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(34) Title: CATALYTIC GAS TREATMENT DEVICE

(87) Abstract

A device for catalytic treatment of air or gases. The catalyst is carried on a shaped patterned band. The band is folded into a package
(1), which, when received in a casing (2), forms two groups of parallel flow channels having a single connection (9, 10) for incoming and

exiting flows at the sides of the package (1), and gas reversal chambers (4, 5) at the package ends. The gas reversal chambers may enclose
heating or cooling devices. The exchange of heat between the incoming flow and the exiting flow provides excellent heat economy.
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CATALYTIC GAS TREATMENT DEVICE
oo OIS bl YLvith

The present invention relates to a catalytic gas-
mixture treatment device of the kind defined in the
preamble of the appended claim 1.

The Swedish Patent No. 503 172 describes a catalytic
device comprising a catalyst-coated, patterned band,
which is folded into a package for the purpose of simul-
taneously achieving heat exchange and catalytic treatment
of a flow of gas. In the process, the flow may be divided
into several parallel part flows, which are agailn united
into one single flow. This is effected by blowing the gas
flow into and withdrawing it from the package at opposite
package sides at one of the package ends. There is no
need for a separate gas-distributing device of manifold
type and as long as the temperature is moderate, there is
no difficulty in sealing the band-package end against the
end wall of the enclosure or casing. Such sealing 1is
necessary to prevent untreated gas from leaking past the
heat exchange-catalyst unit.

When the temperature of the entering gas is high,
which sometimes is the case in the treatment of motor
vehicle exhaust gases, it may be difficult to achieve
efficient sealing of this kind. Conventional sealing
materials or sealing compounds of rubber or plastics
cannot withstand the high temperatures involved. A sheet
of ceramic fibrous felt may be used as the seal along the
sides of the band package, where considerable surfaces of
contact exist. On the other hand, at the end walls, the
seal is to be applied against the thin edges of the band
which makes efficient sealing much more difficult to
achieve.

In accordance with the present invention a solution
Lo this sealing problem has been found in that the chan-
nels in the package alternately are connected to inlets
Or outlets located at the sides of the package and to gas
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reversal chambers located one at both ends of the pack-
age, whereby as the gas flows through the device, heat
will be exchanged between the incoming and exiting flows
as the flow direction changes from a direction of entry
at an angle to the band folds to mutually opposite
directions along one side of the band in the package, and
from there, following reversal externally of the package
ends in the respective gas reversal chamber, to the
opposite side of the band in the pack while flowing in
the opposite direction along the edges of the band folds,
and from there towards a direction of exit at an angle to
said edges.

One embodiment of the invention is illustrated in
the accompanying drawingufigure. F'or the sake of clarity,
the drawing figure illustrates the inventive object in an
unassembled condition and without the top of the casing
2. A package 1 of a patterned and folded band is received
inside a casing 2. Gas enters through an inlet port 3, in
the example shown centrally on one side of the band pack-
age. The gas flow divides into two oppositely directed
part flows, each flowing towards its respective package
end and the gas reversal chambers 4 and 5 located there.
In the gas reversal chambers the gas may be heated by the
heating elements 7 and 8, respectively, alternatively by
hot gas or hot air supplied to the gas reversal chambers,
and from these chambers the gas reverses, flowing along
the opposite side of the band, towards the centre of the
band package and exits through the outlet port 6.

As the gas passes through the device, recuperative
exchange of heat takes place via the band material
between gas on its way to and gas on its way from,
respectively, the gas reversal chambers. The band
constituting the band package consequently serves both as

exiting flows and as a catalyst carrier. In this manner,
the heat-exchange process is made independent of the
temperature of the incoming gas and the catalytic
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treatment may be carried out at an high temperature
without considerable amounts of energy having to be
supplied in the gas reversal chambers.

Owing to the division of the incoming flow into two
part flows, one to each gas reversal chamber 4, 5,
sealing against the end walls is not necessary. The only
seals needed are the seal positioned between the bottom
face of the package 1 and the casing bottom (not shown in
the drawing figure) and the seal 7 requlired between the
upper face of the package 1 and the casing top, not
included in the drawing figure. Owing to the considerable
surface of contact, these seals may both consist of
ceramic fibrous felt. No sealing is required at the two
package ends and the gas reversal chambers 4, 5. This
feature makes the inventive device highly suitable for
treatment of gas entering the device at a high tempera-
ture. In some cases, for example to prevent damage to the
catalyst coating, it may be necessary to cool the gas 1in
the gas reversal chambers rather than heating it. Advan-
tageously, cooling is effected by supply of cool air or
gas to the gas reversal chambers 4, 5 or, alternatively,
by means of refrigerating coils or refrigerating elements
located therein. As a result of the heat exchange taking
place between the gas flowing towards the gas reversal
chambers and the gas mixture flowing towards the outlet
port, the major part of the band package will have a
lower temperature than the incoming gas.

A further advantage of the invention is that for a
given width and height of the band package the pressure
drop of the gas passing through the device is smaller
than it would have been, had the entire gas flow been
forced to pass through a package in one direction only.

In the manner described in the Swedish Patent No
503 172 it may be advantageous, depending on the pre-
vailing circumstances, to coat both band sides or only
one side thereof with a catalyst. As described in that
publication, it may also in some instances be advan-
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tageous to coat the two band sides with a different
catalyst. Furthermore, as also described therein, it may
sometimes be advantageous to coat only the parts of the

band closest to the gas reversal chambers with a
5 catalyst.

The design and arrangement of the temperature-
modifying and temperature-controlling devices, such as

heating and/or refrigerating devices, that are located in

the gas reversal chambers, may be altered in many

10 different ways without departure from the inventive idea.

Also, the devices in the two chambers may be of a
mutually different nature.
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CLAIMS

1. A device for catalytic treatment of gas mixtures,
wherein:

a) the catalyst 1s spread on a carrier, which also
forms a partition wall in a recuperative heat exchanger,

b) the partition wall consists of a shaped patterned
band of metal or ceramic, which is folded in an
accordion-like manner into a package (1), and

c) the package forms alternately disposed channels
with exchange of heat taking place between the channels
through the band material, the geometry of the channels
being determined by the folding and the shaped pattern of
the band, ch aracterised in that the
alternately disposed channels in the package (1) are
connected to inlets or outlets (3, 6) located at the
sides of the package (1) and to gas reversal chambers (4,
5) located one at both ends of the package, whereby as
the gas flows through the device, heat will be exchanged
between the incoming and exiting flows as the flow
direction changes from a direction of entry at an angle
to the band folds to mutually oppoSite directlions along
one side of the band in the package, and from there,
following reversal externally of the package ends in the
respective gas reversal chamber, to the opposite side of
the band in the pack while flowing in the opposite
direction along the edges of the band folds, and from
there towards a direction of exit at an angle to said
edges.

2. A device for catalytic treatment of gas as
claimed in claim 1, c h a r acterised in that at
least one of the gas reversal chambers (4, 5) houses
devices controlling and affecting the temperature of the
gas flowing past said chambers, said devices preferably
being heating devices (7, 8).

3. A device for catalytic treatment of gas as

claimed in claim 2, c h a r acterised in that at
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least in one of the gas reversal chambers said heating
device is an electric heater.

4. A device for catalytic treatment of gas as
claimed in claim 2, characterised in that it

> comprises heating devices including burners using gas or
liquid fuel.

5. A device for catalytic treatment of gas as
claimed in claim 1, c haracterised in that it
is adapted for heating at least one of the gas reversal

10 chambers (4, 5) by means of supply of hot gas.

6. A device for catalytic treatment of gas as
claimed in claim 1, c haracterised in that it
1s adapted for cooling at least one of the gas reversal
chambers (4, 5) by means of supply of cool gas.

15 7. A device for catalytic treatment of gas as
claimed in claim 1, c haracterised in that it
comprises refrigerating elements disposed in the gas
reversal chamber in question. '

8. A device for catalytic treatment of gas as

20 claimed in claims 1 - 6, characterised in
that the band is coated with a catalyst on the inlet side
of the band and possibly also on the outlet side of the
band.

9. A device for catalytic treatment of gas as

25 claimed in claim 1l - 6, c h ar a c t e r 1 s ed 1in
that the band is coated with a catalyst only on the
outlet side of the band. .

10. A device for catalytic treatment of gas as
claimed in claims 1 - 6, characterised in

30 that the two sides of the band are coated with a
different kind of catalyst.

11. A device for catalytic treatment of gas as
claimed in claim 1 - 9, c haracterised in
that the band is coated with a catalyst only on the band

35 parts closest to the gas reversal chambers (4, 5).
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