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(57) Abstract: Air-cleaning system designed for one
or more rooms in a building and comprising a filter
ing unit (1), and a blower assembly (18) for driving
the air through a number of filters in the filtering unit
and for circulating filtered air through the rooms. The
side walls (21, 24) of the unit form outer walls for air
ducts (33, 34, 35, 36) in the filtering unit (1 ), for air
currents between the inlet and outlet of the unit and for
passage through the filters, with three sections above
one another. Each filter section extends between two
of the side walls arranged opposite each other in pairs.
Each filter section has partition walls (37, 38, 43, 44)
which separate each filter and bypass ducts (33, 34)
of a first type for carrying an uncleaned air current to
filters located above. Other partition walls (39, 40)
separate bypass ducts (35, 36) for cleaned air, which
has passed through filters lying below, from filters ly

ing above. In this way, the air currents can be made to
pass in parallel flows through the respective filter.



TITLE

Air-cleaning system for one or several rooms and a filtration unit forming part

of the air cleaning system

TECHNICAL FIELD

The present invention relates to an air-cleaning system and to a filtering unit

included in the system, according to the preambles of appended claims 1

and 3, respectively.

BACKGROUND ART

In conventional air systems for rooms, for example in dwellings, there is

generally no filtering of the air at all, since the air is generally admitted

directly from outside and conveyed into each room via intake air arrangements

in the external walls and window frames, which results in poor air quality and

poor heat economy. Certain types of systems include a filter unit with a limited

filter surface through which all of the air is made to pass, which results in high

flow rates or poor utilization of the air. Another previously known and typical

design has the intakes additionally placed low down in the room, while exhaust

air is collected high up in the room, which creates problems whose causes have

not hitherto been resolved.

DISCLOSURE OF THE INVENTION

The object of the present invention is to permit a high-quality clean-air

environment and good heat economy using a system that can be easily

installed in most premises, even retrofitted.
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Said object is achieved by means of the air-cleaning system and the filtering

unit included therein, as characterized according to appended claims 1 and

3 , respectively.

DESCRIPTION OF THE FIGURES

The invention will be described in more detail below with reference to the

attached drawings, in which

Fig. 1 shows, purely mechanically, an example of the installation of

an air-cleaning system according to the invention in a building,

Fig. 2 is a perspective view of a filtering unit according to the

invention, one side wall having been removed for purposes of

illustration,

Fig. 3 is a side view of the unit according to Fig. 2 , likewise with one

side wall removed, and

Fig. 4 is a block diagram showing an example of the system

according to the invention.

PREFERRED EMBODIMENT

As will be seen from Fig. 1, the air-cleaning system comprises one or more

filtering units 1 with fine filters for high-quality cleaning of air, which in

principle can be recirculated in a virtually closed system. In practice,

however, there is a controlled exchange of a certain proportion of the air with

the outside air. Examples of the structure of a filtering unit 1 are described in

more detail below with reference mainly to Fig. 2 and Fig. 3 . The system

comprises an intake air side 2 for intake of air to each room 3, 4, 5 , in the

form of a number of air ducts 6 , 7 , 8 , for example so-called spiral pipes,



which are branched such that intake air can pass directly into each room via

intake air openings 9 , 10, 11, with at least one opening per room. The

openings are designed as intake air devices and are advantageously

configured with nozzles or distributors having adjustable opening slits, such

that the air is distributed uniformly across the room with a selected flow.

According to the invention, the intake air devices 9 , 10, 11 are placed high up

in each room, preferably in the ceiling 12 or high up on a wall, while the

exhaust air from the room is collected as low down as possible, near the floor

13. The system therefore has an exhaust air side 14 with a number of air

ducts 15 which each begin with a respective exhaust air opening 16 as

exhaust air device, one or more for each room, and are brought together to

form an exhaust air duct or return duct 17 to the filtering unit 1, which can be

placed at a suitable location in the building, for example on a bottom storey,

as shown. Each exhaust air device preferably comprises a coarse filter or

pre-filter for collecting coarser particles, dust, etc., which often gathers at or

near floor level.

To create the air circulation, i.e. the air flow in the system and through the

unit 1, an air blower assembly 18 with a large capacity and a large duct area

is provided in order to permit a strong flow with low speed. As in the example

shown, the blower assembly is advantageously integrated in the filtering unit

1 and forms a blower level or blower section 19 at the bottom of the unit, as

can be seen from Figures 2 and 3 . In the example, the blower is of the radial

blower type, its inlet or outlet advantageously being provided with a pre-filter

or coarse filter for further collection of residual large particles before the air is

conveyed onward to the fine filters.

The filtering unit 1 will now be described in more detail, referring mainly to

Figures 2 and 3. It is constructed as a closed cabinet with a box-shaped

housing 20 or casing with four plane opposite side walls 2 1, 22, 23, 24

forming parallel pairs, and with a top part 25 and a bottom part 26. The

housing is made up of a number of levels or sections, of which the lowermost



is the blower section 19. Each section can be a separate unit that can be

stacked on top of lower units.

Above the blower section, there are three filter sections 27, 28 and 29 or

levels, each with a fine filter 30, 3 1, 32, for example in the form of a carbon

filter bed with a large surface area and high-quality filtering performance. In

order to better illustrate the mechanical structure, however, the filter material

in the filter bed has not been depicted in Fig. 2 . By virtue of the uniform

structure of the housing 20, all the sections have a uniform outer cross-

sectional shape and uniform dimensions as regards the horizontal cross

sections through each level.

As will be seen from Figures 2 and 3 , the filters are essentially rectangular in

their horizontal cross section but have different dimensions and positions.

Nevertheless, each filter, in the vertical direction as seen in Fig. 3 , extends

over the full depth of the housing between two of the opposite side walls. In

the transverse direction in the plane of the paper in Fig. 3, the filters are

consistently shorter than the space between the two opposite side walls 2 1,

22 and leave space for bypass ducts 33, 34, 35, 36 for passage of air past

one filter section or two sections. These ducts, which are here referred to as

bypass ducts for simplicity, are separated from the filters 30, 3 1, 32 by

means of partition walls 37, 38, 39, 40, 4 1, 42. The bypass ducts are of two

types, namely bypass ducts 33, 34 of a first type which allow uncleaned air to

flow past one or more filter sections in order to guide the air flow to the

underside of one of the filters that are located above. They are located in the

lowermost filter section 27 and in the next above filter section 28. Bypass

ducts 35, 36 of a second type allow cleaned air to flow past filter sections

located above. In the example, they are present in the middle section 28 and

in the upper section 29. The middle section thus includes both types of

bypass ducts 34, 35, one on each side of the middle filter. The four partition

walls 37-40 are upright, i.e. have a substantially vertical extent when viewed

from the side, optionally with a slight inclination, two of the partition walls 37,



38 being shorter than the intermediate space between two section planes

and merging, in the lower filter section and middle section, into two

horizontal, obliquely inclined partition walls 43, 44, which end at the

underside of an edge 45, 46 of the respective filter located above. The filters

30, 3 1, 32 are each supported by openworked carriers 47, 48, 49, which in

practice are designed as gratings that form inlets of large surface area for

uncleaned air. The inclined partition walls 43, 44 in the lower filter section 27

and in the middle section 28 separate ducts 50, 5 1 for admission to or

removal from the filters in these sections. Corresponding inclined partition

walls 52, 53 are present below the lower filter 30 and above the upper filter

32 in order to create an inlet duct and outlet duct, respectively, for the filters.

The lower inclined partition wall 52 is located in the blower section 19 and

defines the inlet duct together with a partition wall 54 that has an opening 55

to which the outlet of the blower is connected.

Between each section there are through-openings 56, 57, 58, 59 to allow the

air to flow from the section underneath to the bypass ducts 33, 34, 35, 36.

Under the top part 25, there is an outlet section 60 with a partition wall 6 1

which has an opening 62 above the upper bypass duct 36 and an opening

63 above the upper partition wall 42. The opening 63 allows the cleaned air

to flow from the upper filter. In this way, all the filtered air is collected at the

top of the housing and driven onward through an outlet opening 64 in the top

part and, via a conical portion 65, arrives at the intake air side of the duct

system.

By means of the structure described above, an installation with fine filters is

obtained which has a very large filter surface and takes up the least possible

space in the premises. This is achieved by the fact that the three filters are

coupled in parallel, such that the air driven by the blower is guided in three

parallel air currents up through each of the filters and balanced such that the

flow is uniform. The balance is achieved through the choice of the cross-

sectional surface area of the air ducts, in respect of which the positioning of



the partition walls 37-42 for separate bypass ducts 33-36 is of great

importance. An important factor for the capacity of each filtering unit 1 is the

housing with a chosen transverse dimension viewed horizontally, and starting

from this area it is possible to create balance in the air flow through the

choice of filter size, which is advantageously the same for all the filters, and

through the positioning of the partition walls, i.e. seen in the side view

according to Fig. 3 the positioning of the partition walls is chosen in the

lateral direction of the rectangular cross section of the bypass ducts 33, 34,

35, 36 with a fixed depth which is essentially equal to the distance between

the opposite side walls 23, 24. As is clear from the example, the bypass

ducts 33, 36 in the lower filter section 27 and in the upper filter section 29

have a considerably larger cross-sectional surface area than each of the two

bypass ducts 34, 35 in the middle section 28, preferably of the order of

magnitude equal to the sum of the two bypass ducts 34, 35.

In summary, a main flow from the blower section 19 is divided up into

subsidiary flows, such that a subsidiary flow in the lowermost section 27

passes through the lowermost filter and is made to pass between the filter 3 1

in the middle section 28, or it is alternatively allowed to bypass the middle

filter and passes through the upper filter 32.

The subsidiary flow that passes through the lower filter 30 bypasses the

middle filter in the middle section and the upper filter in the upper section.

The subsidiary flow through the middle filter bypasses the upper filter. Two of

the subsidiary flows from the middle section flow together in the common

bypass duct 36 in the upper section 29 and are combined, above the latter,

with the subsidiary flow from the upper filter 32 and conveyed to the common

outlet from the filtering unit 1 to the intake air side 2 in the system.

The pipe system outside the filtering unit 1 is also dimensioned for a

balanced air flow. The ventilation flow outside the filtering unit is also parallel,

i.e. the rooms are connected in parallel. To achieve an optimal flow, different



pipe dimensions are used as regards the cross-sectional surface area, such

that on the intake air side 2 the pipe dimension in individual rooms is less

than in certain parts with supply to several rooms.

Fig. 4 shows a block diagram of an example of a ventilation system in which

the air-cleaning system according to the invention can be included. The

system can advantageously be integrated with a heating/cooling system and

form a complete air-conditioning system. For this purpose, the system can

include a heating/cooling unit 66, for example downstream of the filtering unit

1, and can either be integrated in the same housing or separately. For

example, the heating/cooling unit can be designed as a cartridge that is part

of the housing. The heating can be provided by a water battery with heated

water, for example by a heat pump and heat exchanger, alternatively by

electric heating. In the example, a regulating valve 67 is shown which is

controlled by a thermostat, which can be an outdoor thermostat, possibly in

combination with one or more indoor thermostats. The blower in the system

can be a blower 18 with a constant flow. The main flow is a closed flow from

the intake air side 2 into each of the rooms 4 , of which one is shown

schematically in Fig. 4 . The air flows in at the top of the rooms through the

opening 9 , which can be an adjustable air valve, and leaves the rooms at the

bottom via the exhaust air opening 16, preferably provided with a coarse filter

68.

On the exhaust air side 14, most of the flow is returned to the suction side of

the main blower 18, while a varying smaller proportion is conveyed out into

the environment, preferably via a blower 69 and a damper valve 70 in an

outlet duct 7 1. In a corresponding manner, fresh air from the environment is

admitted via an inlet duct 72 and a blower 73 to the suction side of the main

blower 18. The main flow not exchanged passes through a controlled

damper valve 74, which interacts with other units in the air exchange. This

can be controlled by several parameters, for example carbon monoxide on

the exhaust air side 14 is detected by a sensor in the air duct downstream of



the rooms, but the outer and inner temperatures can also control the air

exchange, which for economic reasons should be kept low when there are

large temperature differences between outdoor air and indoor air or in the

event of poor air quality outdoors, although high quality of the indoor air

should be ensured, for which a low carbon monoxide content is a measure.

The filters in the filtering unit 1 are advantageously composed of high-quality

adsorbent carbon particles assembled in three box-shaped beds, which each

rest on carriers 46, 47, 48. The carbon granules are of Feneron, for example,

which is able to separate, from the air flows passing through each filter 30,

3 1, 32, very small particles and materials, even odors, gases, radon, etc. By

virtue of the passage of air transversely through the horizontal filters with a

large filtering surface area, the flow rate through the filters can be kept low,

thus resulting in a high degree of filtering. The structure of the unit 1 thus

results in an extremely large filter surface in relation to the cross-sectional

surface area of the inlet and outlet 64. The large surface area of each filter

means that the tendency to clogging is reduced and the useful life of the

filters is prolonged.

The invention is not limited to the examples described above and shown in

the drawing, and instead it can be varied within the scope of the appended

claims. For example, different dimensions and angles can be used, for

example as regards the walls between filters and air ducts. A good starting

point, however, is that the housing should be given a standard size and that,

if a greater flow capacity is required, two, three or more filtering units are

used which are coupled in parallel, for example simply positioned alongside

one another and coupled to the intake air side and exhaust air side of the

system. In special cases with extremely high demands on the degree of

filtering, it is conceivable to couple the units in series. Both the inlet and also

the outlet of the housing can be placed at the bottom and the top,

respectively, of one of the side walls. For the sake of simplicity, the

expression unfiltered air is used, which means air that may be coarse-filtered



but is not filtered in fine filters. The housing can be provided with insulation in

the outer walls, and there are inner walls in the housing which instead form

some of the walls of the air ducts in the filtering unit.



CLAIMS

1. An air-cleaning system designed for one or more rooms (3, 4, 5) in a

building and comprising at least one filtering unit (1), and a blower assembly

(18) for driving the air through a number of filters (30, 3 1, 32) in the filtering

unit or units and for circulating filtered air via intake air ducts (6, 7 , 8) and

intake air openings (9, 10, 11) through said rooms and via exhaust air

openings (16) and exhaust air ducts (15) back to the filtering unit or units,

and with a controlled distribution/exchange with outdoor air via inlet and

outlet ducts (72, 73), each filtering unit (1) being designed with a box-shaped

housing (20) and closed side walls (21-24) and with an inlet (55) for

uncleaned air at the bottom and an outlet (64) for cleaned air at the top,

characterized in that the side walls (21-24) of the housing form outer walls for

air ducts (33, 34, 35, 36) in the filtering unit (1), for air currents between the

inlet and outlet of the unit and for passage through the filters, which are

designed with three sections above one another, in that each filter section

extends essentially between two of the side walls, in that the side walls are

arranged opposite each other in pairs and parallel in pairs, in that each filter

section has, on the one hand, partition walls (37, 38, 43, 44) which separate

each filter and bypass ducts (33, 34) of a first type for carrying an uncleaned

air current to filters located above, and, on the other hand, partition walls (39,

40) which separate bypass ducts (35, 36) for cleaned air, which has passed

through filters lying below, from filters lying above, as a result of which the air

currents can be made to pass in parallel flows through the respective filter, in

that the filter sections comprise a lower filter section (27), above this a middle

section (28), and an upper filter section (29), in that the lower filter section of

the filtering unit comprises a first bypass duct (33) for unfiltered air, the

middle section comprises a second bypass duct (34) for conveying

uncleaned air to the filter in the upper filter section, and a third bypass duct

(35) for conveying cleaned air from the filter in the lower filter section, and

the upper filter section comprises a bypass duct (36) which, on the one hand,

constitutes a continuation of the third bypass duct for cleaned air in the



middle section and, on the other hand, is designed to bypass cleaned air

from the filter in the middle section, and in that the partition walls (37-39, 43,

44) in the lower filter section (27) and middle section (28) comprise an

upright partition wall (37, 38) which merges into an inclined partition wall (43,

44) that extends below the filter in the section above and is connected to an

edge thereof.

2. The air-cleaning system as claimed in claim 1, characterized in that

the cross-sectional surface area of each of the first and fourth bypass ducts

(33, 36) is of an order of magnitude equal to the sum of the cross-sectional

surface areas of the second and third bypass ducts (34, 35) in the middle

filter section (28).

3 . The air-cleaning system as claimed in claim 1, characterized in that

the intake air openings (9, 10, 11) are placed at a high level in or near the

ceiling (12) in each room (3, 4 , 5), and in that the exhaust air openings (16)

are placed at a low level near the floor (13) in each room, such that the air

current is made to flow through the room from the top downward.
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