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(54) Steam condenser with cross-flow heat exchanger

(67)  Steamcondenser with cross-flow heat exchang-
er, according to invention is characterized in that on the
side of hood 1, sucking the air or the steam from opened
furnace doors, at least one assembly socket (2), at least
one front cross-flow Exchange is located, adhering to
equipped with fan mixing chamber (4), which is connect-
ed with inner chamber (5) and located in common hous-

Fig.1

ing condensation chambers (6) with tube exchangers
(61), at the same time each of cross-flow exchangers (3)
consists of stock-pile of rectangular sheets (31), connect-
ed in corners by rods (32), and between sheets 31 alter-
natively horizontal distance strips (33) and vertical strips
(34) are located, creating the space for cross flow of air
and steam.
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Description

[0001] Thesubjectoftheinventionisasteamcondens-
er with a cross-flow heat exchanger, designed for water
steam condensation, especially in steam ovens of con-
vection-type.

[0002] There is known from European patent applica-
tion No EP2384626A1 a condenser for convection-type
steam furnace. The condenser is characterized in that
the exchanger located on the side of suction hood, along
the perforated dividing wall of negative pressure channel,
consists of cuboidal housing, inside of which are located
collaterally and horizontally aluminum profile tubes, hav-
ing radially located internal ribs, and at the same time
the outlet channel, located on opposite side of exchanger
then the fan, is changing to chimney channel, which has
a chimney collar at the end.

[0003] There is known from German utility model No
DE 29708079 device for steam condensation, which in-
cludes heat exchanger with the fan, connector pipes and
inlet and outlet holes. Flow path of steam taken from the
furnace is separated from the path of cooling air, deliv-
ered to exchanger by the fan sucking the air through the
hood. The heat exchangerincludes askew located plates
with different systems of horizontal channels as well as
sensors for temperature control units.

[0004] There is known, from the European patent ap-
plicationNo EP1530901A1, a device for condensing sub-
stances from exhaust air of a cooking device, where in-
side of cuboidal housing exchanger is located, equipped
with askew condensing plates. Before the exchanger air
fans are located, whereas water steam from furnace is
fed to exchanger through pipe, and water after conden-
sation is getting out through the outlet pipe.

[0005] The steam condenser with the cross-flow heat
exchanger, according to the invention, equipped with a
suction hood located in cuboidal housing, a fan, a con-
nector pipe for feeding a steam from a furnace and tube
exchangers, is characterized in that on the side of the
hood sucking the air or the steam from furnace opened
doors, at least one front cross-flow exchanger is located
in at least one assembly socket , adhering to the mixing
chamber equipped with the fan. Said mixing chamber is
connected to the inner chamber and condensing cham-
bers, located in common housing, equipped with tube
exchangers. Every cross-flow heat exchanger consists
of series of rectangular sheets, connected in corners by
rods. Between the sheets, there are alternatively located
horizontal and vertical distance strips, which create the
space for cross-flow of air and steam. Preferably, hori-
zontal and vertical distance strip have on their length se-
ries of distance tongues.

Preferably, horizontal and vertical distance strips are fixe
to the sheets by glue or glue tape.

Preferably, the cooling air is being sucked from environ-
ment through the holes in upper cover of cross-flow ex-
changers and discharged through the filter in outlet hole,
located above the chamber with tube exchangers.
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[0006] The steam condenser with the cross-flow heat
exchanger, according to the invention, allows for con-
densation of water steam coming out of a furnace when
opening the doors, without additional cooling medias, on-
ly by using air form environment. The design of condens-
er, especially by using cross-flow exchangers, containing
a stock-pile of sheets, with directional distance strip and
appropriate section of profile tubes, increasing the sur-
face of heat exchange, significantly improves the efficien-
cy of the device, especially when absorbing the steam
coming out furnace, when the furnace doors are opened
or partially opened.

[0007] These and other characteristics of the invention
will be clear from the following description of a preferential
form of embodiment, given as a non-restrictive example,
with reference to the attached drawings wherein, fig. 1
shows 3-D top view of Exchange, fig. 2 and fig. 3 - top
view of condenser elements, fig. 4 - cross-section L-L of
condenser, fig. 5 - cross-section A-A of condenser from
fig. 6, fig. 6 - cross-section B-B of condenser from fig. 5,
fig. 7 - cross-section R-R of condenser from fig. 4, fig. 8
- 3-D view of cross-flow exchanger, fig. 9 - 3-D partial
view.

[0008] On the side of the hood 1 sucking the air or the
steam from opened furnace doors, in assembly sockets
2, front cross-flow exchangers 3 are located, adhering to
mixing chamber, equipped with fan 4. Mixing chamber 4
is connected to inner chamber 5 and to condensation
chambers 6, located in common housing, with tube ex-
changers 61. Each of cross-flow exchangers 3 consists
of stock-pile of rectangular sheets 31, connected in cor-
ners by rods 32, and between sheets 31 alternatively
horizontal 33 and vertical 34 distance strips are located,
creating space for cross-flow of air and steam. Horizontal
distance strips 33 and vertical distance strips 34 have
distance tongues 35 along. Horizontal distance strips 33
and vertical distance strips 34 are fixed to sheets 31 by
glue or glue tape. On both sides of cross-flow exchanger
3 limiting sheets 36, with Bender edges are fixed.
[0009] Cooling air for the cross-flow heat exchanger is
being sucked from environment through holes 7 in upper
cover 8 of cross-flow exchangers 3 and discharged
through filter 10 in outlet hole 9, located above chamber
5 of tube exchangers 6.

[0010] The hood 1 is equipped with askew stator 11
with rectangular holes 12 and preliminary filter 13.
[0011] The hot water steam (St) coming out of furnace
is supplied by connector pipe 14 to condensation cham-
bers 6 of tube exchangers 61, where it is cooled down
by aluminum profiles and condensed and directed to mix-
ing chamber 4, where is mixed with air having lower tem-
perature (Ca) and sucked through holes 7 of upper cover
8 and cross-flow heat exchangers 3, is mixed up and
comes to inner chamber 5 and next is coming out through
tube exchangers 61 and outlet hole 9. At the same time,
especially when the furnace doors are opened, the steam
St and air Ca are going through holes 12 of askew stator
11 with filter of baffle type, to cross-flow exchangers 3,
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where they are cooled down and the steam St is con-
densed. Next, the rest of steam sucked in front, coming
from furnace chamber after opening the doors, is mixed
on mixing chamber 4 and discharged through inner
chamber 5 and tube exchanger 61. 5

Claims

1. Steam condenser with cross-flow heat exchanger, 170
equipped with sucktion hood, located in cuboidal
housing, fan, connector pipe supplying the steam
from the furnace and tube heat exchangers, char-
acterized in that from the side the hood, sucking air
or steam from opened furnace doors, atleastinone 75
assembly socket (2), atleast one front cross-flow
exchanger (3) is located, adhering to equipped with
fan mixing chamber (4), which is connected with in-
ner chamber (5) and located in common housing
condensation chambers (6) with tube exchangers 20
(61), and at the same time each of cross-flow ex-
changers (3) creates a stock-pile of rectangular
sheets (31), connected in corners by bars (32), and
between rectangular sheets (31) alternatively hori-
zontal distances strips (33) and vertical strips (34) 25
are located, creating the space for cross flow of air
and steam.

2. Steam condenser with cross-flow heat exchanger,
according to claim 1, characterized in that horizon- 30
tal distance strips (33) and vertical strips (34) have
along series of distance tongues (35).

3. Steam condenser with cross-flow heat exchanger,
according to claim 1 or 2, characterized in that hor- 35
izontal distance strips (33) and vertical strips (34)
are fixed to the sheets (31) by glue or glue tape.

4. Steam condenser with cross-flow heat exchanger,
according to claim 1 or 2, characterized in thatthe 40
air cooling the cross-flow exchanger is being sucked
from environment through holes (7) in upper cover
(8) of cross-flow exchangers (3) and discharged
through filter (10) in outlet hole (9), located above
chamber (5) of tube exchangers (6). 45
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Fig.3
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Fig.5
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