001] The presentinvention relates to a web flotation
dryer for the evaporative cooling of a running web.
[0002] Indrying a moving web of material, such as pa-
per, film or other sheet material, it is often desirable that
the web be contactlessly supported during the drying
operation in order to avoid damage to the web itself or
to any ink or coating on one or more of the web surfaces.
A conventional arrangement for contactlessly support-
ing and drying a moving web includes upper and lower
sets of air bars extending along a substantially horizon-
tal stretch of the web. Heated air issuing from the air
bars floatingly supports the web and expedites web dry-
ing. The air bar array is typically inside a dryer housing
which can be maintained at a slightly sub-atmospheric
pressure by an exhaust blower that draws off the vola-
tiles emanating from the web as a result of the drying of
the ink thereon, for example.

[0003] It is often necessary to cool and/or remoisten
the web after it has been dried. For example, U.S. Patent
No. 5,333,395 discloses a drying apparatus for traveling
webs which includes a cooling tunnel directly connected
with the dryer, a combustion chamber for combusting
solvent which becomes volatile during drying of the web,
heat exchangers, etc. U.S. Patent No. 5,038,495 dis-
closes a cooling device for cooling a web of material ex-
iting a dryer. The cooling device comprises a substan-
tially closed housing with an inlet and an outlet slit for
the web of material. The housing includes a feed aper-
ture at the outlet slit side for feeding outside air into the
housing, and a discharge aperture at the inlet slit side
for discharging air from the housing into the dryer. Air is
fed through the housing counterflow to the direction of
web travel. A series of nozzles bring the infed air into
contact with the web of material.

[0004] Once the traveling web exits a dryer, it is often
brought into partial wrapping engagement around a ro-
tating roller or "chill roll" so that the web can have sub-
stantial intimate contact with the cylindrical surface of
the roller for heat transfer purposes to rapidly cool the
web. A problem that has persisted in connection with
such processes is the tendency for a film of air to intrude
between the web and the cylindrical surface of the roller,
thereby inhibiting effective contact (and thus heat trans-
fer) between them. It is known that a relatively thin
"boundary layer" of air is picked up by the moving sur-
faces of the web and the roller and that some of this air
becomes trapped in the wedge-shaped space where the
web approaches the roller surface. Unless the web is
under a relatively high lengthwise tension, or is moving
lengthwise at a relatively low speed, the trapped air en-
ters between the roller and the portion of the web that
curves around it, forming a film between the roll and the
curved web portion. It will be evident that where a web
is to be heated or cooled by a roller around which it is
partially wrapped, an insulating film of air between the
web and the roller will materially reduce the efficiency
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of the heat transfer. In addition, where the prior drying
operation is drying ink or some other coating that has
been applied on the web, the air film that is carried with
the moving web may result in solvent condensing on the
chill roll surface. The result can be condensate marking,
streaking, spotting and/or smudging of the printed web.
At higher press speeds (dependent upon web tension
and chill roll diameter), the accumulation (thickness) of
the condensate film increases and may transfer to the
printed web, thereby affecting quality and salability of
the finished product. The accumulation and thickness of
the condensate is associated with the air gap developed
between the web and the chill roll surface, and results
in the phenomenon of "web lift-off," a clearance gap be-
tween the web proper and the surface of the roll.
[0005] After being heated by the dryer and cooled by
suitable means such as a chill roll stand, the web has
generally lost a significant amount of its moisture. Ex-
cessive moisture loss can cause deleterious curling or
waviness of the web.

[0006] In heatset web offset printing, a printed web is
typically heated in an air flotation dryer to about 250°F
or higher to remove mineral oil solvents from the printing
ink. Approximately 90% of the mineral oil solvents are
removed in the dryer and carried away in the dryer ven-
tilation exhaust air. It is impractical to remove all of the
mineral oil solvents in the drying process, since this
would be detrimental to the quality of the printed prod-
uct. The approximately 10% residual solvents remaining
in the ink and paper are essentially non-volatile at room
temperature. These residual solvents become particu-
larly problematic as the web exits the dryer and initially
cools; the residual ink solvents exhibit sufficient volatility
to give off solvent vapors, which condense in the sur-
rounding ambient air causing visible smoke. The con-
densed solvents often deposit on subsequent web
processing equipment such as the chill rolls and folding
equipment, causing problems of image marking and re-
softening of the dried ink on the web.

[0007] Various devices such as smoke tunnels and
smoke hoods have been used to either contain or direct
the solvent vapors during the cooling process to mini-
mize these problems. However, such equipment often
becomes contaminated with condensed solvent, which
may drip on the web, causing severe quality and pro-
ductivity problems. Cooling zones, which direct temper-
ed air to the web via flotation nozzles in order to promote
cooling without solvent vapor condensation, also have
been applied but with limited success in totally eliminat-
ing vapor smoke. Such zones cannot cool very rapidly
and consequently must be very large and expensive in
order to be effective.

[0008] Cooling by spraying fine water droplets onto
the web have found good success in controlling vapor
smoke. However, difficulties arose in promoting a ma-
jority of the water droplets to contact the web where they
evaporate and remove heat from the web effectively. Lo-
cal air currents and air film (boundary layer) near the
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web surface prevent fine droplets from reaching the web
surface and reduce the effectiveness of cooling. Fur-
thermore, water spray directed near or beyond the edg-
es of the web does not evaporate by contact with the
web, but rather may deposit on other surfaces within the
enclosure containing the spray devices and subse-
quently evaporate. Such deposition cools such surfaces
and promotes solvent vapors to condense thereon,
causing solvent drips as mentioned above.

[0009] US 3,823,488 discloses aweb dryer having flo-
tation nozzles which sprays the web. However, no
means are disclosed to contain the water vapour and
mist in the web boundary layer.

[0010] Printed or coated webs are processed in a va-
riety of widths according to the requirements of the pro-
duction order. A spray cooling apparatus such as that of
the present invention must have the ability to process
the maximum design web width of the printing press as
well as small widths, such as webs with widths only 25%
of the maximum width. Furthermore, the webs with nar-
rower widths may run at various positions within the
maximum width of the press line. Conventional methods
of handling the different web widths attempted to inac-
tivate those nozzles positioned outside of the active web
width. This required a number of automatic systems to
set the water flow valves properly. It therefore would be
desirable to effectively and efficiently lower the bulk tem-
perature of the web in order to decrease the heat load
of the cooling or chill rolls, or even eliminate the chill
rolls or other cooling means such as an air-based cool-
ing zone. Lowered web bulk temperature decreases the
evaporation rate of the solvent mixture coating the web,
thereby reducing the visible vapors evolving from the
web. Condensation that normally occurs at the dryer exit
and on the cooling rolls is controlled to a minimum, and
the product quality of the web is improved in view of the
absence of excessive moisture loss from the web.
[0011] Italso would be desirable to maximize the con-
tact of water with the web for cooling, and to avoid con-
tact of water droplets on internal surfaces of the device
and its enclosure.

[0012] It would be further desirable to provide an ap-
paratus and method for the evaporative cooling of a web
that accommodated webs having a variety of widths
without costly and complicated equipment.

[0013] The problems of the prior art have been over-
come by the present invention, which provides appara-
tus and a method for the evaporative cooling of a web
within a dryer in a compact manner. Excess fluid over-
spray is controlled, thereby avoiding problems with fluid
depositing on internal surfaces of the dryer, which can
cause mineral build-up and can result in web breaks or
quality defects if fluid drips onto the web. More specifi-
cally, a water delivery system is used which directs a
water mist to the web by appropriate design and place-
ment of the spray nozzles. The quantity of water deliv-
ered to the web is regulated, and is preferably based
upon web temperature. Excess mist is controlled by di-
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recting hot air to effectively vaporize the excess mist be-
fore it is able to contact the internal surfaces of the dryer
enclosure and its internal components.

[0014] The invention is defined in claim 1.

[0015] The present invention will be described, by
may at example only, with reference to the accompany-
ing drawings, in which:-

Figure 1 is a schematic view of one embodiment of
the apparatus in accordance with the presentinven-
tion;

Figure 2 is a perspective view of a water spray man-
ifold in accordance with the present invention; and
Figure 3 is a cut-away schematic view of a water
spray web cooling device in accordance with the
present invention.

[0016] The preferred location of the spray cooling ap-
paratus of the present invention is in the web exit zone
of a flotation dryer, or immediately following the location
where the web exits the dryer. A spray manifold arrange-
ment is thus placed in a dryer housing or within a hous-
ing extension added to the dryer, and is compact in
length, preferably less than 0.76 m (30 inches) in the
direction of web travel. Although other fluids can be
sprayed, water is the preferred fluid and will be used
hereinafter as the illustrative example.

[0017] Turning now to Figure 1, there is shown an en-
closure 10, such as a web flotation dryer enclosure, the
outer walls of which are preferably insulated. A plurality
of upper and lower web flotation bars 11 are in fluid com-
munication with suitable ducting (not shown) and supply
heated air to both float and dry the running web 5. Some
or all of the flotation bars can be based on the Coanda
principle for efficient heat transfer, such as the
HI-FLOAT® air bar commercially available from MEG-
TEC Systems. Located downstream of the air flotation
bars 11, in the direction of web travel (right to left in the
embodiment shown), is positioned the water spray noz-
zle and tray assembly 15 of the presentinvention. A con-
ventional air foil nozzle 13" and possibly also an air knife
nozzle 13" is positioned at or near the web exit slot 14
as shown.

[0018] Figure 2 shows a preferred embodiment of the
spray manifold 15. A catch pan 20 is mounted to the
flotation nozzle support frame (not shown) with spaced
mounting tabs 16, 16'. The catch pan 20 is positioned
below the nozzles 18 (relative to the web), and catches
excess water droplets that do not impinge upon the web
and are not otherwise evaporated. The spray manifold
15 is preferably rotatably mounted such as with linkage
assemblies 17, 17" in a quick-removal mounting fixture
attached to the catch pan 20. An actuator can be used
to rotate the manifold assembly so that the nozzles 18
are directed away from the web 5. Affixed to the manifold
15 are a plurality of spray nozzles 18, which are prefer-
ably threaded into the manifold pipe. Preferably the noz-
zles 18 are self-atomizing, are evenly spaced for uni-
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formity, and are positioned close to the web such that
the momentum of discharge is sufficiently great enough
to overcome the local air currents and air boundary layer
near the surface of the moving web. Suitable self-atom-
izing high pressure spray nozzles are commercially
available from Lechler. Suitable spacing of the nozzles
18 is from about 2.5 to about 10.2 cm (about 1 to about
4 inches) between nozzle discharge orifices. Other noz-
zle spacings may be selected by those skilled in the art
to achieve uniform application of the desired amount of
water evenly across the width of the web 5. Operable
distances of the spray nozzles 18 from the web 5 are
from about 2.5 to about 10.2 cm (about 1 to about 4 inch-
es).

[0019] Preferably the spray discharge is a flat pattern
or is conical, with a spray pattern included angle of 45
to 90 degrees being preferred. Other spray patterns may
be chosen, provided that uniform application of the de-
sired amount of water is achieved. Normal pressures re-
quired for proper discharge of the spray are from 3.5 to
55 bar (50 to 800 psig), which driving force can be pro-
vided by commercially available positive displacement
pumps.

[0020] In a preferred embodiment of the present in-
vention, the quantity of water delivered from the spray
nozzles 18 to the web 5 is carefully regulated. Regula-
tion can be accomplished using a variable speed drive
in electrical communication with the driving force for the
water spray, which is preferably a positive displacement
pump. Web exit temperature is measured, preferably in
a non-contact manner such as with an infrared pyrom-
eter commercially available from Raytek, and a closed
loop control of the water supply pressure is used to con-
trol the variable speed drive, which in turn regulates the
pump. For example, it is often desirable to cool the web
5 to a temperature within a range of 99 to 110°C (210
to 230°F). Water delivery to the nozzles 18 is typically
controllable within a range of about 2.27 to about 13.6
grammes (0.005 to about 0.03 pounds) of water per 454
g (pound) of paper (web) to be cooled, depending upon
paper basis weight and temperature conditions. Based
upon the measured temperature of the web exiting the
dryer, the closed loop control can send a signal to the
variable speed drive to supply more or less water to the
nozzles 18.

[0021] The present invention also provides a means
to handle excess water spray that is not deposited di-
rectly onto the web 5. Fine spray or mist that remains
airborne or is sprayed beyond the edges of the web
width is evaporated with a directed flow of hot air from
dedicated evaporator nozzles positioned opposite the
water spray manifold 15. This enables the processing
of webs of any width or position within the maximum limit
of the press line without the need for operator interven-
tion or special web width sensors and controls.

[0022] Turning now to Figure 3, one or more evapo-
rator nozzles 25, preferably two or three nozzles 25, are
positioned from about 10.2 to 30.5 cm (4 to about 12
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inches) from the discharge of the water spray nozzles
18. The evaporator nozzles 25 are in communication,
via suitable ducting (not shown) with a source of hot air,
and project a uniform flow of hot air towards the water
spray manifold 15. The nozzles may be designed to re-
movably fit the existing positions of a standard air bar
dryer nozzle, thereby providing simple connection to the
existing ducting and source of hot air. Preferably the hot
air has a temperature in the range of about 104.4 to
121°C (220 to 250°F). The source of the hot air is not
particularly limited, and may be from a separate indus-
trial duty air heater selected by one skilled in the art, or
preferably may be taken from an existing hot air plenum
in the web dryer 10. The evaporator nozzles 25 prefer-
ably include a distribution plate 26 on the discharge face
to diffuse the airflow evenly over the entire area of dis-
charge to obtain a discharge air velocity in the range of
about 91 to about 305 m (300 to about 1000 feet) per
minute. Additional flow distributors inside the evaporator
nozzle housings may be designed by those skilled in the
art in order to obtain the necessary discharge airflow
uniformity. The discharge diffuser plate 26 is a perforat-
ed plate, having an open area of from about 10 to about
20%, and is preferably removable from the evaporator
nozzle 25 for ease of cleaning of potential contaminants
such as mineral deposits from water, condensed sol-
vents or paper chards from the web 5.

[0023] Figure 3 also illustrates a compressed air sup-
ply with suitable valving feeding the nozzles 18, and a
water supply with filter, pump and suitable valving feed-
ing the nozzles 18. Preferably flexible hosing 48 is used
to connect the air and water supply for ease of removal.
[0024] In a preferred embodiment, two evaporator
nozzles 25, each having an inclined discharge face rel-
ative to the longitudinal centerline of the web 5, are po-
sitioned to form a symmetric concave surface which di-
rects the hot air toward the spray manifold 15 and con-
tains the excess water mist for a sufficient time to com-
pletely evaporate the water prior to it depositing on any
surface (other than the web).

[0025] The spray manifold 15 may be directed upward
or downward in the case of horizontal web runs, or may
be directed horizontally in the case of a vertical run, or
may be directed at virtually any angle necessary to pro-
vide directed water spray at approximately 90° to the
web 5. Water spray may be applied to one or both sides
ofthe web 5, depending upon the amount of cooling nec-
essary. In the case of spray applied from above the web
5, the preferred nozzles 18 are of the self-sealing type,
which stop flow when supply pressure is below a prede-
termined level, such as 2.1 bar (30 psig), in order to
avoid water drippage from the nozzles 18 to the web
below.

[0026] Anotherimportant aspect of the present inven-
tion is proper web flotation support and stabilization. In
a web span such as that containing the spray manifold
and evaporator nozzles of the present invention, it is of-
ten necessary to float the web or at least to assist the
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existing web flotation nozzle system in the dryer. In ad-
dition, it is important to contain the laminar air boundary
layer that tends to follow the web out of the dryer enclo-
sure in order to reduce fugitive emissions of solvent va-
por or steam. Following the web direction, after the web
passes the spray nozzles 18, at least one flotation sup-
port nozzle is preferred to be located at the exit of the
dryer immediately inside the dryer enclosure, or in the
case of an add-on dryer enclosure extension, just inside
the exit of the enclosure extension. Preferably the flota-
tion support nozzle is an airfoil type nozzle 13' providing
single-side support of the web 5 (Figure 1), positioned
on the same side of the web as the spray manifold 15
and in the range of about 12.7 to about 38 cm (5 to about
15 inches) away from the manifold 15. The air jet from
the airfoil nozzle 13' is directed inward to the enclosure,
away from the web exit slot 14, against the direction of
web travel. This air jet assists in capturing the boundary
layer of air traveling with the web and directs it back into
the enclosure. An additional seal air nozzle 13, such as
an air knife nozzle, is preferably located directly oppo-
site the airfoil nozzle 13' and also immediately inside the
enclosure, to capture and redirect the web boundary lay-
er on the side of the web opposite the spray manifold 15.
[0027] In another embodiment of the present inven-
tion, an air sweep plate 60 is used to minimize or prevent
the area above the water spray nozzles 18 from becom-
ing wet. This arrangement is shown in Figure 4. The air
sweep plate 60 is in communication with the top air sup-
ply header 61 as illustrated in Figure 5. The air sweep
plate redirects the air issuing from the top supply header
in a direction substantially parallel to the running web.
The airflow from the air sweep plate is sufficient to min-
imize or prevent this area from becoming wet from the
spray nozzles.

[0028] As shown in Figure 6, the air sweep plate 60
includes a plurality (three shown) of slots 62, preferably
about 0.16 cm in width and 36 cm long (about 1/16" in
width and 14" long), suitably angled to redirect the air
appropriately. The airflow is depicted by arrows 63 in
Figure 6A.

[0029] Figure 4 also illustrates one preferred air bar
and hole bar arrangement in a dryer. Positions 67, 69
and 72 in communication with the upper air supply head-
er 61 are each occupied by a hole bar HB. Position 68
in communication with the upper air supply header is
occupied by a HI-FLOAT air bar HF commercially avail-
able from Megtec Systems, Inc. Position 73 is covered
by a blank off plate BO to prevent air from issuing from
the air supply in this area. Position 74 in communication
with the upper air supply 61 is occupied by a Thermo
Foil air bar TF commercially available from Megtec Sys-
tems, Inc.

[0030] In communication with the lower air supply
header 62, position 141 is occupied by a HI-FLOAT air
bar HF an opposes the hole bar HB at position 67. Po-
sition 142 is occupied by a hole bar HB and opposes the
HI-FLOAT bar HF at position 68. Positions 143 and 146
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are each occupied by a Thermo Foil air bar TF and op-
pose the respective hole bars HB at positions 69 and
72. Position 147 is occupied by a blank off plate BO. A
dampered air knife DAK is used at position 148.
[0031] In order to improve web handling, a modifica-
tion of this arrangement can be carried out by dampering
the HI-FLOAT air bar HF at position 68, and by replacing
the hole bar at position 142 with a blank off plate. Figure
4 also shows a catch pan 70 below nozzles 18 to collect
excess water.

[0032] During spray operation, the water supplied for
web cooling is also sufficient to cool the manifold 15 and
prevent boiling and evaporation within the manifold 15
and nozzles 18. However, printing process conditions
require the apparatus to withstand hot air temperatures
of 250° or higher without the concurrent operation of the
water spray function for certain periods of normal oper-
ation. Accordingly, a means of purging the manifold 15
of water during such periods is provided in order to avoid
the boiling of water within the manifold 15. This function
is necessary to minimize buildup of mineral deposits
within the manifold system, which may lead to nozzle
plugging and poor atomization of the water, and it re-
duces the hazard of hot water and steam issuing unex-
pectedly from the spray manifold 15.

[0033] In one embodiment of the present invention,
appropriate valving is provided to switch communication
of the manifold 15 from a source of water supply to a
source of compressed air, for example. Suitable controls
are utilized so that the switching occurs when cooling of
the web is not called for. Water spray impinging on the
web 5 during purging is avoided by rotating the manifold
assembly 15 to direct the purge water away from the
web and into a catch pan or other receptacle. An alter-
native method of interrupting the impingement of water
spray onto the web during purging is to rotate a shield
of metal or other suitable material into position in be-
tween the spray nozzle(s) 18 and the web. Figure 2
shows a manifold water supply connection 30 which,
through suitable hosing, provides fluid communication
between a water supply source and the manifold 15. The
manifold 15 also has a water purge connection 31,
which also connects through suitable hosing and allows
for the purging feature discussed above.

[0034] The manifold 15 also can be purged by again
switching from the water supply to a compressed gas
supply, while concurrently opening a purge outlet in the
water spray manifold 15 in order to empty the contents
of the manifold 15 into a drainline or other suitable re-
ceptacle. Water from the drainline and catch pan 20 may
be directed within the dryer enclosure to an evaporator
pan 37 located in the hot dryer environment, thereby
eliminating the need for drain disposal of purge or ex-
cess water.

[0035] Supply water for the manifold 15 preferably
should be free of minerals and salts in order to prevent
buildup of scale or rust. Mineral-free water may be pro-
duced from processes or from potable water by com-
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mercially available systems such as reverse osmosis.
Although less preferable, soft water may be used, such
as that produced by commercial water softeners using
an ion exchange process. In the latter case, cleaning
and maintenance of the spray manifold and evaporator
bars must be undertaken periodically, as the amount of
minerals in the supply water is increased. The present
invention provides a means for quick removal for clean-
ing or replacement of the spray manifold and the evap-
orator nozzle diffuser plate, each of which is designed
to be interchangeable with spare elements of the same
type. Dirty elements may be rotated out with new or pre-
viously cleaned elements in order to minimize downtime
for maintenance.

[0036] Another feature important to keeping the noz-
zles free of buildup from water minerals or other con-
taminants is an operational sequence to carry out a high
pressure cleaning cycle. In the preferred embodiment,
when cooling spray is to be activated, the water pres-
sure to the nozzles is increased to a high pressure in
the range of 55 to 69 bars (800 to 1000 psig) while di-
recting the spray away from the web by the rotatable
means, or by blocking the spray by the use of a shield
as discussed above. High pressure is maintained for a
controlled period of time, preferably in the range of 5 to
30 seconds, after which normal control pressure is ap-
plied. The spray nozzles are then rotated into position
(or the shield rotated out of position) to impinge water
spray on the web. The high pressure cleaning cycle also
may be activated when the web cooling operation is
stopped and prior to the air purge cycle. The high pres-
sure cleaning cycle also may be activated manually by
an operator.

Claims

1. A web flotation dryer for the evaporative cooling of
a running web, comprising:

a housing (10) having a web inlet and a web
outlet (14);

a spray manifold (15) comprising at least one
spray nozzle (18) in fluid communication with a
fluid supply for spraying fluid onto a surface of
said running web in said housing;

at least one evaporator nozzle (25) opposing
said at least one spray nozzle (18) for supplying
hot gas towards said spray manifold to evapo-
rate excess fluid sprayed from said at least one
spray nozzle (18); and

at least one flotation support nozzle (13') posi-
tioned at said web outlet (14) for directing air
inward in said housing (10) and away from said
web outlet (14).

2. The web flotation dryer of claim 1, further compris-
ing a plurality of air bars (11) for floatingly supporting
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10.

1.

12.

13.

14.

and drying said running web.

The web flotation dryer of any one of the preceding
claims, further comprising a receptacle (20) below
said manifold (15) for collecting excess fluid.

The web flotation dryer of any one of the preceding
claims, wherein said running web is positioned be-
tween said at least one evaporator nozzle (25) and
said at least one spray nozzle (18).

The web flotation dryer of any one of the preceding
claims, further comprising temperature measuring
means for measuring the temperature of said web,
and means responsive to said temperature meas-
uring means for controlling the amount of spray
emitted by said at least one spray nozzle (18).

The web flotation dryer of any one of the preceding
claims, wherein there are a plurality of spray noz-
zles (18).

The web flotation dryer of any one of the preceding
claims, wherein there are a plurality of evaporator
nozzles (25).

The web flotation dryer of any one of the preceding
claims, wherein said running web has a longitudinal
centerline, there are at least two evaporator nozzles
(25), and wherein said at least two evaporator noz-
zles (25) are inclined with respect to said longitudi-
nal centerline.

The web flotation dryer of any one of the preceding
claims, wherein said fluid comprises water.

The web flotation dryer of any one of the preceding
claims, wherein said manifold (15) is rotatable with
respect to said web.

The web flotation dryer of any one of the preceding
claims, further comprising an air sweep plate (60)
positioned opposite said at least one spray nozzle
(18), said air sweep plate (60) having air issuing
therefrom for directing said sprayed fluid in a direc-
tion away from said air sweep plate (60).

The web flotation dryer of any one of claims 3 to 11,
wherein said at least one spray nozzle (18) is rotat-
able.

The web flotation dryer of claim 11, wherein said air
sweep plate (60) is in fluid communication with said
supply of heated air.

The web flotation dryer of any one of claims 1 to 13,
further comprising an air seal nozzle (13) opposite
said flotation support nozzle (15).
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15. The web flotation dryer of claim 14, wherein said air

seal nozzle (13) is an air knife.

Patentanspriiche

Bahn-Flotationstrockner fur das Verdampfungs-
kuhlen einer laufenden Bahn, mit:

einem Gehause (10), das einen Bahn-Einlass
und einen Bahn-Auslass (14) aufweist;

einem Spruh-Verteiler (15) mit zumindest einer
Spruh-Duse (18) in Fluid-Kommunikation mit
einer FluidQuelle, um Fluid auf eine Oberflache
der laufenden Bahn in dem Gehause zu spru-
hen;

zumindest einer Verdampfer-Duse (25), die der
zumindest einen Spruh-Duse (18) gegenuber-
liegt, um heiBes Gas in Richtung auf den
Spruh-Verteiler zuzufuhren, um uberschussi-
ges Fluid zu verdampfen, das aus der zumin-
dest einen Spruh-Duse (18) gespriiht wurde;
und

zumindest eine Flotationshalte-Duse (13'), die
an dem Bahn-Auslass (14) angeordnet ist, um
Luft in das innere der Gehauses (10) und weg
von dem Bahn-Auslass (14) zu richten.

Bahn-Flotationstrockner nach Anspruch 1, auer-
dem mit einer Vielzahl von Luftbalken (11) zum
schwebenden Halten und Trocknen der laufenden
Bahn.

Bahn-Flotationstrockner nach einem der vorherge-
henden Anspruche, auRerdem mit einem Behaltnis
(20) unter dem Verteiler (15) zum Sammeln von
uberschussigem Fluid.

Bahn-Flotationstrockner nach einem der vorherge-
henden Anspruche, bei dem die laufende Bahn zwi-
schen der zumindest einen Verdampfer-Duse (25)
und der zumindest einen Spruh-Duse (18) angeord-
net ist.

Bahn-Flotationstrockner nach einem der vorherge-
henden Anspruche, aullerdem mit Temperaturmes-
seinrichtungen zum Messen der Temperatur der
Bahn und Einrichtungen, die auf die Temperatur-
messeinrichtungen ansprechen, um die Menge an
Spray zu steuern, das durch die zumindest eine
Spruh-Duse (18) ausgestof3en wird.

Bahn-Flotationstrockner nach einem der vorherge-
henden Anspruche, bei dem eine Vielzahl von
Spruh-Dusen (18) vorgesehen ist.

Bahn-Flotationstrockner nach einem der vorherge-
henden Anspruche, bei dem eine Vielzahl von Ver-
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1.

12.

13.

14.

15.

dampfer-Dusen (25) vorgesehen ist.

Bahn-Flotationstrockner nach einem der vorherge-
henden Anspruche, bei dem die laufende Bahn eine
langsgerichtete Mittellinie hat, wobei zumindest
zwei Verdampfer-Dusen (25) vorgesehen sind und
wobei die zumindest zwei Verdampfer-Dusen (25)
beziglich der langsgerichteten Mittellinie schrag
angeordnet sind.

Bahn-Flotationstrockner nach einem der vorherge-
henden Anspruche, bei dem das Fluid Wasser ent-
halt.

Bahn-Flotationstrockner nach einem der vorherge-
henden Anspruche, bei dem der Verteiler (15) be-
ziglich der Bahn drehbar ist.

Bahn-Flotationstrockner nach einem der vorherge-
henden Anspruche, auf’erdem mit einer Luftblas-
platte (60) die gegenuberliegend zu der zumindest
einen Spruh-Duse (18) angeordnet ist, wobei aus
der Luftblasplatte (60) Luft austritt, um das ausge-
spruhte Fluid in eine Richtung weg von der Luftblas-
platte (60) zu lenken.

Bahn-Flotationstrockner nach einem der Anspru-
che 3 bis 11, bei dem die zumindest eine Spruh-
Duse (18) drehbar ist.

Bahn-Flotationstrockner nach Anspruch 11, bei
dem die Luftblasplatte (60) in Fluid-Kommunikation
mit der Quelle erhitzter Luft steht.

Bahn-Flotationstrockner nach einem der Anspru-
che 1 bis 13, auRerdem mit einer Luftvorhang-Diise
(13), die gegenuber der Flotationshalte-Duse (15)
angeordnet ist.

Bahn-Flotationstrockner nach Anspruch 14, wobei
die Luftvorhang-Duse (13) ein Luftmesser ist.

Revendications

1.

Sécheur de bande en flottation pour le refroidisse-
ment par évaporation d'une bande mobile, compre-
nant:

un boitier (10) comportant une entrée de bande
et une sortie de bande (14);

un collecteur de pulvérisation (15) comprenant
au moins une buse de pulvérisation (18) en
communication fluidique avec une alimentation
en fluide pour pulvériser du fluide sur une sur-
face de ladite bande mobile dans ledit boftier;
au moins une buse d'évaporateur (25) opposée
a au moins une buse de pulvérisation précitée
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(18) pour amener du gaz chaud vers ledit col-
lecteur de pulvérisation pour faire évaporer le
fluide excédentaire pulvérisé par au moins une
buse de pulvérisation précitée (18); et

au moins une buse de support de flottation (13')
positionnée a ladite sortie de bande (14) pour
diriger I'air vers l'intérieur dans ledit boitier (10)
et au loin de ladite sortie de bande (14).

Sécheur de bande en flottation selon la revendica-
tion 1, comprenant en outre plusieurs barres a air
(11) pour supporter d'une maniére flottante et pour
sécher ladite bande mobile.

Sécheur de bande en flottation selon I'une des re-
vendications précédentes, comprenant en outre un
récipient (20) en dessous dudit collecteur (15) pour
recueillir le fluide excédentaire.

Sécheur de bande en flottation selon I'une des re-
vendications précédentes, ou ladite bande mobile
est positionnée entre au moins une buse d'évapo-
rateur précitée (25) et au moins une buse de pulvé-
risation précitée (18).

Sécheur de bande en flottation selon I'une des re-
vendications précédentes, comprenant en outre un
moyen de mesure de température pour mesurer la
température de ladite bande, et des moyens réagis-
sant audit moyen de mesure de température pour
régler la quantité de pulvérisation émise par au
moins une buse de pulvérisation précitée (18).

Sécheur de bande en flottation selon I'une des re-
vendications précédentes, dans lequel sont pré-
vues plusieurs buses de pulvérisation (18).

Sécheur de bande en flottation selon 'une des re-
vendications précédentes, dans lequel sont pré-
vues plusieurs buses d'évaporateur (25).

Sécheur de bande en flottation selon I'une des re-
vendications précédentes, ou ladite bande mobile
présente une ligne centrale longitudinale, ou il y a
au moins deux buses d'évaporateur (25), et ou au
moins deux buses d'évaporateur précitées (25)
sontinclinées par rapport a ladite ligne centrale lon-
gitudinale.

Sécheur de bande en flottation selon I'une des re-
vendications précédentes, ou ledit fluide comprend
de l'eau.

Sécheur de bande en flottation selon I'une des re-
vendications précédentes, ou ledit collecteur (15)

peut tourner par rapport a ladite bande.

Sécheur de bande en flottation selon I'une des re-
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13.

14.

15.

14

vendications précédentes, comprenant en outre
une plaque de balayage d'air (60) positionnée en
face d'au moins une buse de pulvérisation précitée
(18), de l'air sortant de ladite plaque de balayage
d'air (60) afin de diriger ledit fluide pulvérisé dans
une direction au loin de ladite plaque de balayage
d'air (60).

Sécheur de bande en flottation selon I'une des re-
vendications 3 a 11, ou au moins une buse de pul-
vérisation précitée (18) est apte a tourner.

Sécheur de bande en flottation selon la revendica-
tion 11, ou ladite plaque de balayage d'air (60) est
en communication fluidique avec ladite amenée
d'air chauffé.

Sécheur de bande en flottation selon I'une des re-
vendications 1 a 1.3, comprenant en outre une buse
a fermeture a air (13) opposée a ladite buse de sup-
port de flottation (15).

Sécheur de bande en flottation selon la revendica-
tion 14, ou ladite buse a fermeture a air (13) estune
lame d'air.
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