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Description

[0001] A subject of the invention is a device for ex-
changing air with heat recovery, especially in the spray
chambers but also in the other structures requiring similar
methods of exchanging air, where removed hot air is pol-
luted with solid particles precipitated on the walls of the
ventilation ducts.
[0002] The known spray booths are operated in the
three following modes - spraying mode, drying mode and
ventilation mode. In the spraying mode, the air in the
booth is continuously exchanged through intake and out-
take ducts. The air is let through the open damper and
initially cleaned using the prefilter. Next the air is heated
by the burner to temperature 20 - 21°C and injected to
the spraying booth through the ceiling filters. The air pol-
luted with the spray dust is exhausted from the booth
through the floor channel after cleaning in the paint stop
filter. The average filtration of floor filter is 93-97%.
[0003] In the drying mode the outtake fan is off. The
air in the spray booth is recirculated by closing one damp-
er and opening another one. The first damper is not en-
tirely closed, allowing for free exchange of 10% of the
recirculated air. Temperature of the air during the drying
mode is between 40 and 60°C. After the drying mode is
completed the booth is ventilated to reduce the temper-
ature inside, structural elements of the booth and a ve-
hicle (or other details). The air circulation is the same as
in the spraying mode. The difference between the venti-
lation and spraying modes is that during the ventilation
the intaken air is not heated. There are offers of the spray
booths with the devices for heat recovery, so called re-
cuperators, in the European market. They are composed
of the inlet channel connected to the chamber of the in-
take fan. Inlet channel 4 is equipped with the damper in
the lower part for closing the channel and with the prefilter
situated at the entry to the intake fan chamber. The damp-
er is, through the heat exchanger with the burner, con-
nected to the channel supplying the hot air to the spray
booth through the ceiling filter. The spray booth has the
floor filter situated in the floor. Through the floor filter the
air from the spray booth is directed through the floor chan-
nel to the outtake fan chamber and further to the outlet
channel. The device is equipped with the cross-flow re-
cuperator situated to recover the heat from the air carried
away from the booth and to convey the heat to the air
taken from outside to the spray booth.
[0004] Application of standard recuperators in such a
solution can result in damage of the recuperators. As it
was previously given, the average level of filtration by
the floor filter is 93-97%, so it can be assumed that the
number of particles of the overspray can reach as much
as 10% of pollution before filtration. Such a situation can
gradually lead to blocking the micro-channels of the re-
cuperator with the solid particles of the overspray and
there is no possibility to clean the micro-channels in a
simple manner. Fouling of recuperator results is increase
of the air flow resistance and decrease of the efficiency

of heat exchange. In Polish patent application P 323643
a method is known for organization of air circulation in
the paint and spray booths with the manual hydrodynam-
ic or pneumatic spray consisting in enforcing beneficial
unidirectional air flow in the compartment which is ob-
tained by setting the outtake openings on the whole sur-
face of one of the walls of the rectangular prismatic com-
partment while on the opposite side, on the border of the
entrance opening intake fans are situated fulfilling the
loss of air in the compartment directing the jets rectan-
gular to the axis of the entrance opening. In the compart-
ment with subatmospheric pressure, two horizontal
zones are separated for the air exhaust; the upper serv-
iced by the upper zone outtake fan and the lower serviced
by the lower zone outtake fan, each of the fans occupies
the whole space of the barrier where it is installed. The
air sucked in by the upper fan is carried away outside
without reducing pollution, while the air sucked in by the
lower fan carried to installation for utilization (reduction)
of the solvent vapor. Passing the system of heat recovery
at the air-to-air membrane exchangers, the air is carried
away outside with the emitter. The air thermal energy
intaken in the booth entrance opening zone is refilled
using additional source of additional energy on the heat-
ers, the intake unit is equipped with. From Polish patent
description 138875 a method is known for preparing air
for paint booth ventilation and a device for preparing air
for paint booth ventilation employing low temperature
source of exhausted paint booth ventilation air. The de-
vice for preparing air equipped with a filter, fan, heater
and ventilation ducts is characterized in that the duct
carrying away air from the initial heater is connected
through the air distributor with two ducts, one of them
being connected to the rotational heater. At the output of
the heater an outlet duct is situated connected to the
outlet collector connected to the by-pass duct. A temper-
ature sensor is situated in the outlet collector controlling
the position of the damper in the distributor and position
of the valve controlling the amount of the thermal energy
passing through the initial heater, whereas the ventilation
ducts carrying air are connected to the rotational heater.
From American patent description US 4422370 a method
and device are known for the thermal energy recovery
from the air outlet from the spray booth for painting car
chassis, where the heat from relatively hot air outlet is
transported to the cold air intaken to the booth. The air
carried away is mixed with water or other liquid solvent,
and the liquid is then separated in the separation cham-
ber adjacent to the booth ventilation outlet, and in such
a way it circulates between the chamber and heat ex-
changer, through which the intaken air flows.
[0005] The device for the air exchange in the present
invention equipped with the spray booth, filters, fans, heat
exchanger, dampers, ventilation ducts is characterized
in that there are two intake ducts: a duct with heat re-
covery and a duct without heat recovery. Inside the duct
with heat recovery the outtake duct is situated. The intake
duct with heat recovery is connected to the intake duct

1 2 



EP 2 684 613 B1

3

5

10

15

20

25

30

35

40

45

50

55

without heat recovery before the prefilter with at least one
damper and is equipped with at least one additional
damper, with which the waste heat from the spray booth
is recovered for heating the air in the hall. Air to the spray
booth can be taken through the intake duct with heat
recovery or intake duct without heat recovery, depending
on the dampers settings. The outtake duct between the
diffuser and confuser is equipped with a heat exchanger
in the form of tubular ducts connected to the perforated
bottom of the diffuser and confuser. Cross sections of
the heat exchanger ducts can be of various shapes, ben-
eficially round or square so that removing the overspray
sediment from their internal walls was ensured. Numbers
and cross sections of the tubular ducts must be selected
to ensure the air mass flow necessary for the correct
operation of the device without excessive resistance and
to obtain the area of air exchange as large as possible.
Amount of the air which must flow through the heat ex-
changer depends on the volume of the spray booth.
[0006] The device according to the invention enables
heat recovery from the exhaust air what allows for reduc-
tion of energy consumption for heating fresh air, espe-
cially in winter. The heat exchanger pipes can be cleaned
from the depositing solid particles of the overspray. Air
intake through the intake duct, where the air is not heated,
during the ventilation, allows cooling the booth and ob-
jects inside faster after drying. It reduces costs of electric
energy for driving fans. The heat recovered during ven-
tilation of the booth can be used for heating the hall.
[0007] The device according to the invention is pre-
sented on examples and in the figure, where Fig. 1
presents the device in the longitudinal section operating
in the spraying mode, Fig.2 presents the device in the
longitudinal section operating in the drying mode, Fig.3
presents the device in the longitudinal section operating
in the ventilation mode, Fig.4 presents the device in the
longitudinal section operating in the spraying mode,
where the intake duct without heat recovery is connected
to the intake duct with heat recovery with the use of one
damper.

Example 1

[0008] The device is composed of the intake duct with-
out heat recovery 4 which is connected to intake fan
chamber 12. Intake duct 4 is equipped with damper 9
situated in the lower part enabling closing the valve and
prefilter 11, situated at the inlet of intake fan chamber 12,
which through heat exchanger 13 is connected to spray
booth 16 with duct 14 supplying hot air to the booth
through ceiling filter 15. Floor filter 17 is situated in the
floor of spray booth 16. Through the filter the air from
spray booth 16 is, through floor duct 18, directed to out-
take fan chamber 19 and further to outtake duct 2. Out-
take duct 2 is situated inside intake duct with heat recov-
ery 1, which is adjacent to intake duct 4 and is connected
with it by two dampers 5 and 6. Moreover, intake duct
with heat recovery 1 is equipped with two additional

dampers 7 and 8 situated on the opposite side of intake
duct 4, through which, after they are opened, the air from
the hall flows and is heated with the waste heat of the air
exhausted from the booth in the heat exchanger. Outtake
duct 2, between diffuser and confuser, has heat exchang-
er 3 in the form of 16 tubular ducts, which ends are con-
nected to perforated bottom of the diffuser and confuser.
Sections of the heat exchanger ducts are round with the
diameter of 20 cm, what ensures removing solid particles
of the overspray from their internal walls. In spraying
mode dampers 5 and 6 are open, while dampers 7, 8,
and 9 are closed. Air is taken to spray booth 16 through
additional intake duct 1, what allows reducing energy
consumption for heating air. In the drying mode, the air
inside the spray booth is recirculated. Damper 10 is en-
tirely open, while dampers 5 and 6 are slightly open to
cause partial exchange of air in the booth. After finishing
the drying cycle spray booth 16 is ventilated to cool a
sprayed vehicle and structural elements of spray booth
16. Air to the booth is taken through intake duct 4 what
allows to shorten the cooling time. Such a circulation of
air is obtained closing dampers 10, 5 and 6 and opening
damper 9. During this time heat from the exhausted air
can be recovered for heating the hall opening dampers
7 and 8.

Example 2

[0009] The device as in Example 1, the difference is
that there are 12 ducts having square cross sections with
the length of the edge 20 cm in heat exchanger 3.

Example 3

[0010] The device as in Example 1 or Example 2, the
difference is that there are 8 ducts having rectangular
cross sections with the lengths of the edges 10 cm and
60 cm in heat exchanger 3.

Example 4

[0011] The device as in Example 1, the difference is
that intake duct 4 is connected to intake duct 1 by one
damper 6. Moreover, intake duct with heat recovery 1 is
equipped with one additional damper 7 situated on the
opposite side of intake duct 4, through which, after it is
opened, the air from outside flows to the hall and is heated
with the waste heat of the air exhausted from the booth
in heat exchanger 3.

Claims

1. A device for air exchange with heat recovery, espe-
cially in spray booths composed of filters, fans, heat
exchanger, dampers, ventilation ducts, character-
ized in that the device has two intake ducts: without
heat recovery (4) and with heat recovery (1), inside
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which there is outtake duct (2) with heat exchanger
(3), the intake duct with heat recovery being con-
nected to duct without heat recovery 4 by at least
one damper (6).

2. A device according to claim 1, characterized in that
intake duct with heat recovery (1) is equipped with
at least one damper (7).

3. A device according to claim 1, characterized in that
outtake duct (2) between the diffuser and confuser
has heat exchanger (3) in the form of tubular ducts
connected to the perforated bottom of the diffuser
and confuser.

Patentansprüche

1. Das Gerät, das gemäss der Erfindung insbesondere
dem Luftaustausch in der Sprühkammer dient, und
mit folgenden Elementen ausgestattet ist: Sprühka-
bine, Filter, Ventilatoren, Wärmeaustauscher,
Dämpfern und Lüftungskanälen, dadurch gekenn-
zeichnet, dass es zwei Luftleitungen hat: einmal oh-
ne Wärmerückgewinnung (4) und einmal mit Wär-
merückgewinnung (1), innerhalb deren sich die Lei-
tung (2) mit dem Wärmeaustauscher (3) befindet,
wobei beide Luftleitungen einmal mit und einmal oh-
ne Wärmerückgewinnung (4) mithilfe von mindes-
tens einem Dämpfer (6) miteinander verbunden
sind.

2. Das Gerät nach Anspruch 1 dadurch gekennzeich-
net, dass die Luftleitung mit Wärmerückgewinnung
(1) mit mindestens einem Dämpfer (7) ausgestattet
ist.

3. Das Gerät nach Anspruch 1 dadurch gekennzeich-
net, dass die Leitung (2) zwischen Diffusor und Kon-
fusor (auch Düse genannt) einen Wärmeaustau-
scher (3) in Form von Leitungsröhren hat, die mit
dem siebförmigen Boden vom Diffusor und Konfusor
verbunden sind.

Revendications

1. Un dispositif pour l’échange d’air avec récupération
de chaleur, en particulier dans les cabines de pein-
ture équipés de filtres, ventilateurs, échangeurs de
chaleur, volets d’air, conduits de ventilation, carac-
térisé en ce qu’il comporte deux conduits d’alimen-
tation d’air: sans récupération de chaleur (4) et avec
récupération de chaleur (1), à l’intérieur duquel se
trouve un conduit d’extraction (2) avec échangeur
de chaleur (3), le conduit d’alimentation d’air avec
récupération de chaleur étant relié au conduit sans
récupération de chaleur (4) par au moins un volet

d’air (6).

2. Un dispositif selon la revendication 1, caractérisé
en ce que le conduit d’alimentation d’air avec récu-
pération de chaleur est équipé d’au moins un volet
d’air (7).

3. Un dispositif selon la revendication 1, caractérisé
en ce que le conduit d’extraction d’air (2) entre le
diffuseur et le confuseur, comprenant un échangeur
de chaleur (3) sous forme de conduits tubulaires rac-
cordés sur le fond perforé du diffuseur et confuseur.

5 6 



EP 2 684 613 B1

5



EP 2 684 613 B1

6



EP 2 684 613 B1

7



EP 2 684 613 B1

8



EP 2 684 613 B1

9

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

• PL P323643 [0004]
• PL 138875 [0004]

• US 4422370 A [0004]


	bibliography
	description
	claims
	drawings
	cited references

