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(57) Abstract

An arrangement in an infrasound generator with a resona-
tor tube (10) open at one end thereof and having a substantially
uniform diameter. At said end the resonator tube is provided
with a conical diffuser (12), and the resonator tube is disposed
with the opening of the diffuser in an aperture (14) in a wall (13) ]
of a space containing heat exchange surfaces of a boiler installa-
tion, in order to communicate with said space at the open end of

the tube.
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AN ARRANGEMENT IN AN INFRASOUND GENERATOR

The invention relates to an arrangement in an
infrasound generator with a resonator tube open at one
end thereof and having a substantially uniform diameter,
which communicates at .the open end thereof with a space
containing heat exchange surfaces of a boiler installa-
tion, through an aperture in a.wall of said space. Such
infrasound generators are used for cleaning the heat
exchange surfaces by exposing said surfaces to the
influence of infrasound. '

When low-frequency sound (infrasound) is used for
sooting large industrial boilers and equipment for
industrial boilers such as economizers and air preheaters,
it has been found that the required acoustic power is
of the order of 100 W or more. In the generation of high
acoustic power at low frequencies it is always necessary
to use some type of resonator. A tube resonator of the
quarter-wave type has been found to be particularly
suitable. Such a resonator has a length which corresponds
to one forth of the wave length of the sound to -be
generated. When sound of the frequency 20 cps is being
generated, the wave length in air of room temperature
is 340/20 = 17 m and accordingly the length of the
resonator tube then will be about 4 m.

In the opening of the resonator tube, the air
movement is at maximum. Deeper in the resonator tube,
the amplitude of the air movement decreases. However,
the sound pressure is at maximum at the closed end of
the resonator tube and decreases with increasing distance
from the closed end. The losses in the sound generator
to a great extent consist of flow losses at the oscilla-
tion of the air at the open end. In order to minimize
this loss the open end of the resonator tube should be

sufficiently large.
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One method of generating high acoustic power is
to feed pulses of pressurized air into the closed end
of the resonator tube. The power developed by the pulses
of pressurized air is determined by the product of the
flow of pressurized air and the pressure encountered by
the pulses of pressurized air, viz. the sound pressure
at the closed end of the resonator tube. The sound
pressure in the resonator tube is dependent on the
diameter of the resonator tube. At a large diameter
at the closed end the sound pressure will be low for
which must be compensated by a large flow of pressurized
air. At a small diameter the sound pressure will be high..
However, in practical constructions, the amplitude of
the sound pressure at the closed end must be less than
the atmospheric pressure.

In order to obtain optimum conditions the resonator
tube accordingly should have different diameters at the .
open and closed ends, respectively. When acoustic power:
of the order of 100 W or more iS- to be generated it has
proved suitable to choose a diameter at the open end of
the resonator tube of about 0.8 m and a diameter at the
closed end of about 0.4 m. This difference in diameters
can be obtained by providing a conical resonator tube.
However, having conical form the resonator tube must be
made longer than a cylindrical tube at the same
frequency of the sound to be generated. Moreover, a
conical tube is unpractical considering manufacture as
well as mounting.

One solution of the problem is to make the resonator
tube cylindrical with the diameter which is the optimum
diameter considering the conditions at the closed end,
and to provide the tube with a diffuser at the open end.
A conical diffuser provides a good function and is simple
to manufacture. E.g. at a diameter of 0.4 m of the
resonator tube, a conical diffuser having the length of
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1 m and the opening diameter of 0.8 m is suitable. In
some cases it may be desired (due to lack of space) to
have a smaller diffuser. However, the ‘conical diffuser
should not have a conicity which is too large.

The purpose of the invention is to provide an
arrangement in an infrasound generator of the kind
referred to above which makes possible to combine with
the space containing the heat exchanger surfaces, a
resonator tube which by -utilization of the diffuser
effect described provides optimum conditions as to the
generation of sound in the space.

This purpose is achieved by the arrangement having
obtained the characteristics according to claim 1.

In order to explain further the invention an
embodiment thereof will be described in more detail
below with reference to the accompanying drawing in
which the figure is a side view of an infrasound
generator arranged according to the invention.

The infrasound generator can be of the type which
is. described in the Swedish patent application No.
7905616-4. The generator comprises a cylindrical
resonator tube 10 which is closed at one end thereof and
at said end is provided with valve means 11 for the
supply of pulses of pressurized air. The resonator tube
is provided with a conical diffuser 12 at the other end
thereof. The resonator tube and the diffuser are
dimensioned for the desired frequency and power as

described above.
The sound generator is mounted on a boiler wall

13 which may be a top wall or a side wall, the diffuser
12 being inserted into an aperture 14 in the wall such
that the open end of the resonator tube communicates
with the interior of the boiler (the furnace) and the
opening of the diffuser is substantially flush with the
inner surface of the boiler wall.
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The sound generator is mounted by means of a
cylindrical socket or tunnel 15 which is connected at
a flange 16 with the marginal portion of the aperture
14 and projects outwardly from the boiler wall 13. The
tunnel has an inner diameter which is sufficiently
large to allow the diffuser to be slid therethrough,
and thus surrounds the rest of the resonator tube with
an annular space between the outside of the resonator
tube and the inside of the tunnel. The resonator tube
is resiliently suspended in the tunnel by means of an
annular diaphragm 17 of steel sheet, which has a
thickness of some millimeters and is sealingly mounted
at the outer end of the tunnel, the diaphragm being
connected at the outer periphery thereof to the tunnel
and at the inner periphery thereof to the resonator
tube.

The resonator tube and the diaphragm form a
resilient system which has a natural frequency that
should be considerably higher than the frequency of the
sound generator such that a fraction only of the mass
forces from the vibrations of the resonator tube is
propagated to the boiler via the tunnel.

The diaphragm can take up axial forces only. Springs
18 are mounted between the outside of the diffuser and
the inside of the tunnel, said springs being suitably
distributed circumferentially, in order to avoid that
the cone hits the inside of the tunnel.
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CLAIMS

1. An arrangement in an infrasound generator with
a resonator tube (10) open at one end thereof and having
a substantially uniform diameter, which communicates at
the open end thereof with a space containing heat
exchange surfaces of a boiler installation, through an
aperture (14) in a wall (13) of said space, c harac-
terized in that the resonator (10) at the open end
thereof is provided with a conical diffuser (12) and is
disposed with the opening of the diffuser in the aperture
(14) in the wall (13), preferably substantially flush
with the inside of said wall.

2. An arrangement as claimed in claim 1,
characterized 1in that the resonator tube
by means of an elastic annular element (17) is sealingly
mounted to a socket (15) connected with the marginal
portion of the aperture (14), which projects outwardly

"from the wall (13) and surrounds the resonator tube (10)

spaced therefrom over at least part of the length of the
resonator tube. '

3. An arrangement as claimed in claim 2,
characterized in that said element comprises
an annular diaphragm (17) which is connected at the
inner periphery thereof to the resonator tube (10) and at
the outer periphery thereof to the socket (15) at the
outer end of the socket.

4, An arrangement as claimed in claim 2 or 3,
characterized 1in that resilient support
members (18) are provided between the diffuser (12) and

the socket (15).
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