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NO/EP3105523

A METHOD AND DEVICE FOR CLEANING INTERIORS OF RECEPTACLES AND
INSTALLATIONS

The invention relates to the field of cleaning interiors of receptacles and
installations. It relates to a method and a device for removing deposits in the interiors
of receptacles and installations, by way of explosion technology. The device is

particularly designed for carrying out the method according to the invention.

The device and method in particular serve for cleaning dirty and slagged
receptacles and installations with caking on their inner walls, in particular of

incineration installations.

Heating surfaces, e.g. of waste incineration plants or generally incineration
boilers are generally exposed to large contamination or fouling. This fouling has
inorganic compositions and typically arises due to deposits of ash particles on the wall.
Coatings in the region of high flue gas temperatures are mostly very hard, since they
remain stuck to the wall in either molten form or are melted on the wall or are stuck
together by way of substances melting or condensing at a lower temperature, when
solidifying on the colder boiler wall. Such coatings are very difficult to remove and are
inadequately removed by way of known cleaning methods. This leads to the boiler
having to be being periodically taken out of service and cooled for the purpose of
cleaning. For this, the construction of a scaffold in the furnace or kiln is often
necessary, since such boilers usually have extremely large dimensions. This moreover
requires an operational interruption of several days or weeks and is extremely
unpleasant and unhealthy for the cleaning personnel due to the large occurrence of
dust and dirt. One consequence which mostly inherently occurs with an operational
interruption of an installation is damage to the container materials themselves as a
result of the large temperature changes. The installation standstill costs due to the
production or income losses are an important cost factor, additionally to the cleaning

and repair costs.

Conventional cleaning methods which are used when the installations are shut
down are for example boiler beating, as well as the use of steam jet blasters, water

jet blasters / soot blasters or shot-cleaning as well as sand blasting.

Moreover, a cleaning method is known, with which the cooled-down or the hot
boiler which is in operation is cleaned by way of introducing and igniting explosive

bodies. The heat surface caking is blown away due to the impact of the detonation, as
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well as due to the wall oscillations produced by the shock waves. The cleaning time
can be significantly shortened with this method, in comparison to the convention

cleaning methods.

The disadvantage with this method is the necessity for explosives. Apart from
the high costs for the explosive material, a huge expense with regard to safety must
be met, for example with the storage of the explosive, in order to avoid accidents or
theft.

A further cleaning method is known from EP 1 362 213 B1, which likewise
makes use of means for the production of an explosion. Instead of explosive,
according to this method however, a container envelope which is inflatable with an
explosive, gaseous mixture is attached onto the end of a cleaning lance. The

explosive, gaseous mixture is produced from at least two gaseous components.

The cleaning lance together with the empty container envelope is introduced
into the boiler space and is positioned in the proximity of the location to be cleaned.
Subsequently, the container envelope is inflated with an explosive gas mixture. An
explosion is produced by way of igniting the gas mixture in the container envelope,
and the shock waves of this explosion lead to the detachment of fouling on the boiler
walls. The container envelope is shredded and combusted by way of the explosion. It

therefore represents a consumable material.

This method and the associated device compared to the explosive technology
with explosive and which is mentioned above, has the advantage that the method is
favourable with regard to operation. Thus e.g. the starting components of a gas
mixture which comprises oxygen and a combustible gas, is inexpensive in
procurement in comparison to explosives. Moreover, the procurement and handling of
the mentioned gases, in contrast to explosives requires no special permits or

qualification, so that anyone with a suitable training can carry out the method.

Moreover, it is also advantageous that the starting components are fed to the
cleaning lance via separate feed conduits, and the dangerous explosive gas mixture is
therefore not created in the cleaning lance until shortly before triggering the
explosion. In comparison to explosives, the handling of the individual components of
the gas mixture is indeed far less dangerous, since these individually at the most are

combustible, but not explosive.
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The associated method has the disadvantage that the filling procedure is
comparatively slow. This is due to the fact that the gaseous components are
introduced out of pressure containers via metering fittings. The gaseous components
are hereby made available in the pressure containers in quantities according to the
stoichiometric ratio. The emptying of the pressure containers however requires
comparatively much time. Thus the exit speed of the gaseous components from the
pressure containers or tanks approaches zero in an asymptotic course with an
increasing emptying of the pressure containers. This means that the introduction of
the gaseous components into the container envelope takes a comparatively

disproportionate amount of time, in particular towards the end of the filling procedure.

It is therefore the object of the present invention, to suggest a cleaning
method and an associated cleaning device of the type described above, which permits
a more rapid introduction of a defined quantity of gaseous starting components. In

particular, the filling of a container envelope should be quicker due to this.

According to a further object, the cleaning method and the associated cleaning
device should permit the gaseous components to be introduced in a stoichiometric
quantity ratio with comparatively little effort with regard to control technology.
Stoichiometric quantity ratio means that the reactants are fed in quantity ratios of a
reaction, such that none of the reactants is present is excess. Accordingly, the
computation of the stoichiometric quantity ratio is effected on the basis of the

associated reaction equation.

The object is achieved by the features of the independent claims 1 and 9.
Further developments and particular embodiments of the invention are to be deduced
from the dependent claims, the description and the drawings. Thereby, features of the
method claims, with regard to context can be combined with the device claims and

vice versa.

The cleaning device according to the invention in particular comprises:
- a cleaning apparatus with a receiving space for providing an explosive, gaseous
mixture from one or with at least one gaseous component;
- at least one pressure container which is connected to the cleaning apparatus and
is for providing and introducing the at least one gaseous component into the

cleaning apparatus;
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- at least one metering fitting for the metered introduction of the at least one
gaseous component out of the at least one pressure container, into the cleaning
apparatus;

- an ignition device for igniting the explosive, gaseous mixture as well as

- a control device for the control of the at least one metering fitting and the ignition

of the explosive mixture.

The pressure container in particular is connected to the cleaning apparatus via
a feed conduit.

The pressure container or containers in particular is/are metering containers
for metering the quantity of gaseous component which is to be introduced into the

cleaning apparatus.

The cleaning device in particular also comprises at least one pressure sensor

for measuring the pressure in the at least one pressure container.

The cleaning device is characterised in that this comprises means for
optimising the introduction of the at least one gaseous component out of the pressure

container into the cleaning apparatus, wherein the means comprises:

- the control device which is designed for the control of the at least one metering
fitting, in dependence on pressure measurement values in the pressure container
which are detected by way of at least one pressure sensor, in a manner such that
the control device is in the position of ending the introduction of the at least one
gaseous component out of the at least one pressure container into the cleaning
apparatus, as soon as the measured pressure in the pressure container
corresponds to a nominal residual pressure which lies in an overpressure region,

or

- a mechanical device for size reduction of the storage space in the pressure
container during the introduction of the at least one gaseous component into the

cleaning apparatus.

The optimisation of the introduction in particular includes the increase of the
average introduction speed of the at least one gaseous components out of the

pressure container into the cleaning apparatus.
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The storage space corresponds to that space in the pressure container, which
receives the gaseous component subjected to pressure and to be introduced into the

cleaning apparatus.

The at least one metering fitting in particular is connected to the control device
via a control lead. The at least one pressure sensor in particular is connected to the

control device via a data lead.

The method according to the invention in particular has the following method

steps:

- providing at least one gaseous component in the pressure container at

overpressure;

- introducing the at least one gaseous component from the pressure container into

the cleaning apparatus via the metering fitting;

- providing an explosive, gaseous mixture in the receiving space, comprising or

consisting of the at least one introduced gaseous component; as well as

- igniting the explosive, gaseous mixture.

The introduction of the at least one gaseous component from the pressure

container into the cleaning apparatus in particular is effected via a feed conduit.

The method is characterised in that the introduction of the at least one
gaseous component out of the pressure container into the cleaning apparatus is

optimised by way of:

- the control of the introduction of the at least one gaseous component into the
cleaning apparatus being effected according to the principle of the differential
pressure between a maximal pressure at the beginning of the introduction and a
nominal residual pressure after the completion of the introduction, wherein the

nominal residual pressure lies in the overpressure region, or

- the storage space in the at least one pressure container is reduced in size during
the introduction of the at least one gaseous component into the cleaning

apparatus.

According to the differential pressure method, the nominal residual pressure is
ascertained, based on the known maximum pressure, in particular on the basis of the
quantity of gaseous component which is to be introduced. The introduction of the at

least one gaseous component is stopped on reaching the nominal residual pressure.
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In this manner, the average introduction speed is increased compared to conventional
methods, since the introduction speed on reaching a nominal residual pressure is

greater than at the end of the emptying of the pressure container.

With regard to the overpressure, it is the case of that pressure value which
results from the difference between the pressure prevailing in the pressure container
and the prevailing ambient pressure. The ambient pressure in particular is the
pressure prevailing outside the pressure container. The ambient pressure for example
is the atmospheric pressure. This means that the pressure container or containers are

not emptied to the ambient pressure.

The maximal pressure corresponds to the pressure in the pressure container at
the beginning of the introduction. The maximal pressure in particular is defined
likewise. The pressure containers are thus likewise filled beforehand with the gaseous
starting component until reaching the predefined maximal pressure, by way of the

control device.

According to a particular embodiment variant of the invention, the cleaning
apparatus is designed for attaching a container envelope which can be filled with an

explosive, gaseous mixture.

The method belonging to this embodiment variant has the following method

steps:

attaching a container envelope on the cleaning apparatus;

- providing the at least one gaseous component in the pressure container at

overpressure;

- introducing the at least one gaseous component from the pressure container into

the cleaning apparatus via the metering fitting;

- providing an explosive gaseous mixture in the receiving space, comprising or
consisting of the at least one introduced, gaseous component and filling the
container envelope attached on the cleaning apparatus with an explosive, gaseous

mixture;

- igniting the explosive, gaseous mixture, wherein the explosive, gaseous mixture in

the container envelope is brought to explosion.

The introduction of the at least one gaseous component from the pressure

container into the cleaning apparatus in particular is effected via a feed conduit.
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The associated metering fitting is opened via the control device, for introducing
the at least one gaseous component into the cleaning apparatus. The metering fitting
concerned is closed again via the control device according to the differential pressure
method, as soon as the nominal residual pressure is reached, i.e. as soon as the
nominal or desired quantity of gaseous component to be introduced has been
introduced.

The at least one metering fitting in particular comprises a valve, such as a

magnet valve.

The at least one metering fitting can be attached on the cleaning apparatus,
wherein the associated feed conduit is led from the pressure container to the metering
fitting.

The at least one metering fitting can be attached at the outlet of the pressure
container, wherein the associated feed conduit is led from the metering fitting to the

cleaning apparatus.

The feed conduit can be a flexible tubing or a rigid conduit. The feed conduit
according to a further development of the invention can be part of the pressure
container or even form this. This means that the feed conduit forms the pressure
container or is a part thereof. Accordingly, the maximal pressure is (also) built up in

the feed conduit.

A check element, such as a check valve, can be arranged downstream of the at
least one metering fitting in the flow direction. This protects the metering fitting from
a blowback such as can occur for example with the ignition of the explosive mixture.
The check element moreover also prevents the exchange of components of the
explosive mixture between several pressure containers. The check element in

particular is arranged upstream of the feed pressure conduit in the flow direction.

A device for feeding an inert gas, such as nitrogen can be arranged at the
same location instead of the check element. The introduced inert gas forms a type of
buffer and prevents the heating of the metering fitting due to hot explosion gases. On
the other hand, the introduced inert gas forms a gas barrier and prevents the

exchange of components of the explosive mixture between several metering fittings.
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The metering fitting(s) is or are closed after the introduction of the envisaged
total volume of explosive mixture. The ignition is activated via the control device
simultaneously to the closure of the metering fitting(s) or subsequently to this, and
the explosive, gaseous mixture is brought to explosion, which is to say made to
explode. The controls of the metering fittings as well as of the ignition device in
particular are matched to one another with regard to control technology. The delay
between the closure of the metering fitting(s) and the ignition of the explosive,
gaseous mixture is a fraction of a second for example. This delay can be set
beforehand.

Accordingly, the introduction and ignition in particular take their course in a
fully automatic manner. I.e., in particular no further manual intervention is necessary

up to and on explosion, after initiating the introduction.

The control device can comprise an operating unit, via which the operation of
the control device is effected. Thus the introduction procedure can be initiated and, as
the case may be, settings carried out, via the operating unit. The operating unit can
comprise a touch-screen for operation. The operating unit can be desired in a wireless

manner.

The impact of the explosion and the surface which is brought into oscillation
due to the shock waves, e.g. a container wall or pipe wall, effect the blasting-away of

the wall caking and slagging, and thus the cleaning of the surface.

An explosive mixture can be provided in the receiving space subsequently to

the explosion, by way of renewed opening of the at least one metering fitting.

The at least one gaseous component according to a first variant can already
correspond to the explosive, gaseous mixture, which is introduced into the cleaning

apparatus.

According to a second variant, at least two and in particular two gaseous
components are introduced separately into the cleaning apparatus and there are

mixed with one another into the explosive, gaseous mixture.

In particular a mixing zone, in which the first and the second gaseous
component are mixed into the explosive, gaseous mixture, is formed in the receiving

space of the cleaning apparatus for this.
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Accordingly, two or more pressure containers, metering fittings, feed conduits
and, as the case may be, check elements, in particular of the type and arrangement

described above and hereinafter are provided for this.

The first gaseous component in particular is a fuel. The fuel can be from the
group of combustible hydrocarbons such as acetylene, ethylene, methane, ethane or

propane.

The second gaseous component in particular is an oxidation agent (oxidant),

such as e.g. gaseous oxygen or an oxygen-containing gas.

Gaseous components mean that the components concerned are present in gas

form at the latest in the explosive, gaseous mixture, directly before the ignition.

The at least one gaseous component in particular is present as a gas already
on introduction into the cleaning apparatus. On the other hand, the gaseous
component can be present in the pressure container at overpressure in liquid form or
partly in liquid form.

The at least one pressure container in particular is fed with the at least one
gaseous component from a storage means. The filling of the at least one pressure
container is controlled via a suitable filling fitting. The filling fitting can likewise be
controlled, i.e. opened or closed, via the control device. The filling fitting in particular
is connected to the control device via a suitable control lead. The filling fittings in
particular are valves such as magnet valves. The storage means can be a

conventional gas bottle.

Thus the control device can e.g. be designed, to end of the filling of the at least
one pressure container, i.e. to close the filling fitting, as soon as the predefined
maximal pressure in the pressure container and which is stored in the control device is

measured via the pressure sensor at the pressure container.

The control device can comprise an input module, via which for example
nominal values (setpoints) such as maximal pressure, nominal residual pressure or
the quantities of gaseous components which are to be introduced into the cleaning
apparatus per cleaning cycle are acquired. The control and data leads in the present

description can basically be wire-connected or wireless.



NO/EP3105523
10

The cleaning device according to a further development of the invention
comprises a first pressure container as well as a metering fitting. The first gaseous
component is introduced from the first pressure container via the first metering fitting
into the cleaning apparatus. The first gaseous component is introduced from the first

pressure container into the cleaning apparatus, in particular via a first feed conduit.

The cleaning device moreover comprises a second pressure container as well
as a second metering fitting. The second gaseous component is introduced from the
second pressure container into the cleaning apparatus via the second metering fitting.
The second gaseous component is introduced from the second pressure container into

the cleaning apparatus in particular via the second feed conduit.

The two gaseous components in particular are introduced into the cleaning
apparatus in a stoichiometric quantity ratio to one another. The gaseous components
in the cleaning apparatus are mixed with one another in a mixing zone, into the
explosive, gaseous mixture. The mixing zone in particular lies in the receiving space of

the cleaning apparatus.

The pressure sensor in particular serves for measuring the pressure in the
pressure container during the introduction of the relevant gaseous component out of
the pressure container into the cleaning apparatus. If the cleaning device comprises
several pressure containers for several gaseous components, then the cleaning device
in particular comprises several pressure sensors for measuring the respective
pressures in the pressure containers of the gaseous components during the
introduction of the gaseous components out of the pressure container into the

cleaning apparatus.

The metering fitting or the metering fittings are controlled by way of a control
device in dependence on the pressure measurement values measured in the pressure

container or pressure containers by way of the pressure sensor or sensors.

The pressure container or the pressure containers for example can have a
maximal pressure of several bar, such as 10 bar or more, and in particular of 20 bar
or more. Thus a maximal pressure of 20 to 40 bar can be envisaged. The maximal
pressure corresponds to the starting pressure in the pressure container in the
pressure container at the beginning of the introduction of the gaseous component into

the cleaning apparatus.
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Means, such as compressors can be provided for compressing the gaseous
components in the pressure container. This is particularly the case if the gaseous
component in the storage means, from which the pressure container is fed with the
gaseous component, has a lower starting pressure than the predefined maximal

pressure.

The maximal pressure mentioned above permits the feed of the explosive
mixture or its starting components at a high pressure and accordingly at a high speed,
into the receiving space of the cleaning apparatus, in which atmospheric pressure

prevails for example.

The nominal residual pressure e.g. has an overpressure of 0.5 bar or more, in
particular of 1 bar or more, or even 2 bar or more, or 3 bar or more. Thus the gas
introduction speed for example at an overpressure of 1 to 2 bar can already be about

30% greater. The gas introduction duration is accordingly shortened.

The nominal residual pressure can also be 5 bar or more, or 10 bar or more.
The greater the nominal residual pressure, the greater the average speeds which are
possible, since the introduction speed is still comparatively high even at the end of the

introduction, due to the high nominal residual pressure.

The cleaning apparatus in particular comprises at least one outlet opening, via
which the explosive mixture and/or the explosive pressure wave can exit out of the
receiving space, e.g. a gas receiving channel, into the interior of the installation to be
cleaned or into a container envelope which is attached on the cleaning apparatus. The
at least one outlet opening is open to the outside, in particular during the ignition and
explosion of the explosive mixture. The at least one outlet opening is open to the
outside in particular during the introduction of the at least one gaseous component
into the cleaning apparatus.

The component of the ignition device which is effective with regard to the
ignition and is for the ignition of the explosive, gaseous mixture, in particular is
arranged in the receiving space, such as the gas receiving channel, of the cleaning
apparatus. In particular, the explosive, gaseous mixture which is provided in the
receiving space such as gas receiving channel, is brought to explosion by way of the
ignition device. The explosive, gaseous mixture in particular is ignited by way of the

control device via the ignition device.
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The ignition is effected e.g. by way of electrically triggered spark ignition, by
way of auxiliary flame or by way of pyrotechnic ignition with the help of suitably
attached ignition means and ignition devices. The ignition device in particular is an
electric ignition device. This is characterised in that this is designed for igniting an

ignition spark or in particular an electric arc.

In each case, one or more metering fittings for the metered introduction of the
gaseous components from the pressure container into the cleaning apparatus can be
assigned to each pressure container. Several metering fittings are provided per
pressure container, and thus in particular separate feed conduits are also assigned to
these in each case.

The flow cross-sectional area of the metering fitting or of the metering fittings
of the at least two gaseous components in particular are in a stoichiometric ratio to
one another.

The number of metering fittings per pressure container in particular
corresponds to the stoichiometric ratio of the gaseous components which are
introduced from the respective pressure containers and are for producing the

explosive gaseous mixture.

One can also envisage several pressure containers each being provided with
one or more feed conduits and metering fittings per gaseous component. The number
of pressure containers per gaseous component can correspond to the stoichiometric

ratio of the fed gaseous components.

The size reduction of the storage space in the pressure container during the
introduction of the at least one gaseous component into the cleaning apparatus,
according to a further embodiment can be achieved amongst others according to the

following described two variants.

According to a first variant, the pressure container can cooperate with an
expulsion device, by way of which the gaseous component is expelled amid the size
reduction of the storage space in the pressure container, during the introduction into

the cleaning apparatus.
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The expulsion device can comprise an expulsion element, such as a plunger or
expulsion cylinder for example. The expulsion element thereby is moved into the
storage space. The expulsion element can comprise a guide cylinder which is led in a
guide sleeve. The expulsion element can be hydraulically, pneumatically or motorically

driven. The drive in particular is active.

One can also envisage an expulsion gas such as nitrogen, being introduced into
an expulsion storage means with a gas receiving space of a changeable size, for
driving or propelling the expulsion element. An expulsion element is set into
movement by way of the size or volume increase of the expulsion storage means
which is effected by way of the gas introduction, and this expulsion element for its
part reduces the size of the storage space of the pressure container. The expulsion
element, which e.g. can be an expulsion cylinder, can cooperate with an expandable
balloon or a bellows structure. The compensation storage means can e.g. be formed

by way of an expandable balloon or bellows structure.

The expulsion element is moved back again amid enlargement of the storage
space, with a renewed filling of the storage space with the gaseous component. Thus

for example the expulsion gas can be led out of the expulsion storage means again.

According to a second variant, the storage space of the pressure container
cooperates with a compensation storage means which via a displacement element is
delimited from the storage space of the pressure container. The compensation storage
means forms a gas receiving space of a changeable size. A compensation gas, e.g.
nitrogen is contained in the compensation storage means. The displacement element
due to the increasing pressure in the storage space displaces amid the enlargement of
the storage space and amid the size reduction of the compensation storage means,
when the storage space is filled with the gaseous component. The compensation gas
in the compensation storage means is accordingly compressed, by which means the

pressure in the compensation storage means is increased.

On introduction of the gaseous component from the storage space into the
cleaning apparatus, the displacement element displaces due to the reducing pressure
in the storage space and the greater pressure in the compensation storage means,
amid the size reduction of the storage space and enlargement of the compensation

storage means.
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The displacement element with these procedures in particular displaces away

from the storage space and to it.

The energy of the compensation gas which is compressed in the compensation
storage means is thus utilised, in order to at least partly expel the gaseous component
in the storage space of the pressure container by way of the displacement element.
The compensation gas in the compensation storage means is relaxed with this

procedure, by which means the pressure in the compensation storage means reduces.

The displacement element can be a flexible membrane between the storage
space and the compensation storage means. The membrane can be stretchable. The
displacement element can also comprise a displaceable cylinder, in particular a
cylinder which is displaceable in a guide sleeve. The displacement means in particular
can be a double cylinder. The displacement element can also interact with an
expandable balloon or a bellows structure. The compensation storage means can e.g.

be formed by an expandable balloon or the bellows structure.

According to the embodiment according to the two mentioned variants, an
end-switch can be provided, by way of which the ignition is triggered via the control
device. The end-switch can be triggered for example by way of contact with the
expulsion element or displacement element when this has reached a desired/nominal

position during the expulsion procedure.

According to a particular further development of the invention, the cleaning
apparatus is a longitudinal component with a feed-side and a cleaning-side end
section. With regard to the feed-side end section it is the case of that end section, at
which the at least one gaseous component is introduced into the cleaning apparatus.
As the case may be, the term user-side end section can also be applied, since this end
section as a rule is towards the user. The feed-side end section can form a grip part,

via which the cleaning apparatus can be held by the user.

With regard to the cleaning-side end section, it is the case of that end section

which is directed to the location to be cleaned.

The longitudinal component in particular comprises a gas receiving channel,
also called gas leading channel, which runs in the longitudinal extension. The gas

receiving channel in particular is closed.
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The gas receiving channel in particular is a feed channel for the feed of the
explosive, gaseous mixture from the feed-side to the cleaning-side section. The gas-
receiving channel in particular forms the receiving space or a part thereof. The has
receiving channel ends in the cleaning-side end section and there in particular forms

one or more outlet openings.

The closed gas receiving channel can be designed as a pipe, also termed gas
receiving pipe or gas leading pipe. The pipe can be rigid or flexible. A flexible pipe can

e.g. be designed as a hose, such as a corrugated tube.

The longitudinal component can be designed for the attachment of a container

envelope on the cleaning-side end section.

The longitudinal component in particular is designed for bringing the explosive,
gaseous mixture as closely as possible to the location to be cleaned, before this

mixture is made to explode.

The at least one gaseous component in particular at the feed-side end section
can be introduced out of the at least one pressure container into the longitudinal
component, via the at least one metering fitting. The introduction in particular is

effected via a feed conduit.

The at least one metering fitting for the metered introduction of the at least
one gaseous component out of the at least one pressure container into the

longitudinal component in particular is attached in the feed-side end section.

If several metering fittings are provided on the cleaning apparatus for a
starting component in each case, then these can be arranged one after the other e.g.
in the longitudinal extension of the cleaning apparatus, such as longitudinal
component. Several metering fittings in each case for one starting component,
considered transverse to the longitudinal extension, can also be arranged along the

periphery of the receiving space, such as gas receiving pipe.

In particular, an inner pipe is arranged within the gas receiving pipe, in the

feed-side end section. The two pipes can be arranged concentrically to one another.

The inner pipe in particular forms a first introduction channel for the

introduction of a first, gaseous component out of the first pressure container. In
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particular a second, annular introduction channel is formed between the gas receiving
pipe and the inner pipe, for introducing a second gaseous component. The inner pipe

in particular ends in the gas receiving pipe.

The flow of the at least one gaseous component subsequently to its
introduction in particular runs in the longitudinal extension of the longitudinal

component in the direction of the cleaning-side end section.

The first introduction channel runs out in the direction of the cleaning-side end
section at the mentioned end of the inner pipe, in an outlet opening. The first and
second introduction channel, at the end of the inner pipe in particular merge into the
gas receiving channel, in particular into a feed channel. A mixing zone in particular is
formed at the end of the inner pipe, in which mixing zone the gaseous components
which flow out of the first and second introduction channel in the direction of the

cleaning-side end section are mixed into an explosive, gaseous mixture.

The cleaning apparatus or the longitudinal component in particular is a
cleaning lance. The length of the longitudinal component or of the gas receiving
channel can e.g. be 1 m (metre) or more, or 2 m or more, or 3 m or more or 4 m or
more. The cleaning apparatus or the longitudinal component, in particular under the
hot constraints, can have a length of one to several metres, e.g. of 4 to 10 m. The
cleaning apparatus can even have a length of up to 40 m if e.g. the gas introduction

duration has no significance, for cleaning in a cold environment.

The gas receiving channel can form a circular cross section. The (largest)
diameter of the gas receiving channel can be 150 mm (millimetres) or less, or 100
mm or less, or 60 mm or less, and in particular 55 mm or less. The diameter can

further be 20 mm or more, or 30 mm or more, in particular 40 mm or more.

The cleaning apparatus can also be designed for forming a cloud outside the
cleaning apparatus. In this case, the explosive, gaseous mixture via the outlet
opening does not flow into the container envelope, but directly into the interior of the

installation to be cleaned.

The cleaning apparatus, towards the cleaning-side end section can comprise an

outlet device with an additional receiving space for an explosive, gaseous mixture.
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The present invention has the advantage that the gaseous component is
introduced at a greater speed than with conventional methods, according to which the

pressure container is simply emptied to ambient pressure without further measures.

The predefined quantity of gaseous component can be introduced into the

cleaning apparatus within a comparatively short time thanks to the invention.

Thus the sojourn time of the container envelope in the hot interior of the
installation can be reduced by the comparatively rapid filling of the container
envelope. The danger of damage to the container envelope due to the heat and before

the triggering of the explosion is considerably reduced on account of this.

On the other hand, container envelopes which are more sensitive to heat, e.g.
of plastic can be applied due to the shorter sojourn duration. These container
envelopes are characterised for example by way of them being inexpensive in
manufacture. On the other hand, such container envelopes are also characterised in
that these are combusted without any residues. This is not always the case with
conventional, more heat-resistant container envelopes, due to the applied paper

material.

The quantity of gaseous component which is introduced into the cleaning
apparatus but also that which was previously introduced into the pressure container
can be controlled in an exact manner via pressure measurements at the pressure

container.

The pressure difference method according to the invention moreover permits a
monitoring of the gas introduction procedure with regard to possible malfunction.
Thus for example, a time limitation with regard to the introduction of gas into the
cleaning apparatus can be provided in the control device. Thus the metering fittings
are closed on reaching a maximal opening time, independently of whether the

nominal residual pressure has already been reached or not.

A pressure sensor which is connected to the control device and which
measures the pressure in the receiving space of the cleaning apparatus can be
provided in a further development of the invention. The introduction procedure can be
aborted and no ignition triggered in the case that the measured pressure exceeds a
critical pressure value during the introduction of the at least one gaseous component,

e.g. at a certain point in time or in a certain time interval of the introduction.
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Specifically, it may occur for example that the gaseous component(s) cannot
flow into the cleaning apparatus or only at a reduced speed due to an extraordinary
flow resistance in the cleaning apparatus. The gas pressure in the receiving space of
the cleaning apparatus as a further consequence lies above the normal gas pressure

during the introduction procedure.

Thus for example, according to a first possible scenario, the flow cross section
can be significantly reduced with a kink which is to say abrupt bend in a flexible
corrugated pipe of the cleaning apparatus. The container envelope does not unfold or
not completely, according to a further scenario. In both cases, the gaseous
component is prevented from flowing into the cleaning apparatus or into the

associated container envelope by way of an extraordinary flow resistance.

The limitation of the opening time of the metering fittings then effects a
premature stoppage of the introduction procedure without ignition of the already
introduced gaseous components. The introduction procedure can be started afresh as
soon as the fault has been overcome. One prevents the explosive mixture igniting
despite the fluidic resistance in the cleaning apparatus on account of this, and thus

the cleaning apparatus from becoming damaged.

The subject-matter of the invention is hereinafter explained in more detail by
way of preferred embodiment examples which are represented the accompanying

drawings. In each case are shown schematically in:

Figure 1: an embodiment of a cleaning device according to the invention;

Figure 2: a further embodiment of a cleaning device according to the invention.

Figure 1 schematically shows a cleaning device 1 for carrying out the cleaning
method according to the invention. The cleaning device 1 comprises a cleaning
apparatus in the embodiment of a coolable cleaning lance 2. The cleaning lance 2
comprises an outer encasing pipe 8 and an inner gas receiving pipe 7 which is
arranged within the outer encasing pipe 8 and which amongst other things forms the
gas receiving channel which is to say feed channel 11. The outer encasing pipe 8
encases the inner gas receiving pipe 7 and forms an annular cooling channel 12 by
way of this. The lance cooling and, with this, the encasing pipe 8 and the cooling

channel 12 however are not an essential feature of the invention.
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The cleaning lance 2 comprises a cleaning-side end section 4 and a feed-side

end section 5.

The feed channel 11 comprises outlet openings 31 for the explosive mixture, at
the cleaning-side end section 4. A container envelope 29 is moreover attached on the
cleaning-side end section 4. The container envelope 29 is fillable with the explosive,
gaseous mixture which is provided in the cleaning lance 2, via the feed channel 11

and the outlet openings 31.

The cleaning lance 2 at the feed-side end section 5 comprises an inner pipe 6
which is arranged in the gas receiving pipe 7. The inner pipe 6 forms a first
introduction channel 9. The inner pipe 6 in the direction of the cleaning-side end
section 4 ends in the gas receiving pipe 6 and forms an outlet opening for the first

introduction channel 9.

A second, annular introduction channel 10 is formed between the outer gas
receiving pipe 7 and the inner pipe 6. The two introduction channels 9, 10 at the end
of the inner pipe 6, in the direction of the cleaning-side end section 4 merge into the
feed channel 11 which is formed by the outer gas receiving pipe 7. A mixing zone 32
is formed in this transition, where the gas flows of the first and the second gaseous
components meet. The gaseous, explosive components are mixed in the mixing tone
32 into the explosive gas mixture, and are led as a mixture through the feed conduit

11 in the direction of the container envelope 29.

The cleaning lance 2 moreover comprises an ignition device 13 with an
ignition-effective component which in the feed channel 11 is arranged after the end of
the inner pipe 6 considered in the direction of the cleaning-side end. The ignition

device 13 is connected to a control device 3 via a control lead 15a.

The cleaning device 2 moreover comprises a first storage means 24 in the form
of a gas bottle, for feeding a first gaseous component into the cleaning lance 2. The
first gas bottle 24 is connected via a first gas conduit 22 to a first pressure container
21. The first pressure container 21 is fed from the first gas bottle 24 with the first
gaseous component. A filling fitting 23, in particular in the form of a valve is arranged
between the first pressure container 21 and the first gas bottle 24, and permits a

controlled feed of the first gaseous component out of the first gas bottle 24 into the
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first pressure container 21. A first pressure sensor 17 is provided on the first pressure

container 21, for measuring the pressure in the first pressure container 21.

A first feed conduit 20 leads from the first pressure container 21 to the first

introduction channel 9 of the cleaning lance 2.

A first metering fitting 18, in particular in the form of a valve, is arranged
between the first pressure container 21 and the first introduction channel 9, and
permits a metered introduction of the first gaseous component out of the first
pressure container 21 into the first introduction channel 9. The metering fitting 18 is
attached on the outlet of the first pressure container 21. A first check element 19 for
preventing a backflow of explosive gas mixture which is caused by the explosion, into
the feed conduit 20, is attached between the metering fitting 18 and the first
introduction channel 9. However, it is not absolutely necessary to provide the check
element 19.

The cleaning device 2 moreover comprises a second storage means 24' in the
form of a second gas bottle for feeding a second gaseous component into the cleaning
lance 2. The second gas bottle 24' is connected via a second gas conduit 22' to a
second pressure container 21'. The second pressure container 21' is fed with the
second gaseous component from the second gas bottle 24'. A second filling fitting 23',
in particular in the form of a valve, which permits a metered feed of the second
gaseous component from the second gas bottle 24' into the second pressure container
21'is arranged between the second pressure container 21' and the second gas bottle
24'. A second pressure sensor 17' is provided on the second pressure container 21',

for measuring the pressure in the second pressure container 21".

A second feed conduit 20' leads from the second pressure container 21' to the
second, annular introduction channel 10 of the cleaning lance 2. A second metering
fitting 18', in particular in the form of a valve, and which permits a metered
introduction of the second gaseous component out of the second pressure container
21" into the second introduction channel 10 is arranged between the second pressure
container 21 and the second introduction channel 10. The metering fitting 18' is
attached at the outlet of the second pressure container 21'. Moreover, a second check
element 19' for preventing a backflow of explosive gas mixture, caused by the
explosion, into to feed conduit 20', is attached between the second metering fitting
18' and the second introduction channel 10. The check element 19' however does not

necessarily have to be provided.
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The first gaseous component is a combustible gas such as acetylene, ethylene,
or ethane for example. The second gaseous component is oxygen or an oxygen-
containing gas which due to stoichiometry is fed in a larger quantity through the

larger, second introduction channel 10.

The filling of the pressure containers 21, 21' is effected in each case by way of
opening the filling fittings 23, 23', by which means the gaseous component flows out
of the gas bottle 24, 24' into the pressure container 21, 21'. The gaseous component
in the pressure container 21, 21' can have a maximum pressure between 20 and 40
bar. The pressure containers 21, 21' thereby serve for metering the starting

components, as will be described hereinafter in more detail.

The introduction of the gaseous components out of the pressure container 21,
21" into the associated introduction channel 9, 10 is effected in each case by way of
opening metering fittings 18, 18', by which means the gaseous component flows out

of the pressure container 21, 21' into the associated introduction channel 9, 10.

The metering fittings 18, 18' are controlled, i.e. opened or closed, via control
leads 15b, 15¢, by way of the control device 3.

The control device comprises an input module 41 for inputting control-relevant

parameters as has already been explained further above.

The gaseous starting components are introduced out of the pressure
containers 21, 21' into the cleaning lance 2, in defined quantities and in the
stoichiometric ratio. A defined quantity or volume of explosive, gaseous mixture in the
correct stoichiometric ratio is produced in this manner. It is only the correct
stoichiometric ratio of the gaseous starting components which renders the gas

mixture really explosive in the first place.

The exact quantities of the gaseous components can be computed on the basis
of the desired quantity of explosive, gaseous mixture and of the known stoichiometric
ratio of the gas components. Then, on the basis of a maximal pressure at the
beginning of the gas introduction, a nominal residual pressure, at which the
predefined quantity of gas has been discharged out of the pressure container when

reached, can be ascertained due to the fact that the quantity of gaseous component
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which is discharged from the pressure container can be computed from the differential

pressure in the pressure container.

Thus a value for the nominal residual pressure is stored in the control device.
The pressure sensors 17, 17' are connected to the control device 17, 17' via suitable
data leads 16a, 16b. The pressure prevailing in the pressure container 21, 21'is
repeatedly measured during the discharge of the gas out of the pressure bottle 21,
21', via the control device 3 by way of the mentioned pressure sensors 17, 17' on the
pressure container 21, 21'. The metering fittings 18, 18" are closed via the control
device 3 as soon as the measured pressure corresponds to the nominal residual
pressure, and thus the introduction of gas into the cleaning lance 2 is stopped. As was
hitherto the case, the pressure container 21, 21' has a certain quantity of gaseous
component, since the pressure container 21, 21' has a nominal residual pressure

which lies above the ambient pressure.

In contrast, with conventional methods, the pressure container is filled with
precisely the defined quantity of gas. Accordingly, the pressure container is emptied

on introducing the gaseous component into the cleaning lance.

The explosive mixture is ignited via the control device 3 by way of the ignition
device 13, after completing the introduction of the explosive mixture into the cleaning
lance 2 and after filling the container envelope 29 with the explosive, gaseous
mixture. The explosive mixture is ignited in the feed channel, wherein the explosion

propagates into the container envelope 29 and causes this to explode.

A viscous coolant is introduced into the annular cooling channel 12 which is
formed by the outer encasing pipe 8 and the inner-lying gas receiving pipe 7, and led
in the direction of the cleaning-side end section 4. The coolant cools the gas receiving

pipe 7 and thus the cleaning lance 2.

The cleaning lance 2 at its feed-side end section 5 or in its vicinity accordingly
comprises connections for the feed conduits 27, 28 of the coolant feed in each case.
Water for example, is fed through the first feed conduit 27, and air for example
through the second feed conduit 28. One can also provide only one coolant feed

conduit for the feed of only one coolant, e.g. water.

The coolant, e.g. a water/air mixture is led through the coolant channel 12.

The coolant at the cleaning-side end section 4 exits out of the coolant channel 12 via
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an outlet opening, which is indicated by arrows 30. The exiting coolant additionally
cools the container envelope 29. A closed coolant circuit can however also be

provided.

The introduction of the coolant components into the coolant channel 12 is
controlled via suitable fittings 25, 26 such as valves. The actuation of these permits a
connection and disconnection of the cooling. This active lance cooling or the valves 25,
26 can be actuated by hand or controlled via the control device 3. The fittings 25, 26

are accordingly connected to the control device 3 via control leads (not shown).

The coolant channel 12 can also be designed merely for passive cooling and
act in an insulating manner and in this manner protect the cleaning lance 2 and the
explosive gas mixture or its components, which are located therein, from being
heated.

The lance cooling described above, is optional as has already been explained,

and is not an essential feature of the ignition.

The cleaning-side end section 4 of the cleaning lance 2 with the container
envelope 29 which is attached thereon is introduced through the passage opening 53
in the wall 52 of a combustion installation 51 in the introduction direction E, into its
interior 54, for carrying out the cleaning method according to the invention. A
predefined quantity of gas, as described above, is led out of the pressure containers
21, 21" into the cleaning lances 2, by way of actuating the metering valves 18, 18'.
The gas is thereby introduced in a relative short time. The introduction can last below
one second to a few seconds, depending on the magnitude of the selected maximal
pressure and the quantity to be introduced. The introduction speed of the gaseous
components cannot be set infinitely high with the use of a container envelope 29.

Accordingly, limits are set with regard to the introduction time of the gas components.

The explosive mixture is ignited by way of the ignition device 13 directly after
the closure of the metering valves 18, 18' or with a temporal delay and brought to

explode.

The embodiment of a cleaning device 101 according to Figure 2 shows a
cleaning lance 102 with comparable construction as the cleaning device 1 according to

the embodiment example according to Figure 1.
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The cleaning lance 102 likewise comprises a gas receiving pipe 107 which
forms a feed channel 111. An inner pipe 106 which forms a first introduction channel
109 and ends in the gas receiving pipe 107 amid the formation of an outlet opening is

arranged in the gas receiving pipe 107 at the feed-side end section 105.

A second, annular introduction channel 110 is likewise formed between the
inner pipe 106 and the gas receiving pipe 107. The first and the second introduction
channel 109, 110 at the end of the inner pipe, in the direction of the cleaning-side end
section (not shown) merge into the feed channel 111, amid the formation of a mixing

zone 132.

The cleaning device 101 likewise comprises a control device 103 with an input
module 114. The cleaning device 101 moreover comprises a first and a second
pressure container 121, 121" for the feed of a first and second gaseous component.
The feed of the gaseous starting components to the pressure containers 121, 121'is
effected via suitable gas conduits 122, 122" and filling fittings 123, 123"

Pressure sensors 117, 117' which are connected to the control device 103 via

data leads 116a, 116b are also provided on the pressure containers 121, 121"

An ignition device 113 which is connected via the control lead 115a to the

control device 103 is likewise provided on the cleaning lance 102.

The present cleaning device 101 then differs from the cleaning device 1
according to Figure 1 by way of a plurality of first metering fittings 118, in particular
valves, which are connected in parallel and through which the first combustible
component is introduced from the first pressure container 121 into the first
introduction channel 109. The cleaning device 101 moreover comprises a plurality of
second metering fittings 118', in particular valves, which are connected in parallel and
through which the second gaseous component (oxygen) is led from the second
pressure container 121' into the second introduction channel 110. The number of the
first and second metering fittings 118, 118' thereby is in a stoichiometric relation with
the fed gaseous components. In the present example, the ratio is 2:7 which

corresponds to the stoichiometric ratio of combustible gas to oxygen.

The metering fittings 118, 118' are connected to the control device 103 via
suitable control leads 115b, 115c.
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Krav

1. Fremgangsmate for fjerning av avleiringer innvendig i beholdere og
installasjoner (51), med en rengjgringsanordning (1, 101) i form av
eksplosjonsteknologi, hvor rengjgringsanordningen (1, 101) omfatter et
rengjgringsapparat (2, 102) med et mottaksrom (11, 111) og minst én
trykkbeholder (21, 21'; 121, 121") som er forbundet med rengjgringsapparatet (2,
102) via minst én doseringsanordning (18, 18', 118, 118'), med fglgende trinn:
- tilveiebringelse av minst én gassformig komponent i trykkbeholderen (21,
21'; 121, 121'") ved overtrykk;
- innfgring av den i det minste ene gassformige komponenten fra
trykkbeholderen (21, 21'; 121, 121") i rengjgringsapparatet (2, 102) via
doseringsanordningen (18, 18', 118, 118");
- tilveiebringelse av en eksplosiv, gassformig blanding i mottaksrommet
(11, 111), omfattende eller bestdende av den i det minste ene introduserte
gassformige komponenten;
- antennelse av den eksplosive, gassformige blandingen,
karakterisert ved at
for optimalisering av innfgringen av den i det minste ene gassformige komponenten
ut av trykkbeholderen inn i rengjgringsapparatet:
- kontrollen med innfgringen av den i det minste ene gassformige
komponenten inn i rengjgringsapparatet (2, 102) utfgres i henhold til
prinsippet om differansetrykket mellom et maksimalt trykk ved
begynnelsen av innfgringen og et nominelt resttrykk etter ferdigstillelsen
av innfgringen, hvor det nominelle resttrykk ligger i et overtrykksomrade,
eller
- lagringsrommet i den i det minste ene trykkbeholderen blir redusert i
stgrrelse under innfgringen av den i det minste ene gassformige

komponenten i rengjgringsapparatet.

2. Fremgangsmate ifglge krav 1,k arakterisert ved atdet
nominelle resttrykk bestemmes pa grunnlag av det maksimale trykket pa basis av
mengden gassformig komponent som skal innfgres, og innfgringen av den i det

minste ene gassformige komponenten stoppes idet den nar det nominelle resttrykk.

3. Fremgangsmate ifglge krav 1 eller2, k arakterisert ved at
rengjeringsapparatet (2, 102) er utformet for 8 feste et beholderhylster (29) som

kan fylles med den eksplosive, gassformige blandingen, med fglgende trinn:
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- festing av et beholderhylster (29) pa rengjgringsapparatet (2, 102);

- tilveiebringelse av den i det minste ene gassformige komponenten i
trykkbeholderen (21, 21'; 121, 121') ved overtrykk;

- innfgring av den i det minste ene gassformige komponenten fra
trykkbeholderen (21, 21'; 121, 121'") inn i rengjgringsapparatet (2, 102)
via doseringsanordningen (18, 18', 118, 118");

- tilveiebringelse av en eksplosiv, gassformig blanding i mottaksrommet
(11, 111), omfattende eller bestdende av den i det minste ene
introduserte, gassformige komponenten og fylling av beholderhylsteret
(29) festet pa rengjgringsapparatet (2, 102) med en eksplosiv, gassformig
blanding;

- antennelse av den eksplosive gassformige blanding, hvor den eksplosive,

gassformige blanding i beholderhylsteret (29) er laget for & eksplodere.

4, Fremgangsmate ifslge et av kravene 1 til3, k arakterisert

v e d at rengjgringsanordningen (1, 101) omfatter en fgrste trykkbeholder (21,
121) for innfgring av en fgrste gassformig komponent og en andre trykkbeholder
(21' 121") for innfgring av en andre gassformig komponent, og de gassformige
komponentene innfgres i et stgkiometrisk mengdeforhold og blandes i

rengjgringsapparatet (2, 102) i den eksplosive, gassformige blandingen.

5. Fremgangsmate ifslge et av kravene 1 til4, k arakterisert
v e d attrykket i trykkbeholderen (21, 21'; 121, 121') males ved hjelp av minst
én trykksensor (17, 17'; 117, 117') under innfgringen av den i det minste ene

gassformige komponenten.

6. Fremgangsmate ifglge krav 5, karakterisert ved at den minst ene
doseringsanordning (18, 18', 118, 118") styres ved hjelp av en styreanordning (3,
103) i avhengighet av trykkmalingsverdiene som detekteres i trykkbeholderen (21,
21'; 121, 121") ved hjelp av den i det minste ene trykksensoren (17, 17'; 117,
117").

7. Fremgangsmate ifglge et av kravene 1 til6, k arakterisert
v e d at det nominelle resttrykket tilsvarer et overtrykk pd 1 bar eller mer,

spesielt 2 bar eller mer.

8. Fremgangsmate ifglge et av kravene 4 til7, karakterisert

v e d at en blandingssone (32, 132) er dannet i rengjgringsapparatet (2, 102), i
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hvilken blandingssone den fgrste og den andre gassformige komponenten blandes

inn i den eksplosive, gassformige blandingen.

9. Rengjgringsanordning (1, 101) for fjerning av avleiringer innvendig (54) i
beholdere eller installasjoner (51) ved hjelp av eksplosjonsteknologi, spesielt for
utfgrelse av fremgangsmaten ifglge krav 1 til 8, omfattende:
- et rengjgringsapparat (2, 102) med et mottaksrom (11, 111) for tilveiebringelse
av en eksplosiv, gassformig blanding fra én eller med minst én gassformig
komponent;
- minst én trykkbeholder (21, 21', 121, 121") som er forbundet med
rengjgringsapparatet (2, 102) og er for & tilveiebringe og innfgre den i det
minste ene gassformige komponenten inn i rengjgringsapparatet (2, 102);
- minst én doseringsanordning (18, 18'; 118, 118') for den doserte
innfgringen av den i det minste ene gassformige komponenten ut av den i
det minste ene trykkbeholderen (21, 21'; 121, 121" inn i
rengjgringsapparat (2, 102);
- en tenningsanordning (13, 113) for antennelse av den eksplosive,
gassformige blandingen;
- en styreanordning (3, 103) for styring av den i det minste ene
doseringsanordningen (18, 18'; 118, 118') og for antennelsen av den
eksplosive blandingen,
karakterisert ved at
rengjgringsanordningen (1, 101) omfatter midler for optimalisering av innfgringen
av den i det minste ene gassformige komponenten ut av trykkbeholderen (21, 21%;
121, 121") inn i rengjgringsapparatet (2, 1012), hvor midlene omfatter:
- styreanordningen (3, 103) som er konstruert for styring av den i det
minste ene doseringsanordningen (18, 18'; 118, 118') i avhengighet av
trykkmalingsverdiene som detekteres ved hjelp av minst én trykksensor
(17, 17"; 117, 117") i trykkbeholderen (21, 21'; 121, 121') pa en slik mate
at styreanordningen (3, 103) er i posisjon for @ avslutte innfgringen av
minst én gassformig komponent ut av den i det minste ene
trykkbeholderen (21, 21'; 121, 121") inn i rengjgringsapparatet (2, 102),
sa snart det malte trykket i trykkbeholderen (21, 21'; 121, 121") tilsvarer
et nominelt resttrykk som ligger i et overtrykksomrade, eller
- en anordning for stgrrelsesreduksjon av lagringsrommet i
trykkbeholderen under innfgringen av den i det minste ene gassformige

komponenten inn i rengjgringsapparatet.
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10. Rengjgringsanordning ifglge krav9, k arakterisert ved at
rengjgringsapparatet (2, 102) er utformet for festing av et beholderhylster (29)

som kan fylles med en eksplosiv, gassformig blanding.

11. Rengjgringsanordning ifglge krav 9 eller 10, k ara kterisert

v e d at rengjgringsanordningen (1, 101) omfatter en fagrste trykkbeholder (21,
121) og en f@rste doseringsanordning (18, 118) for innfgring av en fgrste
gassformig komponent, og en andre trykkbeholder (21', 121') og en andre
doseringsanordning (18', 118") for innfgring av en andre gassformig komponent inn

i rengjgringsapparatet (2, 102).

12. Rengjgringsanordning ifglge et av kravene 9tilll, k arakterisert
v e d at mottaksrommet (11, 111) omfatter en gassmottakskanal, seerlig en
tilfgrselskanal for tilfgrsel av den eksplosive blandingen i et beholderhylster (29)

som er festet pa rengjgringsapparatet (2, 102).

13. Rengjgringsanordning ifglge et av kravene 11 til 12,
karakterisert ved atihverttilfelle er én eller flere
doseringsanordninger (18, 18'; 118, 118") for innfgring av de gassformige
komponentene inn i rengjgringsapparatet (2, 202) tilordnet hver trykkbeholder (21,
21'; 121, 121"), hvor antallet doseringsanordninger (18, 18'; 118, 118') per
trykkbeholder (21, 21'; 121, 121") tilsvarer det stgkiometriske forholdet mellom de
gassformige komponentene, for fremstillingen av den eksplosive, gassformige

blandingen.

14. Rengjgringsanordning ifglge et av kravene 9-13, kara kterisert
v e d at rengjgringsapparatet (2, 102) er en langsgdende komponent med en
tilferselsside og med en rengjgringsides endedel (5, 105; 4), og den langsgaende
komponenten omfatter en gassmottakskanal (11, 111), saerlig en tilfgrselskanal
som gar i lengderetningen (L) og er tilférselen av den eksplosive, gassformige

blandingen fra rengjgringsidens endedel (5, 105, 4).

15. Rengjgringsanordning ifglge krav 14, k ara kterisert ved at
den i det minste ene doseringsanordningen (18, 18'; 118, 118') for den doserte
innfgringen av den i det minste ene gassformige komponenten ut av den i det
minste ene trykkbeholderen (21, 21'; 121, 121') inn i den langsgdende
komponenten (2, 102) er festet i tilfgrselsidenes endedel (5, 105).


kls_3
Rektangel


10

15

NO/EP3105523

16. Rengjgringsanordning ifglge et av kravene 9-15, k ara kterisert

v e d at rengjgringsapparatet (2, 201) er en renselanse.

17. Rengjgringsanordning ifglge et av kravene 11 til 16,
karakterisert ved atrengjgringsapparatet (2, 102) omfatter et
gassmottaksrgr (7, 107), og et indre rgr (6, 106) er anordnet inne i
gassmottaksrgret (7, 107) i tilfgrselsidens endedel (5, 105), og det indre rgret (6,
106) danner en fgrste innfgringskanal (9, 109) for innfgring av en fgrste gassformig
komponent ut av den fgrste trykkbeholderen (21, 121), og en andre ringformet
innfgringskanal (10, 110) for innfgringen av en andre gassformig komponent
dannes mellom gassmottaksrgret (7, 107) og det indre rgret (6, 106), og det indre
rgret (6, 106) ender i gassmottaksrgret (7, 107), hvor en blandesone (32, 132) er
dannet ved enden av det indre rgret (6, 106), og den fgrste og andre
innfgringskanalen (9, 109; 10, 110) forenes til en gassmottakskanal (11, 111),

spesielt til en tilfgrselskanal.
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