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(54) An arrangement for transporting gases

(57)  An arrangement for transporting earth gases
emanating from the soil from a space under a building to
the atmosphere comprises a housing (6) having an inlet
opening (7) configured to be connected to a pipe in fluid
communication with said space and an outlet opening
(9) configured to be connected to a pipe for exhausting
said earth gases to the atmosphere. A fan unit (21) is

arranged inside the housing for generating a gas flow
from the inlet to the outlet of the housing. The housing is
filled by a block (15) of a compressible material with outer
dimensions corresponding to the inner dimensions of the
housing and provided with recesses for said fan unit (21)
and members configured to define a flow path for said
gases from the housing inlet to a fan casing inlet and
from a fan casing outlet to the housing outlet.
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Description
TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to an arrange-
ment for transporting earth gases emanating from the
soil from a space under a building to the atmosphere.
[0002] Itis particularly desired to obtain such transport
of earth gases when these have a high content of radon,
and the present invention is for that sake especially di-
rected to such transport of earth gases containing radon
for preventing this radon from entering the building and
expose persons presenttherein to harmful radiation upon
decay.

[0003] Radonisalinkinthe chain of decay of uranium-
238 and occurs naturally in soil as the radio nuclide gas
that dissipates by exposure of soil to the atmosphere.
Studies have shown that the presence of radon gas may
dramatically increase the risk of occurrence of lung can-
cer, which is the reason for limit values not to be exceeded
in a building set by authorities, and this limit value is pres-
ently in Sweden set to be 200 bq for radon decay.
[0004] Radon gas permeates construction material as
porous cement blocks or poured foundations which have
become porous over time or which have cracked due to
stress, so that radon can penetrate building structures at
high concentrations. Thus, it will then be necessary to
arrange an arrangement mentioned above for conduct-
ing radon containing earth gases directly to the atmos-
phere, so that said limit value is not reached.

BACKGROUND ART

[0005] The present invention relates more particularly
to a said arrangement comprising:

e an air tight housing having an inlet opening config-
ured to be connected to a pipe in fluid communication
with said space and an outlet opening configured to
be connected to a pipe for exhausting said earth gas-
es to the atmosphere, and

* afan unit arranged inside said housing and having
on one hand a fan casing connected by an inlet to
said housing inlet and by an outlet to said housing
outlet and enclosing an impeller and on the other a
motor configured to rotate said impeller for generat-
ing a gas flow through said housing from the inlet to
the outlet thereof and by that transporting gases from
said space to the atmosphere.

[0006] Such arrangements are known through for ex-
ample SE 528 061 C2and US4 988 237. Although known
such arrangements are sufficiently efficient in transport-
ing earth gases emanating from the soil from a space
under a building to the atmosphere for keeping the con-
tent of radon gas entering a building on a desired low
level, there may be a desire to improve other properties
of these arrangements.
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SUMMARY OF THE INVENTION

[0007] Itis anobject of the present invention to provide
an arrangement of the type defined above being im-
proved in at least some aspect with respect to such ar-
rangements already known.

[0008] This object is according to the invention ob-
tained by providing such an arrangement in which said
housing is filled by a block of a compressible material
with outer dimensions corresponding to the inner dimen-
sions of said housing and provided with recesses for said
fan unit and members configured to define a flow path
for said gases from said housing inlet to said fan casing
inlet and from said fan casing outlet to said housing outlet.
[0009] A number of advantages are obtained by this
new approach to fill the housing of such an arrangement
by a block of such a material. One of them is that said
flow path may be obtained by very simple means resulting
in a reduction of production costs for the arrangement.
Furthermore, the presence of such a block of compress-
ible material in which the fan unit is embedded will auto-
matically be positive for attempts to suppress noises em-
anating from the operation of the fan unit.

[0010] According to an embodiment of the invention
said compressible material has a density exceeding 70
kg/m3, preferably being 80 kg/m3 - 200 kg/m3 and most
preferred 90 kg/m3 - 150 kg/m3. The use of a compress-
ible material having such a high density, which is much
higher than of for instance common foamed plastic, gives
this block a good mechanical stability making it possible
to use it for supporting different components, here the
components of the fan unit, which is also utilized in an-
other embodiment of the invention discussed further be-
low. This high density is also favourable for the ability of
the material to absorb noises.

[0011] According to another embodiment of the inven-
tion said compressible material is porous, especially a
foam material, which constitutes a favourable way of ob-
taining a block of said compressible material.

[0012] According to another embodiment of the inven-
tion said block of compressible material is formed by su-
perimposed parallelepipedic layers of compressible ma-
terial having the shape of a rectangular parallelepiped
and provided with different cut-outs for together forming
said recesses, which facilitates the production of the in-
terior of said housing and by that lower the production
costs thereof.

[0013] According to another embodiment of the inven-
tion said fan unitis floatingly arranged inside said housing
by means fixed thereto being in engagement with por-
tions of said compressible material block for holding the
fan unit embedded in said compressible material. This
means that vibrations possibly occurring from the oper-
ation of the fan unit may be efficiently absorbed by said
block through the possibility of the fan unit to move inside
said housing while compressing the material of said
block, so that such vibrations will not result in any noise
transferred to the walls of the housing or other parts of
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the arrangement.

[0014] According to another embodiment of the inven-
tion said engagement means of the fan unit comprises
at least one projection and said portions of said block
comprises at least one cut-out in the block designed to
receive said projection, which constitutes a simple way
of obtaining adequate, well defined positioning of the fan
unit inside the housing.

[0015] According to another embodiment of the inven-
tion said engagement means is fixed to said fan casing.
[0016] According to afurther embodiment of the inven-
tion said motor is arranged outside the fan casing, and
if the motor is then attached to said fan casing it is pre-
ferred to achieve this by resilient connecting members
suspending the motor elastically with respect to the fan
casing, so that vibrations from the motor may be sub-
stantially absorbed by said resilient connecting mem-
bers.

[0017] According to another embodiment of the inven-
tion said members configured to define said flow path
are formed by cut-outs made in said compressible ma-
terial block, which means that these members will be
obtained easily and to a low cost. The walls defining said
flow path will then also automatically have a positive in-
fluence upon the noise suppressing ability of the flow
path. This property may be further improved by having
the member configured to define a flow path from the fan
casing outlet to the housing outlet to comprise a channel
portion designed for suppressing noise. This may be ob-
tained by arranging the fan casing outlet and the housing
outlet mutually nonaligned and mutually displaced for
prolonging said channel portion.

[0018] The noise suppressing ability will according to
another embodiment of the invention be further en-
hanced by the fact that the extension of the channel por-
tion comprises at least one bend changing the air flow
direction of more than 70°, and according to another em-
bodiment of the invention said channel portion comprises
at least two said bends, and a part downstream said two
bends extends preferably substantially in parallel with
and in the same direction as a channel part upstream
said two bends, which has a further positive influence on
said noise suppressing ability.

[0019] According to another embodiment of the inven-
tion applied to the case that the motor is arranged outside
the fan casing said member configured to define a flow
path from the outlet of the fan casing to the outlet of the
housing has a first opening in fluid communication with
the interior of a motor casing enclosing said motor for
diverting a portion of exhaust gases from the fan casing
into one end of said motor casing and upstream or down-
stream of said first opening a second opening in fluid
communication with another end of said motor casing for
receiving gases having passed the motor for cooling
thereof. Thus, a part of the gas flow from said housing
inlet to said housing outlet is used to obtain cooling of
the motor arranged outside the main flow path through
the housing, so that no further equipment is necessary
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for obtaining efficient cooling of the motor. In case of a
separate cooling media such equipment may necessitate
a separate filter and other components increasing the
production costs of the arrangement. Furthermore, the
freedom of choosing locations of said housing could then
also be restricted by having such a separate cooling
equipment, especially if indoor air of the building is used
as cooling media.

[0020] Further advantages as well as advantageous
features of the invention will appear from the following
description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] With reference to the appended drawings, be-
low follows a specific description of an embodiment of
the invention cited as an example.

[0022] In the drawings:

Fig1 isasimplified view showing an arrangement ac-
cord- ing to the invention in use,

Fig2 isaperspective view of an arrangement accord-
ing to an embodiment of the invention,

Fig3 is a view of a compressible material block ar-
ranged inside a housing of the arrangement ac-
cording to Fig 2,

Fig4 is a perspective view of one layer of said com-
pressi- ble material block to be located closest
totheinletopening of the housing of the arrange-
ment shown in Fig 2,

Fig5 isaside elevation view of the layer shown in Fig
4 with a fan unit of said arrangement partially
received therein,

Fig6 is an exploded view of said compressible mate-
rial block layers and fan unitarranged inside said
hous- ing,

Fig7 is a section view according to VII-VIl in Fig 8 of
the arrangement according to Fig 2, and

Fig8 s a perspective, partially sectioned view of the
hous- ing of the arrangement shown in Fig 2.

DETAILED DESCRIPTION OF AN EMBODIMENT OF
THE INVENTION

[0023] Fig 1 illustrates schematically how an arrange-
ment 1 according to the invention may be located inside
a building 2, such as in a cellar thereof, in a closet or the
like. The arrangement is configured to transport earth
gases emanating from the soil 3 from a space 4 under
the building to the atmosphere 5 and has an airtight hous-
ing 6 having an inlet opening 7 configured to be connect-
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ed to a pipe 8 in fluid communication with said space 4
and an outlet opening 9 configured to be connected to a
pipe 10 for exhausting said earth gases to the atmos-
phere. Itis also indicated how a filter 11 may be arranged
upstream of the housing 6 for collecting particles drawn
from said space 4 through the air flow for preventing them
from entering the housing and causing disturbances of
the function of the fan unit arranged therein.

[0024] Fig 2 illustrates the arrangement, and it is
shown how an electronic control unit 12 is connected to
the interior of the housing 6 for controlling the operation
of a fan unit located therein and described further below
and possibly also for monitoring the function of the fan
unit by detecting parameters relating thereto, such as the
number of revolutions of an impeller of the fan unit. A
connector 13 for connecting the arrangement to an elec-
tric power supply and an on/off-switch are also visible.
[0025] Fig 3 illustrates the appearance of a block 15
of a compressible material designed to fill the housing 6,
and opposite openings 16, 17 for connection to said hous-
ing inlet opening 7 and outlet opening 9, respectively, are
shown. It appears that this block is formed by a number
of superimposed parallelepipedic layers 18 of compress-
ible material having the shape of a rectangular parallel-
epiped and provided with different cut-outs for together
forming recesses inside said block for receiving a fan unit
and members configured to define a flow path for gases
from said housing inlet to a fan casing inlet and from a
fan casing outlet to the housing outlet, which will be de-
scribed further below.

[0026] The compressible material is porous and here
a foam material with a high density for being a foam ma-
terial, namely of about 100 kg/m3. Said layers 18 are here
made by the material REGENOCELL™ constituted by
recycled porous fibrous material pressed together. This
results in a compressible material having a good me-
chanical stability. The material will also be easy to cut for
obtaining for example recesses therein and it will have a
high sound absorbing capacity. In addition, it will be
flame-retardant.

[0027] Fig 4 illustrates the appearance of the layer 18’
of said block 15 to be arranged next to the inlet opening
of the housing, and it appears that this layer is provided
with said opening 16. This layer 18 has also a recess 19
designed to receive a bottom surface of a fan casing 20
of a fan unit 21 shown in Fig 5. The layer 18’ has also a
cut-out 22 designed to receive a projection 23 on said
fan casing 20 for assisting said block to floatingly arrange
said fan unit 21 inside the housing.

[0028] Saidfanunit21 hasononehand saidfan casing
20 connected by an inlet 24 to the housing inlet 7 and by
an outlet 25 to the housing outlet 9 and enclosing an
impeller 26 and on the other a motor 27 received in a
motor casing 28 configured rotate said impeller for gen-
erating a gas flow through the housing from the inlet to
the outlet thereof and by that transporting gases from the
space 4 to the atmosphere 5. It is illustrated how the
motor casing 28 is attached to the fan casing 20 by re-
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silient connecting members 29 suspending the motor 27,
here an EC-motor of high efficiency, elastically with re-
spect to the fan casing for absorbing vibrations resulting
from the operation of the motor.

[0029] Figs 6 and 7 illustrate how cut-outs are made
in said compressible material block layers for receiving
the fan casing and the motor casing 28 of the fan unit 21
and other cut-outs made for defining said flow path for
gases from the housing inlet to the fan casing inlet and
from the fan casing outlet to the housing outlet. The flow
path of gases from the fan casing outlet 25 to the housing
outlet 9 will now be described while making reference to
Figs 5-7.

[0030] Cut-outs 30 are made in said compressible ma-
terial block layers for defining a first channel portion 31
extending from the fan casing outlet 25 substantially per-
pendicularly thereto and to the housing wall provided with
a housing inlet. Said first channel portion 31 emerges
into a second channel portion 32 realized through further
cut-outs and connected to the first channel portion
through a first bend 33 of 90°. The presence of this sec-
ond channel portion 32 results in a prolongation of the
flow path from the fan casing outlet to the housing outlet
resulting in an efficient suppressing of noise from exhaust
air from the fan. The second channel portion ends in a
second bend 34 of 90° connecting it to a third channel
portion 35 ending at the housing outlet 9 and extending
substantially in parallel with and in the same direction as
the first channel portion 31.

[0031] Furthermore, it appears from Figs 6 and 7 that
the member configured to defined a flow path from the
outlet of the fan casing to the outlet of the housing formed
by the cut-outs resulting in the channel portions 31, 33
and 35 has a first opening 36 in fluid communication with
the interior of the motor casing 28 for diverting a portion
of exhaust gases from the fan casing into one end 37 of
the motor casing and upstream of said first opening a
second opening 38 in fluid communication with another
end 39 of the motor casing for receiving gases having
passed the motor for cooling of the motor. Accordingly,
a minor part of the gases exhausted by the fan towards
the housing outlet is by this recirculated for obtaining ap-
propriate cooling of the motor.

[0032] The invention is of course not in any way re-
stricted to the embodiment thereof described above, but
many possibilities to modifications thereof will be appar-
ent to a person with ordinary skill in the art without de-
parting from the scope of the invention as defined in the
appended claims.

Claims

1. An arrangement for transporting earth gases ema-
nating from the soil (3) from a space (4) under a
building (2) to the atmosphere, said arrangement
comprising:
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* an air tight housing (6) having an inlet opening
(7) configured to be connected to a pipe (8) in
fluid communication with said space and an out-
let opening (9) configured to be connected to a
pipe (10) for exhausting said earth gases to the
atmosphere, and

+ a fan unit (21) arranged inside said housing
and having on one hand a fan casing (20) con-
nected by an inlet (24) to said housing inlet and
by an outlet (25) to said housing outlet and en-
closing an impeller (26) and on the other a motor
(27) configured to rotate said impeller for gen-
erating a gas flow through said housing from the
inlet to the outlet thereof and by that transporting
gases from said space to the atmosphere,

characterized in that said housing (6) is filled by a
block (15) of a compressible material with outer di-
mensions corresponding to the inner dimensions of
said housing and provided with recesses (19) for said
fan unit and members configured to define a flow
path for said gases from said housing inlet to said
fan casing inlet and from said fan casing outlet to
said housing outlet.

An arrangement according to claim 1, character-
ized in that said compressible material has a density
exceeding 70 kg/m3, preferably being 80 kg/m3 - 200
kg/m3 and most preferred 90 kg/m3 - 150 kg/m3.

An arrangement according to claim 1 or 2, charac-
terized in that said compressible material is porous,
especially a foam material.

An arrangement according to any of the preceding
claims, characterized in that said block (15) of com-
pressible material is formed by superimposed par-
allelepipedic layers (18) of compressible material
having the shape of a rectangular parallelepiped and
provided with different cut-outs for together forming
said recesses.

An arrangement according to any of the preceding
claims, characterized in that said fan unit (21) is
floatingly arranged inside said housing (6) by means
(23) fixed thereto being in engagement with portions
(22) of said compressible material block (15) for hold-
ing the fan unit embedded in said compressible ma-
terial.

An arrangement according to claim 5, character-
ized in that said engagement means of the fan unit
(21) comprises at least one projection (23) and said
portions of said block comprises at least one cut-out
(22) in the block designed to receive said projection.

An arrangement according to claim 5 or 6, charac-
terized in that said engagement means (23) is fixed
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10.

11.

12.

13.

14.

15.

to said fan casing (20).

An arrangement according to any of the preceding
claims, characterized in that said motor (27) is ar-
ranged outside the fan casing (20).

An arrangement according to claim 8, character-
ized in that said motor (27) is attached to said fan
casing (20), preferably by resilient connecting mem-
bers (29) suspending the motor elastically with re-
spect to the fan casing.

An arrangement according to any of the preceding
claims, characterized in that said members config-
ured to define said flow path are formed by cut-outs
(16, 17, 30) made in said compressible material
block (15).

An arrangement according to claim 10, character-
ized in that said member configured to define a flow
path from the fan casing outlet (25) to the housing
outlet (9) comprises a channel portion (31, 32, 35)
designed for suppressing noise.

An arrangement according to claim 11, character-
ized in that said fan casing outlet (25) and said hous-
ing outlet (9) are mutually non- aligned and mutually
displaced for prolonging said channel portion.

An arrangement according to claim 11 or 12, char-
acterized in that the extension of said channel por-
tion comprises at least one bend (33, 34) changing
the air flow direction of more than 70°.

An arrangement according to claim 13, character-
ized in that said channel portion comprises at least
two said bends (33, 34), and that a part (35) down-
stream said two bends extends preferably substan-
tially in parallel with and in the same direction as a
channel part (31) upstream said two bends.

An arrangement according to claim 8 or claim 8 and
any of the other preceding claims, characterized in
that said member configured to define a flow path
from the outlet (25) of the fan casing (20) to the outlet
(9) of the housing (6) has a first opening (36) in fluid
communication with the interior of a motor casing
(28) enclosing said motor (27) for diverting a portion
of exhaust gases from the fan casing into one end
(37) of said motor casing and upstream or down-
stream of said first opening a second opening (38)
in fluid communication with another end (39) of said
motor casing for receiving gases having passed the
motor for cooling thereof.
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