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(54) Drying device and method for painted bodies, and device for circulating drying air in such

device and method

(57)  The invention relates to a method for drying a
painted body by circulating aimed air flows in an enclo-
sure (10) from blowing means (2) outside said enclosure
(10); through filter means (5) forming a ceiling surface
(40) of said enclosure (10).

The invention also relates to a drying booth (10), respec-
tively an air circulation device for a drying booth, com-
prising blowing means (2) outside the drying enclosure
(10), connected to individually aimed air nozzles (6) with
portions of top ceiling filter means (5) interposed between
said blowing means (2) and said nozzles (6).

2 =
=
I ! |
T .
i R L L 0 O OO L N N SIS
T MESECE I
=\
I ‘\\\ 1
| b
| / \\h
| / / = P e e Beat
3 |--——_\\ / 7 | ~ 3
\ ~ / | N
My
| | . g \
| ERT \
| \ \
| —

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 967 804 A1 2

Description

[0001] The invention relates to area of paint cabins
(spray booths) for painting objects of various types, more
in particular for cars, trucks, trailers, etc.

[0002] Such spray booths or painting cabins involve
the following essential features :

- to provide a dust free environment for a high quality
painting job

- to extract and filter the paint mist and create an ac-
ceptable working environment for the painter

- oftendesigned as 'stand alone’ spray booths, distinct
from a so called whole painting line

[0003] Most of such spray booths are combined
"spray-bake" installations, also called "spray-dry"
booths. This means that after a spraying phase, the booth
can be switched to drying mode.

The spray mode is the mode during which the operator
(painter) or robotized system is spraying the paint on /
towards the object. Inlet air temperature and booth tem-
perature are set to approximately 20 °C. "Overspray" and
paint mist are extracted through extraction filters and the
airis ejected outside the building housing the installation.
[0004] During the subsequent drying mode there is no
painting activity, so that airflow can be partly recycled
(although this is not a requirement) and temperature is
set to approximately 40°C -180°C.

The "flash off" (evaporation of remaining solvents in the
paint), involved in this drying operation, and the actual
dryingitself are significant time and energy (heating) con-
suming operations.

[0005] Furthermore new paints tend to involve less
voc's (volatile organic components) and are partly water
based due to environmental regulations.

These new paints thus require more time to dry and the
flash-off drying efficiency is more related to the air move-
ment, rather than to the temperature.

[0006] Various systems have been proposed to speed
up flash-off and drying.

Some can be incorporated in the construction of a new
spray booth.

Some are suitable for "retrofit" installation in existing
booths.

The operation of all these systems involves comparable
principles :

- during spraying the speed up system for flash-off
and drying is switched off; filtered, dust free air is
provided to the booth from an air chamber (the so
called "plenum") above a set of ceiling filters; the
ceiling filters mostly deliver filtered air satisfying the
so called EU5 quality standard (i.e. dust particles
larger than 10 um are removed / filtered off).

- inoperation (speed up system for flash-off and drying
switched on)
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+ the air is either drawn from the so called ple-
num and pre-filtered; additional blower fans
push the air into the booth (in the sidewalls of
the booth or next to top lights on the ceiling of
the booth or in the corners of the booth); or

+ the air is drawn from inside the booth under
the ceiling filters; in this case the air is filtered in
the same way as in the spraying phase (i.e.
through the ceiling filters).

In both instances the purpose is to provide
aimed air flows in the enclosure of the booth, by
means of air jets / directional nozzles, so that
said aimed, high speed, air flows, will move and
renew the air layers around the painted object.

[0007] It is indeed the air layers around the painted
object which absorb the humidity of the wet paint. By
renewing these air layers faster (by means of jet-systems
as referred to above) a faster flash-off and drying is
achieved.

The known jet-systems thus

either take the air from the plenum (not satisfying
EU5 standard because the air is taken prior to the
EUS ceiling filters),

or draw the air from inside the booth (after the ceiling
filter) but necessarily involve a (polluting) passage
through blowing means (which, inherently, involve a
risk ofintroducing dust particles, such as oil droplets)
into the air).

[0008] Typical examples of such known jet-systems
have been disclosed in EP 0690279 and in EP 0960 312
[0009] It is the objective of the present invention to
overcome the drawbacks of the known systems to speed
up flash-off and drying, using aimed air flows provided a
paint booth by means of directional nozzles, and to pro-
vide an improved system of this type having superior per-
formance.

[0010] The invention there for provides a method for
drying a painted body, involving circulating aimed air
flows in an enclosure, by means of directional nozzles in
the upper part of said enclosure, and removing air from
the bottom of said enclosure, wherein air flow to said
directional nozzles in said enclosure is provided by blow-
ing means outside said enclosure, through filter means
forming atleast part of a ceiling surface of said enclosure.
[0011] The expression "aimed air flows" as used in this
text refers to air flows (preferably having a velocity of 1
- 5 m/sec on the surface of the objects which are being
dried, and most preferably a velocity of 1,5 - 2,5 m/sec)
individually directed in selected (fixed or, preferably, ca-
pable to be individually oriented) directions, by means of
directional nozzles/ air jets (which are preferably capable
to be individually oriented).

[0012] In a preferred embodiment of the invention air
is removed from the enclosure through air evacuation
means forming at least part of the floor of said enclosure.



3 EP 1 967 804 A1 4

[0013] The invention also specifically provides a new
type of drying device for painted bodies, comprising an
enclosure with a top ceiling at least partially formed of
filter means for incoming air and with a bottom floor at
least partially formed of air evacuation means, further
comprising aimed air nozzles within said enclosure,
which new said drying device more specifically compris-
es blowing means provided outside said enclosure, con-
nected to said individually aimed air nozzles whereas
portions of said top ceiling filter means are interposed
between said blowing means and said nozzles.

The aimed air nozzles of the drying device according to
the invention must be understood as individually aimed
air nozzles, each directed in a selected direction (fixed
or, preferably, capable to be individually oriented).
[0014] The drying device according to the invention is
most preferably designed as an essentially hermetic en-
closure, operating under a pressure (slightly) increased
over atmospheric pressure (in order to help avoiding any
ingress of dust).

[0015] The invention furthermore specifically provides
a new type of device for circulating aimed air flow in a
drying booth for painted bodies, with a top ceiling at least
partially formed of filter means for incoming air, compris-
ing directional air nozzles positioned within said drying
booth and blowing means feeding said directional air noz-
Zles, whereas said blowing means are specifically pro-
vided outside said drying booth and connected to said
directional air nozzles within said drying booth, and
whereas portions of said top ceiling filter means are in-
terposed between said blowing means and said nozzles.
The directional air nozzles of the circulation device ac-
cording to the invention must be understood as individ-
ually directed air nozzles, each directed in a selected
direction (fixed or, preferably, capable to be individually
oriented).

[0016] The circulation device according to the inven-
tion can be incorporated in the design of newly build
(painting and) drying device, but may very suitably also
be provided as a retrofit installation for existing (painting
and) drying devices.

[0017] Further features and details of the invention will
become apparent from the description of a preferred em-
bodiment of a drying device according to the invention
(designed to operate as a painting and drying device),
as disclosed here below having reference to the attached
drawings in which

[0018] Figure 1 is a side view, partially in section, of a
(panting and) drying device / booth, according to the in-
vention, incorporating a device for circulating aimed air
flows, according to the invention.

[0019] Figure 2 is a front view, partly in section, of the
drying device / booth, and circulation device according
to figure 1.

[0020] Figure 3 is an enlarged view of a part of figure
2, specifically showing the details of the device for circu-
lating aimed air flows, according to the invention.
[0021] The painting and drying booth (spray booth)
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shown in figures 1 and 2, designated as a whole with
reference numeral 10, comprises means for circulating
aimed air flows in the spray booth, designated with ref-
erence numeral 20, comprising blowing means (2), out-
side the spray booth 10, connected to directional nozzle
devices (4, 6) within the drying booth 10, with portions of
ceiling filter means (5) of the spray booth 10 interposed
between the blowing means 2 and the nozzle devices 4,
6.

[0022] The drying device 10/ device 20 for circulating
aimed air flows, according to the invention, as illustrated
in figures 1 - 3, operates in the following manner
[0023] Air is drawn from inside the "plenum", i.e. the
air chamber above the painting and drying enclosure (30)
of the spray booth 20, separated from the actual painting
and drying enclosure 30 by a ceiling 40 comprising a set
of ceiling filters 5; the air is heated and pre-filtered but
not filtered to EU5 quality. The air is drawn into the blow-
ing means 2 from the plenum 30

via air inlet 1.

[0024] The fan and motor units (blowing means 2) for
circulating the air are placed on top or on the side of the
spray booth.

In the most common situations (car booths) as illustrated
in the drawings, four fan-motor units 2 are provided (on
the figures only three motor-fan units are visible, as the
two middle units are positioned behind each other, on
the view from the front as well as on the side view). Each
fan-motor 2 / jets 6 combination will operate for a certain
area of the booth.

For example : front of car, back of car one side of car,
other side of car.

Each system can be switched on/switched off depending
on where the object (car) is to be repaired. For larger
objects (busses, trucks, etc.) more than four fans or high-
er capacity fans and/or more jet / fan combinations can
suitably be installed.

[0025] A ducting system (3) leads the air to the air
chambers (4) of the nozzle device 4, 6.

[0026] The positions of the jets 6 are selected in such
way that the drying exchange effect is maximized. The
air velocity in the ducts 3 and the surface (length x width)
of the air chambers is calculated such that the crossing
speed through the filters is in the optimal range specified
for the used type of filters. For EUS type filters according
to the example (designated with reference numeral 5 in
the drawings) the specified ideal crossing speed is in the
range between 0,2 and 0,4 m/sec.).

Preferably the air speed / air velocity in the air chambers
4 should be such that the velocity of the air exiting the
jets 6 provides an air flow on the surface of the objects
which are being dried in the range between 1 and 5
m/sec., most appropriately in the range between 1,5 and
2,5 m/sec., in order to achieve said optimal drying ex-
change effect on the drying surface of the object.
[0027] As can be understood from the above disclo-
sure, the essential novelty of the invention resides in the
fact that the (existing) EU5 - ceiling filter is pinched be-
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tween the two halves of the air chambers 4 of the nozzle
device 4, 6. In other words, the anyway existing ceiling
filter of the spray booth is used as filter medium for the
jet-system.

[0028] The ceiling filters are most suitably provided in
ceiling frames attached to the ceiling structure through a
swivel hinge for easy replacement of the filter sheets;
"pinching" of the filter 5 between the two halves of an air
chamber 4 occurs when setting the hinged ceiling frame
in closed position.

Claims

1. Method for drying a painted body, involving circulat-
ing aimed air flows in an enclosure, by means of
directional nozzles in the upper part of said enclo-
sure, and removing air from the bottom of said en-
closure, characterized in that air flow to said direc-
tional nozzles in said enclosure is provided by blow-
ing means outside said enclosure, through filter
means forming at least part of a ceiling surface of
said enclosure.

2. Method according to claim 1, characterized in that
air is removed from the bottom of said enclosure
through air evacuation means forming at least part
of the floor of said enclosure.

3. Method according to any one of claims 1 and 2, char-
acterized in that said aimed air flows are individually
directed in selected directions.

4. Method according to claim 3, characterized in that
said aimed air flows can individually be oriented in
a selected direction.

5. Method according to any one of the preceding
claims, characterized in that said aimed air flows
on the surface of the painted body in the range be-
tween 1 and 5 m/sec., preferably in the range be-
tween 1, 5 and 2, 5 m/sec.

6. Drying device for painted bodies, comprising an en-
closure with a top ceiling at least partially formed of
filter means for incoming air and with a bottom floor
atleast partially formed of air evacuation means, fur-
ther comprising aimed air nozzles within said enclo-
sure, characterized in that said drying device com-
prises blowing means provided outside said enclo-
sure, connected to said individually aimed air noz-
zles whereas portions of said top ceiling filter means
are interposed between said blowing means and
said nozzles.

7. Drying device according to claim 6, characterized
in that said aimed air nozzles are individually aimed
air nozzles.
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8. Drying device according to claim 6, characterized
in that said aimed air nozzles are individually aimed
air nozzles capable to be individually oriented.

9. Device for circulating aimed air flow in a drying booth
for painted bodies, provided with a top ceiling at least
partially formed of filter means forincoming air, which
circulation device comprises directional air nozzles
within said drying booth and blowing means feeding
said directional air nozzles, characterized in that
said circulation device comprises blowing means
provided outside said drying booth, connected to
said directional air nozzles within said drying booth,
whereas portions of said top ceiling filter means are
interposed between said blowing means and said
nozzles.

10. Circulation device according to claim 9, character-
ized in that said directional air nozzles are each
directed in a selected direction and, preferably, able
to be individually oriented.

11. Method, respectively drying device, respectively cir-
culation device according to any one of the preceding
claims characterized in that said blowing means
outside said enclosure draw air from a so called ple-
num area above said enclosure.

Amended claims in accordance with Rule 137(2)
EPC.

1. Method for drying a painted body, involving circu-
lating aimed air flows in an enclosure (10), by means
of directional nozzles (6) in the upper part of said
enclosure (10), and removing air from the bottom of
said enclosure, whereas the air flow to said direc-
tional nozzles (6) is provided by blowing means (2)
outside said enclosure (10), through filter means (5)
forming at least part of a surface of said enclosure,
characterized in that said air flow to said directional
nozzles (6) is provided through portions of filter
means (5) forming at least part of a ceiling surface
(40) of said enclosure (10), interposed between said
blowing means (2) and said nozzles (6) by having
portions of said ceiling filter means (5) pinched be-
tween two parts of a chamber (4) of a nozzle device
(4, 6).

2. Method according to claim 1, characterized in
that air is removed from the bottom of said enclosure
through air evacuation means forming at least part
of the floor of said enclosure.

3. Method according to any one of claims 1 and 2,
characterized in that said aimed air flows are indi-
vidually directed in selected directions.
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4. Method according to claim 3, characterized in
that said aimed air flows can individually be oriented
in a selected direction.

5. Method according to any one of the preceding
claims, characterized in that said aimed air flows
on the surface of the painted body have a velocity in
the range between 1 and 5 m/sec., preferably in the
range between 1, 5 and 2, 5 m/sec.

6. Method according to any one of the preceding
claims, characterized in that said blowing means
(2) outside said enclosure (10) draw air from a so
called plenum area (30) above said enclosure.

7. Drying device for painted bodies, comprising an
enclosure (10) with a top ceiling at least partially
formed of filter means (5) for incoming air and with
a bottom floor at least partially formed of air evacu-
ation means, further comprising aimed air nozzles
(6) within said enclosure, characterized in that said
drying device comprises blowing means (2) provided
outside said enclosure (10), connected to said indi-
vidually aimed air nozzles (6) whereas portions of
said filter means (5) forming at least part of a ceiling
surface (40) of said enclosure (10) are interposed
between said blowing means (2) and said nozzles
(6), by being pinched between two parts of a cham-
ber (4) of a nozzle device (4,6).

8.Drying device according to claim 7, characterized
in that said aimed air nozzles are individually aimed
air nozzles.

9. Drying device according to claim 7, characterized
in that said aimed air nozzles are individually aimed
air nozzles capable to be individually oriented.

10. Drying device according to any one of claims 7
- 9, characterized in that said blowing means (2)
outside said enclosure (10) draw air from a so called
plenum area (30) above said enclosure.

11. Device (20) for circulating aimed air flow in a
drying booth (10) for painted bodies, comprising a
top ceiling at least partially formed of filter means (5)
for incoming air, and directional air nozzles (6) and
blowing means (2) feeding said directional air noz-
zles (6), characterized in that said circulation de-
vice (20) comprises blowing means (2) to be provid-
ed outside said drying booth (10), connected to said
directional air nozzles (2) to be provided within said
drying booth (10), whereas portions of said filter
means (5) forming at least part of a ceiling surface
(40) for said enclosure (10) are interposed between
said blowing means (2) and said nozzles (6), by be-
ing pinched between two parts of a chamber (4) of
a nozzle device (4, 6).
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12. Circulation device according to claim 9, charac-
terized in that said directional air nozzles are each
directed in a selected direction and, preferably, able
to be individually oriented.

13. Circulation device according to any one of claims
11 and 12, characterized in that said blowing
means outside said enclosure draw air from a so
called plenum area above said enclosure.



EP 1 967 804 A1




EP 1 967 804 A1




EP 1 967 804 A1




no

EPO FORM 1503 03.82 (P04C01)

9

EP 1 967 804 A1

European Patent
Office

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 07 10 3603

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

Y

D,A

DE 201 04 205 Ul (DUERR SYSTEMS GMBH [DE])
19 July 2001 (2001-07-19)

* page 9 *

DE 20 2004 014233 Ul (LUFT &
TROCKENTECHNIK [DE])

18 November 2004 (2004-11-18)

* paragraphs [0029] - [0031] *

EP 1 400 285 A (WOLF STAHLBAU GMBH & CO KG
[DE]) 24 March 2004 (2004-03-24)

* paragraph [0007] *

EP 0 690 279 Al (RANSBURG CORP [US])

3 January 1996 (1996-01-03)

* column 4, lines 42-51 *

US 5 397 606 A (JEFFS CHRISTOPHER S [GB])
14 March 1995 (1995-03-14)

* column 4, lines 39-54 *

1-11

11

1-11

1-11

INV.
F26B21/00

TECHNICAL FIELDS
SEARCHED (IPC)

F26B
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 8 August 2007 GARRIDO GARCIA, M

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding




EPO FORM P0459

EP 1 967 804 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 07 10 3603

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

08-08-2007
Patent document Publication Patent family Publication

cited in search report date member(s) date

DE 20104205 Ul 19-07-2001  NONE

DE 202004014233 Ul 18-11-2004  NONE

EP 1400285 A 24-03-2004  DE 20214439 U1 19-12-2002

EP 0690279 Al 03-01-1996 AT 168462 T 15-08-1998
AU 684022 B2 27-11-1997
AU 2329595 A 11-01-1996
CA 2149708 Al 29-12-1995
DE 69503433 D1 20-08-1998
JP 8192085 A 30-07-1996
US 5456023 A 10-10-1995
ZA 9504148 A 19-01-1996

US 5397606 A 14-03-1995 AT 131592 T 15-12-1995
AU 3398593 A 04-11-1993
CA 2091383 Al 31-10-1993
DE 69301001 D1 25-01-1996
DE 69301001 T2 09-05-1996
EP 0568179 Al 03-11-1993
ES 2050649 T1 01-06-1994
JP 2813520 B2 22-10-1998
JP 6031221 A 08-02-1994
A 3593 Al 02-03-1994

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

10



EP 1 967 804 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

 EP 0690279 A [0008] » EP 0960312 A[0008]

11



	bibliography
	description
	claims
	drawings
	search report

