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(54) METHOD AND SYSTEM FOR REMOVING MOISTURE AND IMPURITIES FROM THE 
STRUCTURE

(57) The invention comprises a method and a system
for removing moisture and/or impurities from a structure,
which system comprises an air circulation system for cir-
culating air in a ventilation duct network, which ventilation
duct network comprises at least one ventilation duct (1),
and which ventilation duct (1) comprises a casing struc-
ture open at both ends and at least partly open on one
side. In the method, at least one hole (16) is drilled in the
structure at the installation position of the ventilation duct

(1), and the structure is partly or entirely roughened. The
ventilation duct (1) is fixed air-tightly to the surface of the
structure so that the roughened installation position in
the structure is disposed inside the at least partly open
side of the ventilation duct (1). Finally, dry air is circulated
in the ventilation duct network, whereby the moisture
and/or impurities possibly absorbed in the structure are
able to migrate to the air circulated in the ventilation duct
network.
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Description

Background of the invention

[0001] The invention relates to a method and system
for removing moisture and/or impurities from a structure.
[0002] Construction defects and water damages cause
moisture and mould problems both in new and old build-
ings. Particularly problematic are a ground slab, founda-
tion wall and wall structure, which, if built in a wrong way
and with wrong materials, as well as the formation of
gaps due to the drying shrinkage of concrete and through
holes, make it possible for humidity and impurities from
the structures and the ground below to pass on to the
indoor air and result in odour and health hazards. Prob-
lems are also caused by the erroneous adjusting of ven-
tilation to be a negative pressure ventilation, in which
case the make-up air is taken from the base floor, which
increases the migration of impurities into the indoor air.
[0003] Fixing humidity problems is a difficult and time
consuming activity, because all the damaged structures
need to be dried or torn down. A concrete structure dries
as a result of natural diffusion and evaporation, aiming
to achieve an equilibrium moisture content with its sur-
roundings. In diffusion, water vapour molecules move
randomly in the pores of a porous material. Diffusion aims
to balance vapour pressure differences of water vapour,
whereby water vapour molecules move towards the low-
er partial pressure. The humidity rising from the ground
as a result of diffusion or capillary force may cause mois-
ture damages on a surface of a structure and odour and
health problems for a user of the structure, if the moisture
cannot evaporate quickly enough from the structure.
[0004] Publication EP 1760223 discloses a wooden
plank floor beneath which plastic sheets resembling a
waterstop sheet have been installed to circulate air in the
space between a concrete slab and wooden plank floor.
The humidity created by the drying of concrete is led to
the room space from under the wooden plank floor. A
problem with such a system is that as the concrete struc-
ture is drying, the moisture and impurities are transferred
to the indoor air, which may cause health problems.
There are also systems in use in which air is sucked from
between moldings in the room to between the floor struc-
tures to dry the floor. The circulated air is finally led out.
Leading air from the room space to between floor struc-
tures makes ventilation more difficult to adjust and gath-
ers additional dust and impurities under the floor struc-
ture, possibly causing odour and health hazards.

Brief description of the invention

[0005] An object of the invention is thus to provide a
method and a system so as to enable the aforementioned
problems to be solved. The object of the invention is
achieved by a method and system, which are character-
ized by what is disclosed in the independent claims.
Some preferred embodiments of the invention are dis-

closed in the dependent claims.
[0006] The invention comprises a method for removing
moisture and/or impurities from a structure by means of
a system, which comprises an air circulation system for
circulating air in a ventilation duct network. The ventila-
tion duct network comprises at least one ventilation duct.
The ventilation duct comprises a casing structure open
at both ends and at least partly open on one side. In the
method, at least one hole is drilled in the structure at the
installation position of the ventilation duct, and the struc-
ture is partly or entirely roughened. After this, the venti-
lation duct is fixed air-tightly to the surface of the structure
so that the roughened installation position in the structure
is disposed inside the at least partly open side of the
ventilation duct. Dry air is circulated in the ventilation duct
network, whereby the moisture and/or impurities ab-
sorbed in the structure can proceed to the air circulated
in the ventilation duct network.
[0007] An advantage of the method and system ac-
cording to the invention is that the drying of the concrete
structure may be enhanced and accelerated, whereby
the structure dries faster dry enough for coating during
repair and construction. In addition, the moisture caused
by a potential water damage or other sources of moisture
may be easily removed without the moisture causing a
health hazard. The system may also be used for remov-
ing impurities, such as detrimental volatile organic com-
pounds (VOC), unpleasant odours, and radon.
[0008] Furthermore, the inventive method and system
allow condition data of the structure in the ventilation duct
network and/or inside the structure to be determined on
the basis of the air circulated in the pipe system of the
ventilation system. By means of the pipe system and the
ventilation duct network of the air circulation system it is
possible to detect moisture damages and/or increased
impurities all over the structure. By means of the condition
data measured by means of the system, possible leakage
damages may be detected and repaired before they
cause more serious damage to a building and health haz-
ards to the people staying of living in the building. By
means of sensors placed in the air circulation system,
the location of a moisture damage in the building may be
located fast and restricted to a particular area. Further-
more, by means of the system the structure may be dried
at the same time as real-time information is obtained of
the drying of the structures. In addition, a system that
defines condition data of a structure is a good tool for
monitoring the moisture in the structures of a building
during the entire life cycle of the building.

Brief description of the figures

[0009] The invention will now be described in more de-
tail in connection with preferred embodiments and with
reference to the accompanying drawings, in which:

Figure 1 shows a system for removing moisture
and/or impurities from a structure;
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Figure 2 shows a system used in defining condition
data of a structure;
Figure 3 shows a second system used in defining
condition data of a structure; and
Figures 4a to 4d show different embodiments of a
cross section of a ventilation duct;
Figure 5 shows a cross section of a concrete struc-
ture, comprising both a pipe system and a heating
system of an air circulation system; and
Figure 6 show a method for removing moisture
and/or impurities from a structure.

Detailed description of the invention

[0010] Figure 1 shows a system for removing moisture
and/or impurities from a structure. The structure is ad-
vantageously a concrete structure or another porous
structure in which moisture can move from one place to
the next within the structure as a result of the capillary
force, diffusion, or similar. Figure 1 shows a concrete wall
structure rising up from a footing and is in contact with
moisture rising from the ground. A capillary cut-off 17
may be formed in the wall structure to prevent the rise of
moisture higher in the structure. The capillary cut-off 17
may be made, for example, by drilling at least one hole
in the wall and by treating the hole thus formed by a sub-
stance preventing the rise of moisture. The position of
the capillary cut-off 17 is determined on a case by case
basis. In Figure 1, the capillary cut-off is formed at the
level of the lower surface of a heat insulator. To prevent
radon from accessing indoor areas of a building, a radon
cut-off 15 is formed by a foil-like material, the bottom part
of which is fixed to a wall by glueing, for example, and
the top part is turned over the insulator, placing it under
the cast floor. Although Figure 1 shows an interior wall,
the wall structure may also be an external wall or another
structure.
[0011] On the left side of the wall there is a ventilation
duct 1, installed air-tightly on the surface of the wall struc-
ture. For fixing, at least one of the following may be used:
screws, nails, glue, sealing compound, or other ways or
substances suitable for fixing. In addition, at least one
hole 16 has been drilled in the wall. The surface of the
wall structure has been roughened for the part on which
the ventilation duct 1 is to be installed, because there
may be paint or other coating material on the wall surface,
which prevents the passing of moisture to the outside of
the wall structure. At the holes 16 and roughened surface,
moisture and/or impurities may move on to the ventilation
duct 1 to be taken away. The radon cut-off 15 at the ven-
tilation duct 1 is fixed by its lower part to the wall structure,
and by its end part air-tightly to the bottom part of the
ventilation duct 1 and side and on the heat insulator. The
floor cast to be provided on the ventilation duct 1 and
heat insulator will permanently fix the ventilation duct 1
and radon cut-off 15 in place.
[0012] Figures 4a to 4d show different embodiments
of a cross section of a ventilation duct 1 of the air circu-

lation system. Plastic, metal or other suitable materials
may be used as the material for the ventilation duct 1.
The ventilation duct 1 comprises a casing structure open
at both ends, and at least partly open on at least one long
side. The cross section of the ventilation duct 1 shown
in Figure 4a shows that the casing-like structure consists
of a square casing 18 and wings 19 bent outside of the
casing edges. A purpose of the wings 19 is to make pos-
sible air-tight fixing of the casing 18 to the structure by
means of screws and/or sealing compound, for example.
Other fixing methods may also be used. Figure 4b illus-
trates a square casing 18 according to Figure 4a, but with
the wings 19 bent inwards in relation to the edges of the
casing 18. In such a case, glue or sealing compound, for
example, are well suited to fixing. Figure 4c shows a ven-
tilation duct 1 similar to Figure 4a, but the casing 20 is of
the shape of a semi-circle. The wings 19 are adapted to
be bent outward from the casing 20. Figure 4d shows a
semi-circle casing 20 with the wings 19 bending inward
in relation to the casing 20 edges. The cross sections of
the ventilation duct 1 are not limited to the shape in the
above examples, but other applicable cross sections may
be used. The ventilation duct 1 may be formed as a skirt-
ing board or another structure shaped esthetically suita-
ble for use in an interior space of a building. A goal is to
make as wide as possible a drying area of the structure
in contact with the circulation of dry air.
[0013] The system may also comprise a pipe system
1a of the air circulation system, which may be used for
drying and/or heating of a concrete slab. In said system,
at least part of the pipe system 1a of the air circulation
system is arranged to be permeable at least to moisture.
In the system, the pipe system 1a of the air circulation
system is arranged to circulate dry air in the pipe system
1a in question, and arranged to transfer moisture possibly
absorbed by the structure through the pipe system 1a of
the air circulation system to the air circulated in the pipe
system 1a of the air circulation system. The pipe system
1a of the air circulation system may be used for drying
and/or heating of any structure, such as a concrete slab.
The pipe system 1a of the air circulation system may be
installed in at least one structure, advantageously within
the structure.
[0014] The structure may be located in a floor, wall,
ceiling, or another structure. The air circulation structure
is an air circulation, heating, and/or drying system which
comprises an air circulation apparatus, air circulation
channel network, as well as heating, drying, and/or cool-
ing apparatus. In addition, the air circulation system may
comprises the pipe system 1a. In the pipe system 1a of
the air circulation apparatus and ventilation duct network
in the structure, air or another gaseous medium is circu-
lated at high speed. Heating, drying, and/or cooling ap-
paratuses may be missing from the air circulation system,
in which case room temperature air is circulated in the
pipe system 1a and ventilation duct network. The system
in the pipe system 1a and the channel network of the air
circulation apparatus may be interconnected, whereby
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the same air is circulating in both of them, or a separate
system may be formed of both, with different air circulat-
ing in them. Even though air is circulated in the air circu-
lation system in the embodiments to be described below,
the invention and its embodiments are not restricted to
these embodiments, but instead of air, another gaseous
medium suitable for the purpose may be used. Advanta-
geously, the circulation speed of air is 5 to 10 m/s, but
other speed may be used depending on the structure and
system.
[0015] The air circulation system may comprise a dry-
ing feature, whereby the moisture in the structure may
be transferred to the dry air circulated in the pipe system
and led out of the structure. As a heat source of the air
circulation system, heat sources of different kind may be
used, such as direct electric heating, a fire-place, district
heating, or a heat pump. Air may be circulated in heat
distribution pipe systems 1a, ventilation duct networks,
or other similar structures that are open casing struc-
tures, perforated structures, or otherwise so porous that
they let moisture, air, or other gases through them. In
such a case, they are moisture, air or other gases, and
impurities, such as volatile organic compound (VOC),
permeable. Moisture, air and/or impurities in the structure
may pass from the structure to the air circulated in the
air circulation system. The open casing structure of the
ventilation duct network of the air circulation system and
the holes and/or porous structure of the pipe system 1a
enable direct contact for the circulated air to the surround-
ing structure, such as a concrete structure, whereby it is
possible for the moisture in it to move to the circulated
air through the holes or roughened structure. At the same
time also the possible heat in the circulated air may trans-
fer to the structure around the ventilation duct network
and/or pipe system. The air exiting to the structure
through the holes or porous structure of the ventilation
duct network or pipe system 1a is insignificant. Before
concrete pouring, the pipe system 1a may be wrapped
in air-penetrating protective fabric to prevent the flowing
of fresh concrete through the holes and clogging up the
holes. If there is moisture and/or impurities present in the
structure, according to an embodiment all or part of the
circulated air may be removed outside and new air taken
from the outside to replace it.
[0016] In addition to the air circulation system, the sys-
tem may comprise a heating system which may be in-
stalled in the structure external to the pipe system of the
air circulation system. The heating system may comprise
an electric heating resistor wire, electric heating resistor
network, water-circulation heating, warm air pipe system
or another system suitable for heating. The heating sys-
tem is advantageously installed between the pipes of the
pipe system of the heating system but depending on the
heating system, the heating system may also be installed
elsewhere in the concrete structure such as in the con-
crete structure around the pipe.
[0017] According to an embodiment, the system in ad-
dition comprises the heating system described above,

which is adapted to heat at least part of the structure
outside the ventilation duct network. In such a case, the
heating system, which is an electric cable, for example,
may be installed to a wall, above the ventilation duct 1
shown in Figure 1, in which case it will be provided inside
the floor cast. In such a case, the heating system trans-
fers moisture and/or impurities to move towards the ven-
tilation duct 1. If the wall in question is an internal wall,
the heating system may be installed in the wall structure
on the opposite side of the ventilation duct 1, whereby
the moisture in the wall migrates, as a result of heating,
towards the ventilation duct 1.
[0018] The air circulation system of a building may
comprise one or more air circulation circuits whereby, for
example, the ceiling, walls, and floor may have one or
more air circulation circuits. Thus, the entire floor of an
apartment may be an air circulation circuits of its own, or
each room or part of room of the apartment may have an
air circulation circuit of its own. Likewise, the heating sys-
tem may comprise one or more heating circuits, whereby
a ceiling, walls, or floor may have one or more heating
circuits installed in the structure around or between the
pipe system 1a of the air circulation system or to a struc-
ture outside the ventilation duct network. The heating
system may be installed in the immediate vicinity of the
pipe system, but elsewhere, too, if it is desired to dry
moisture in different locations of the structure and/or it is
otherwise desired to control the migration of moisture.
[0019] Figure 5 shows a cross section of a concrete
structure, comprising a pipe system 1a and heating sys-
tem 1b of an air circulation system, where at least part
of the pipe system 1a of the air circulation system is ar-
ranged to be permeable at least to moisture. The heating
system 1b is arranged to heat the concrete structures
outside the pipe system 1a, and the pipe system 1a of
the air circulation system is arranged to circulate dry air
in the pipe system 1a. The pipe system 1a of the air cir-
culation system is additionally arranged to transfer mois-
ture and/or impurities possibly absorbed by the concrete
structure through the pipe system 1a to the air circulated
in the pipe system 1a of the air circulation system.
[0020] For the drying and/or heating of a moist con-
crete structure, at least part of the concrete structures
outside the pipe system 1a and/or the structure outside
of the ventilation duct network but in a fixed connection
with the ventilation duct network, is heated by the heating
system to increase the vapour pressure in the concrete
structure. The molecules in the concrete structure move
according to random thermal radiation. When a concrete
structure is heated, the vapour pressure in the concrete
structure increases and the movement of the concrete
molecules picks up. At the same time as the concrete
structure is heated, dry air is led to the pipe system 1a
of the air circulation system and/or ventilation duct net-
work, the partial pressure of the water vapour of which
is lower than the partial pressure of the concrete struc-
ture. In such a case the moisture possibly absorbed by
the concrete structure by the effect of the partial pressure
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difference in the concrete structure and pipe system 1a
and/or in the ventilation duct network is able to migrate
through the pipe system 1a and/or to the ventilation duct
network from the concrete structure having a higher va-
pour pressure to the air having a lower vapour pressure,
circulated in the air circulation system. As a result of dif-
fusion, the molecules in the concrete move in such a
manner that they move from their place to such a place
where there are fewer molecules, that is, through the pipe
system 1a and/or to the ventilation duct network to the
air having a lower vapour pressure, circulated in the air
circulation system. In Figure 5, the arrows 1c indicate the
migration of moisture from the concrete structure to the
pipe system 1a.
[0021] Dry air, which may be heated or cooled, is led
to the air circulation system. The force driving diffusion
in moisture migration is the absolute humidity of air, re-
sulting in that concrete usually dries faster in winter time
when there is less water vapour in the air. By heating
cold winter air, its moisture absorption ability may be im-
proved and drying accelerated. Usually, room-tempera-
ture dry air may be used as the air circulated in the pipe
system 1a and/or ventilation duct network. Dry air refers
to air whose relative humidity RH is advantageously ≤ 20
%, more advantageously ≤ 10 % and most advanta-
geously RH is 0 %. If air has to be cooled, it is advanta-
geously cooled down to the room temperature or below
it. The temperature of the circulated air is advantageously
21 °C or less. The lower the temperature of the air is, the
less water vapour it contains. Advantageously the hu-
midity of the air circulated in the pipe system 1a is lower
than the moisture of the concrete structure, in which case
the moisture absorbed by the concrete structure by the
effect of the partial pressure difference in the pipe system
1a and/or in the ventilation duct network is able to migrate
from the concrete structure having a higher vapour pres-
sure to the air having a lower vapour pressure, circulated
in the pipe system 1a and/or the ventilation duct network.
If there is no moisture in the concrete structure or there
is no longer any need to dry it, the system may be merely
used to heat the structure and the space outside of it. In
this case, the air led to the air circulation system is heated
and at the same time the structure may be also heated
with the heating system 1b, if needed.
[0022] Moisture and/or impurities possibly gathered in
the air circulated in the air circulation system may be
removed from it by drying the circulated air with the drying
system and/or by removing part of or all the circulated
air from the air circulation system and taking in new air
to replace it.
[0023] Figure 5 shows that the circulated air is led in
the concrete structure at point A of the pipe system 1a
of the air circulation system. The warm air circulates in
the pipe system 1a inside the structure and dries the
structure, also heating the structure if so desired, where-
by the moisture and/or organic compounds in the struc-
ture are able to migrate to the circulated air from the per-
forated or porous pipe system 1a. The circulated air exits

from within the structure at point B. The condition of the
concrete structure may be monitored in real time by plac-
ing sensors measuring the condition of the structure in-
side, for example, a fan unit that blows air into the pipe
system 1a, whereby their replacement and calibration is
easy during use. The sensors may also be positioned in
the air stream at different air distribution circuits. In Figure
5, at least one starting value of the air going into the
structure may be measured at point A, for example, and
at least one resulting value of the air coming from the
inside of the structure may be measured at point B, for
example.The condition data of the structure may be de-
termined based on at least one measured starting and
resulting value. When a starting and resulting value are
measured, at least one of the following is measured: tem-
perature, relative humidity of air, absolute humidity or air,
amount of radon, and at least one content of volatile or-
ganic compound. For example, when the resulting value
of the absolute humidity or air is measured for a longer
time period, a change in the drying of the concrete struc-
ture may be deduced.
[0024] The system for removing moisture and/or im-
purities from a structure, described in the above, may
additionally comprise a system for determining a condi-
tion data of the structure from the air circulating in the
pipe system 1a or ventilation duct network of the air cir-
culation system. The air circulation system additionally
comprises at least two sensors adapted in the air circu-
lation system, in which system at least one sensor is
adapted to measure at least one starting value from the
air going to the air circulation system within the structure,
and at least one sensor is adapted to measure at least
one resulting value from the air coming from the air cir-
culation system within the structure. Finally, to determine
the condition data of the structure, the system is adapted
to determine the condition data of the structure on the
basis of at least one starting and resulting value.
[0025] Figure 2 shows a system that may be used to
determine condition data of a structure. The system com-
prises four sensors 2 adapted in the air circulation system
to gather information, a data collection system 3 adapted
to receive and forward the information, and three servers
4, at least one server 4 of which is adapted to determine
the condition data. The sensors 2 may be placed in the
air stream at different air distribution circuits. In such a
case, the condition data of each air distribution circuit
may be separately determined by adapting at least two
sensors 2 in each air distribution circuit. At least one sen-
sor 2 may be adapted to measure at least one starting
value from the air going inside the pipe system 1a and/or
the ventilation duct network of the air circulation system,
and at least one sensor 2 may be adapted to measure
at least one resulting value from the air coming from in-
side the pipe system 1a and/or ventilation duct network
of the air circulation system. For example, two sensors
2 may be placed in the floor structure in the pipe system
1a, and two sensors 2 in the wall structure in the venti-
lation duct network. The sensors 2 may be adapted to
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send the measured starting and resulting values to the
data collection system 3. The data collection system 3
may be adapted to send at least one starting and resulting
value received from at least one sensor 2 to at least one
server 4. At least one sensor 2 may comprise a memory
for storing the measurement data, and a processor for
computing the condition data. In addition, at least one
sensor 2 may send or receive data on a wired or wireless
connection, whereby the sensor may send the condition
data it computed directly to the data collection system.
[0026] The data collection system 3 may comprise at
least one data logger 5, at least one data compiler 6, and
at least one data conveyor 7 adapted to receive and send
data, such as starting and resulting values or other data.
The data logger 5 (DL) may be adapted to receive data
from at least one sensor 2. The data compiler 6 (TK) may
be adapted to compile the data received from at least
one data logger 5, and the data conveyor 7 (TVL) may
be adapted to convey data received from at least one
data compiler 6 for at least one server 4. The data con-
veyor 7, data compiler 6, and/or data logger 5 may com-
prise a communication interface, which comprises an ap-
paratus or software to communicate by means of at least
one communications protocol. The communications in-
terface makes it possible for the data conveyor 7, data
compiler 6, and/or data logger 5 to access a wireless
radio network, for example. The sensor 2, data logger 5,
data compiler 6, and data conveyor 7 may both receive
and send data, and they may be separate devices or at
least two of them may be combined into one device. The
devices may be interconnected with a fixed or wireless
connection, such as Bluetooth or WLAN. Separate piec-
es of equipment may also be used for the connections,
such as radio transmitters or receivers. In addition, the
local area network of the measurement site may be uti-
lized. The data conveyors 7, data compilers 6, data log-
gers 5, and/or sensors 2 of the data collection system 3
may be connected to a local area network (LAN), a radio
network, such as a telephone network, a cloud service
or the Internet for forwarding the data to at least one
server 4,or for receiving data from at least one server 4.
In Figure 2, the starting and resulting values have been
sent to a server 4 in a cloud service.
[0027] In an embodiment, the data collection system
3 may also comprise a counter, a memory for storing
starting and resulting values, data collection software,
and processor for forming the condition data. If a change
is detected in the condition data of the structure, it is
possible to send an alarm message to a customer’s de-
vice from the data collection system 3 by means of, for
example, the data conveyor 7 through the phone network
or the Internet as a text message or an e-mail. In an
embodiment, the alarm caused by a change in the con-
dition data of the structure may be seen in the data col-
lection system 3 or in another way, for example, as an
indicator light flashing on the device, or an alarm sound
inside the building.
[0028] In an embodiment, the server 4 may be adapted

to determine the condition data of the structure on the
basis of at least one starting and at least one resulting
value received from at least one data collection system
3. The server 4 may comprise a memory for storing start-
ing and resulting values, server software, and processor
for forming the condition data. There may be a plurality
of servers 4, in which case different function may be car-
ried out on different servers 4.
[0029] The condition data of the structure may be de-
termined as a difference between at least one starting
and at least one resulting value. A second option is to
determine the condition data as a change rate, which
may be formed by means of at least one difference be-
tween a starting value and a resulting value and the dif-
ference between at least one previously measured and
computed starting and resulting value. In such a case,
the change rate is determined by comparing the change
with the behavioural history data. The previously meas-
ured starting and resulting values and the change rates
of the condition data may be stored in the memory of the
server 4, from which they may be retrieved when needed.
In addition, a predetermined threshold value for the dif-
ference between the starting and resulting value as well
as the change rate threshold value may be stored in the
memory of the server 4, by means of which it is deter-
mined when to send an alarm message on a changed
condition to a customer’s device. By means of calculating
the change rate, the aim is to disregard momentary
changes in the condition, which may cause unnecessary
alarms. Momentary changes in the condition may be
caused by natural changes in the air humidity or temper-
ature, for example.
[0030] The server 4 may be adapted to compare the
obtained at least one difference between the starting and
resulting value with a predetermined threshold value of
the difference between the starting and resulting value,
or to compare the change rate with a predetermined
threshold value of the change rate. If said difference be-
tween the starting and resulting value deviates from the
predetermined threshold value for the starting and result-
ing value, or if said change rate deviates from the pre-
determined threshold value for the change rate, the
change is noted in the condition data of the structure and
an alarm message is sent. It is possible to send an alarm
message to a customer’s device by means of, for exam-
ple, the phone network or the Internet as a text message
or an e-mail. The customer’s device may be a phone 8,
tablet 9, computer 10, or another applicable device. By
the use of a separate application in the browser, on the
phone 8 or tablet 9, the condition data may be monitored
and alarms received and acknowledged.
[0031] Figure 3 shows a second system used for de-
termining condition data of a structure, comprising four
controllers 11 operationally connected to the data collec-
tion system 3 and adapted to receive and send data. A
controller 11 may be adapted to receive control data sent
from a user’s device from the data collection system 3.
The user’s device may send control data either directly
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to the data collection system 3 or through a server 4 to
the data collection system 3, which forwards the control
data further to the controller 11. The controllers 11 may
send a confirmation on the received control data to the
server 4 in a return message. There may be one or more
controllers 11. The control data may comprise different
kinds of adjustment values relating to the air circulation
system, such as temperature, humidity of the circulated
air, or speed adjustment for air circulation. The control
data may further comprise the adjustment of at least one
heating system temperature. The controllers 11 may be
connected through a fixed or wireless connection to at
least one data logger 5, data compiler 6, or data conveyor
7 in the data collection system 3. The data collection sys-
tem 3 forwards the messages received from the server
4 to the controller 11 and the messages received from
the controller 11 to the server 4. The data collection sys-
tem 3 may forward messages relating to adjustments to
the sensors 2 or a unit controlling the sensors 2, and to
the control system of the heating system to adjust tem-
perature, air humidity, and air circulation speed. Other
devices or heating systems associated with the air circu-
lation system may also be controlled from the server soft-
ware on a server 4. Control data may also be sent when
the sensors are connected to a NAT local area network,
in which a device, such as a router, at the boundary of a
private network has a public address towards the public
network and converts all the packets from the private
network into public, and vice versa. The system accord-
ing to Figure 3 may also comprise sensors 2 of Figure 2,
connected to the data collection system 3 and measuring
the condition data of a structure. The sensors 2 may send
and receive data in accordance with the embodiments
disclosed in the above.
[0032] All the measurement and adjustment details
may be stored in a memory of the server 4 or another
device, from which they may later be examined. Meas-
urement and adjustment details may also be stored in
the memory in the data collection system 3, if needed.
The users themselves may manage where and how
alarms are sent by providing, for example, a phone
number for the text messages or an e-mail address.
Measurements made from structures provide much in-
formation on the conditions of the structures during the
life cycle of a building, and this information may be used
when an apartment is sold, for example.
[0033] In the following, a method for removing moisture
and/or impurities from a structure by means of a system
is illustrated with reference to Figure 6. As the system,
systems shown in Figures 1 to 5 or their parts combined
in various ways may be used.
[0034] The system may be used both at new and repair
sites. In renovation work, it is usually necessary to chisel
the floor structures open, whereby the system disclosed
in the above is easy to install before the floor structure
is cast. The system is in the same way simple to install
in new buildings. If there is no need to pull down the floor
structure, the inventive system may be installed on the

floor, on the wall surface right at the floor, like a skirting
board. This way the heating system of the type referred
to in the above may also be used, installed on the surface
of the wall structure, for example, close to a ventilation
duct. The system according to the invention is suitable
for building and renovation work of all kind, and may be
used both in building single-family houses and larger
sites. The system is particularly well suited for repair work
of schools, daycare centres and similar buildings.
[0035] The method for removing moisture and/or im-
purities from a structure by means of a system comprises
an air circulation system for circulating air in a ventilation
duct network, which ventilation duct network comprises
at least one ventilation duct 1, and which comprises a
casing structure open at both ends and at least partly
open on one side.
[0036] Before the ventilation duct 1 is installed on the
surface of a structure, at least one hole 16 is drilled 600
in the installation point of the ventilation duct 1 in the
structure, and the structure is partly or entirely rough-
ened. Holes are drilled in the structure advantageously
every 10 to 30 cm. The surface of the structure may be
roughened by sanding, for example, or by another suit-
able method. By means of the roughening and holes, the
moisture and/or impurities from the structure are able to
find their way out of the structure through the ventilation
duct 1. After this, the ventilation duct 1 is fixed 602 air-
tightly to the surface of the structure so that the rough-
ened installation position in the structure is disposed in-
side the at least partly open side of the ventilation duct 1.
[0037] In an embodiment, wherein the ventilation duct
network 1 will remain inside concrete in connection with
casting the floor, a capillary cut-off 17 to prevent moisture
from rising, and/or a radon cut-off 15 to prevent radon
from accessing the indoor space of the building may also
be formed in the structure.
[0038] In an embodiment, the ventilation duct network
may be installed above the original floor in a wall structure
at the skirting board position, at the bottom part of the wall.
[0039] When the ventilation duct network is tightly con-
nected to the structure, dry air is circulated 604 in the
ventilation duct network, whereby the moisture and/or
impurities possibly absorbed in the structure are able to
transfer from the roughened installation position to the
air circulated in the ventilation duct network.
[0040] The air circulated in the ventilation duct network
may be negatively pressurized in relation to the air inside
the building, which prevents possible gas streams from
the base floor to the room space. The negative pressur-
ization increases the migration of moisture and/or impu-
rities from the structure to the air circulated in the venti-
lation duct network. If it is desired to remove impurities
and leakage air from the structure, the negative pressure
may be small. A large negative pressure is used in mois-
ture removal from the structure. Moisture and/or impuri-
ties possibly gathered in the air circulated in the air cir-
culation system may be removed by drying the circulated
air and/or by removing part of or all the circulated air from
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the air circulation system and taking in new air to replace
it. Air may be removed and make-up air taken in from the
outside or, for example, from the exhaust air system of
the house. It is also possible to connect a sensor to the
system, which measures the humidity content of the out-
side air, and if the humidity outside is lower that the hu-
midity of the indoor air in the pipe system and/or ventila-
tion duct network, the circulated air is led straight out and
make-up air is taken in from the outside. Sub-zero air in
the wintertime is particularly dry. If radon from the ground
enters buildings, the system may be used as a radon
extractor.
[0041] A person skilled in the art will find it obvious that,
as technology advances, the basic idea of the invention
may be implemented in many different ways. The inven-
tion and its embodiments are thus not restricted to the
above-described examples but may vary within the scope
of the claims.

Claims

1. A method for removing moisture and/or impurities
from a structure by means of a system which system
comprises an air circulation system for circulating air
in a ventilation duct network, which ventilation duct
network comprises at least one ventilation duct (1),
and which ventilation duct (1) comprises a casing
structure open at both ends and at least partly open
on one side, in which method
at least one hole (16) is drilled in the structure at an
installation position of the casing structure of the ven-
tilation duct (1), and the structure is partly or entirely
roughened;
the at least partly open side of the casing structure
of the ventilation duct (1) is fixed air-tightly to a sur-
face of the structure so that the roughened and per-
forated installation position in the structure is dis-
posed inside the at least partly open side of the cas-
ing structure of the ventilation duct (1); and
dry air is circulated in the ventilation duct network,
whereby moisture and/or impurities possibly ab-
sorbed in the structure are able to migrate to the air
circulated in the ventilation duct network through the
at least partly open side of the casing structure.

2. A method as claimed claim 1, wherein a capillary
cut-off (17) and/or radon cut-off (15) is/are addition-
ally formed in the structure.

3. A method as claimed in claim 1 or 2, wherein the air
circulated in the ventilation duct network is negatively
pressurized in relation to the air inside the building.

4. A method as claimed in any one of the preceding
claims, wherein the moisture and/or impurities pos-
sibly absorbed in the air circulated in the air circula-
tion system are removed by drying the circulated air

and/or by removing at least part of the circulated air
from the air circulation system and taking in new air
to replace it.

5. A system for removing moisture and/or impurities
from a structure, which system comprises an air cir-
culation system for circulating air in a ventilation duct
network, which ventilation duct network comprises
at least one ventilation duct (1), and which ventilation
duct (1) comprises a casing structure open at both
ends and at least partly open on one side, and at
least one hole (16) is drilled in the structure at the
installation position of the casing structure of the ven-
tilation duct (1), and the structure is partly or entirely
roughened, in which system
the at least partly open side of the casing structure
of the ventilation duct (1) is adapted to be fixed air-
tightly to the surface of the structure so that the
roughened and perforated installation position in the
structure is disposed inside the at least partly open
side of the casing structure of the ventilation duct
(1); and
dry air is adapted to be circulated in the ventilation
duct network, whereby the moisture and/or impuri-
ties possibly absorbed in the structure are able to
migrate to the air circulated in the ventilation duct
network through the at least partly open side of the
casing structure.

6. A system as claimed in claim 5, which further com-
prises a heating system adapted to heat at least part
of the structure outside the ventilation duct network.

7. A system as claimed in claim 5 or 6, which further
comprises a pipe system (1a) of an air circulation
system installable in at least one structure, wherein
at least part of the pipe system (1a) of the air circu-
lation system is arranged to be permeable at least
to moisture, in which system
the pipe system (1a) of the air circulation system is
arranged to circulate dry air in the pipe system (1a)
of the air circulation system; and
the pipe system (1a) of the air circulation system is
arranged to transfer moisture and/or impurities pos-
sibly absorbed by the structure through the pipe sys-
tem (1a) to the air circulated in the pipe system (1a)
of the air circulation system.

8. A system as claimed in claim 7, which further com-
prises a heating system (1b) installed in at least one
structure, the heating system (1b) being arranged to
heat structures outside the pipe system (1a) of the
air circulation system.

9. A system as claimed in any one of the preceding
claims 5 to 8, which further comprises a system for
determining a condition data of the structure from
the air circulating in the pipe system (1a) and/or ven-
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tilation duct network of the air circulation system, the
air circulation system further comprising at least two
sensors (2) adapted in the air circulation system, in
which system
at least one sensor (2) is adapted to measure at least
one starting value from the air going into the pipe
system (1a) and/or ventilation duct network of the air
circulation system;
at least one sensor (2) is adapted to measure at least
one resulting value from the air coming from the pipe
system (1a) and/or ventilation duct network of the air
circulation system; and
the system for determining the condition data of the
structure is adapted to determine the condition data
of the structure on the basis of at least one starting
and resulting value.

10. A system as claimed in any one of the preceding
claims 5 to 9, wherein the ventilation duct (1) is adapt-
ed as a skirting board.
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