
1 WO 20041103475 Ventilation system providing NBC
protection The invention relates to a ventilation
system providing NBC protection for at least  5 one
closed security space and/or protection space with
constant slight excess pressure, which ventilation
system substantially comprises an air inlet and air
outlet, an explosion protection valve, a prefilter, a
filter for suspended matter, an  activated carbon
filter and an air conveying device for sucking in the
air to be  purified and for distributing the purified
air. 10 An air purification apparatus is known from WO
97/30755 Al, which comprises  means for sucking in,
purifying and distributing external air in at least
one closed  space, in particular in security and/or
protection spaces. The apparatus is  configured as an
autonomous built-in unit with an air-tight housing, an
air inlet 15 connection piece for the air to be
purified and an outlet connection piece. The  housing
surrounds a ventilator, at least one unused filter
unit packed in an air-tight  manner and an integrated
bypass for the filter units. According to a special
embodiment, two different filter units can be
installed, which have different  activated carbon
filters. Depending on the damage position, one or
other of the 20 filter units can be used, both are
immediately reachable at any time and fully
functional. The purified air is blown constantly into
the security and/or protection  spaces, where with the
generation of a lasting, slight excess pressure, it
continuously escapes through leakages in the spaces
and/or an excess pressure  valve. 25 A filter unit is
also known form DE 3841895 Al which is preferably
cylindrical and  consists of individual filters which
are nested together. In their totality, these  



individual filters ensure protection against atomic,
biological and chemical toxic  substances, in other
words NBC protection. A ventilator which is flanged on
30 externally is provided to operate the device. When
the ventilation system is being  fitted care has to be
taken in a complex manner that all components are
matched  to one another both in terms of construction
and also with regard to their  functional
characteristics. 2 During test runs of a ventilation
system, which have to be carried out regularly, the
functioning of all components involved and the
adequate tightness of the security  and/or protection
spaces is checked. In the process, it must also be
shown that a  specified excess pressure in the space
is constantly achieved during use. Ventilation
apparatuses are also known, for example from EP
0678693 131, in  which an explosion protection valve
with a separately mounted prefilter is installed  at
the air inlet into the security and/or protection
space. Furthermore, there are 10 ventilation
apparatuses, in which a prefilter is installed
directly in the apparatus.  The explosion protection
valve is in turn arranged separately, it is installed
without  .a prefilter in the security and/or
protection space wall, or the explosion protection  is
dispensed with. 15 With regard to the initial
situation described above, the inventor has set
himself  the task of providing a ventilation system of
the type mentioned at the outset,  which is economical
to produce, easy to put into operation and to operate
and is  not prone to failure. 20 The object is
achieved according to the invention in that the
ventilation system  comprises at least one of the
three following elements: An explosion protection
valve which is combined with and cooperates with  the
prefilter. 25 



A combined activated carbon filter made of activated
carbon which is  specifically effective against
chemical toxic substances, on the one hand  and, on
the other hand, against radionuclides. 30 - An air
pump configured as double bellows. Special and
developing embodiments of the invention are the
subject of  dependent claims. 3 The present
application contains ventilation systems with a
respective built-in element configured according to
the invention from the  5 group consisting of
prefilter/explosion protection valve, activated carbon
filter and double bellows, or two respective built-in
elements configured according to the invention from
the group consisting of prefilter/explosion protection
valve, activated carbon  10 filter and double bellows
or all three built-in elements according to the
invention, prefilter/explosion  protection valve,
activated carbon filter and double bellows. 15 An
explosion protection valve which is combined and
cooperates according to the  invention with the
prefilter is distinguished in that an elastically
compressible  prefilter pad is held between a rigidly
mounted plate with a first perforation and a  moveable
plate which can be displaced in the direction of the
stationary plate. In  normal operation, the external
air can enter without problems through the two 20
impact-resistant plates and the prefilter pad. In the
event of a sudden excess  pressure, in particular an
explosion, the displaceable plate is hurled with great
impact against the stationary plate and thus
compresses the prefilter pad. The first  and second
perforations are configured such that the plates
located one above  the other do not allow any air
through. This may be achieved, for example, with 25
perforations, for example hole perforations, which are
offset with respect to one  



another. Obviously, any other form of perforation is
also suitable, for example  slots in the radial
direction. When the explosion pressure dies away, the
elastic  prefilter pad pushes the moveable plate of
the explosion protection valve back into  the original
position and the passage of air is again ensured. 30
The explosion protection valve which is combined with
and cooperates with the  prefilter does not only
protect the sensitive, downstream filter for suspended
matter from the actions of pressure, but also people
and things which are present 4 in the space. The
housing of the ventilation system is also protected
with the  combined prefilter/explosion protection
valve if a sudden excess pressure phase  occurs
without a devastating pressure wave destroying the
entire built-in unit. In  the process, the closures
and separation points are above all protected from the
5 effects of explosions. The pressure reduction takes
place in the stable, reinforced  housing cover at the
air inlet. A combined activated carbon filter
according to the invention basically comprises 10 - a
first layer and a second layer, each layer being
specifically effective  against chemical warfare
agents or against radionuclides, the layers being
granule-like, powder-like or configured as a solid
body in the form of an  open-pored structure or 15 - a
single-layer activated carbon filter made of a
granulate, powder or open- pored substrate which is
effective specifically against chemical gaseous  toxic
substances and a granulate, powder or open-pored
substrate  specifically effective against
radionuclides ejected into the atmosphere.  The
activated carbon filter may be disc-shaped with an
axial gas through 20 flow or annular with a radial gas
through-flow from the inside out or from  the outside
in. 



In each case, however, a filter for suspended matter
is connected upstream and  separates the fine
suspended matter, above all the aerosols of biological
and  25 chemical warfare agents. The activated carbon
is impregnated in a manner which is known per se for
use  against biological and/or chemical threats such
that the toxic substances are  removed by adsorption,
chemisorption or catalytic oxidation from the gas
flow. 30 The activated carbon which is used against
threats with radioactive atmosphere  is, on the other
hand, impregnated such that adsorption or ion exchange
takes  place. For example radioactive methyl iodide,
which can be released in nuclear  power station
accidents, can thus be removed from the gas
through-flow. 5 As mentioned, it is always of crucial
importance that a slight excess pressure is
maintained in a security and/or protection space. This
normally takes place with a  power-driven ventilator.
In order to ensure that security and/or protection
space 5 occupants are adequately supplied with air for
breathing, i.e. oxygen, and to  ensure removal of the
used air, i.e. C02, in the event of a power failure,
which is  not unusual in the event of war or
catastrophes, emergency operation of the  ventilation
is generally provided. The emergency operation, as
mentioned, is  used to build up a slight excess
pressure in the protection space in order to 10
prevent the penetration of loaded and/or contaminated
air. Ventilators with  emergency power units,
batteries and transmission gearings driven by hand or
with the feet are conventional for emergency
operation. The use of bellows is  also known as an
emergency operation. The disadvantage of bellows
consists in  that the air is supplied in bursts- This,
in turn, results in twice the air quantity 15 having
to be supplied for about 50% of the time in the case
of a specified  minimum air quantity per time unit. To
detoxify contaminated air, the contact time,  i.e. the
time in which the air flows through the activated
carbon, is decisive.  



During operation with bellows of the known type the
contact time in the gas filter  with a specified
quantity of air is reduced to about 50% as a result of
the loading  20 in bursts. With the double bellows
according to the invention this disadvantage is
eliminated, with each movement to actuate the double
bellows, air is sucked into a  suction chamber and one
of the bellows-shaped air chambers arranged on either
25 side is constantly filled with filtered air and the
other air chamber to the same  degree ejects air into
the security and/or protection space. There is no
interruption  during the suction phase, as is the case
with a conventional bellows. In the simplest case, the
double bellows is the only air pump. However, the  30
actuation of a double bellows according to the
invention is generally only necessary in an emergency,
if the electric power fails or a defect has to be
eliminated. The latter may preferably be attached with
a quick-release fastener to  the air outlet opening of
the ventilation system. 6 Each ventilation system for
ventilation and/or protection spaces can be decisively
and individually improved in a simple manner with the
present invention.  Depending on requirement, the
three built-in elements according to the invention, 5
prefilter/explosion protection device, combined
activated carbon filter and double  bellows, can be
installed individually, in twos or all three combined
and this makes  possible a broad adaptable application
range. The invention will be described in more detail
with reference to the embodiments  10 which are shown
in the drawings and which are also the subject of
dependent  claims. In the drawings, schematically:
Fig. 1 shows a ventilation system with an electric
ventilator,  15 Fig. 2 shows a double bellows, Fig. 3
shows a ventilation system with connected double
bellows, 



Fig. 4 shows a plan view of a prefilter/explosion
protection valve, and  20 Fig. 5 shows a variant of
Fig. 4. A ventilation system 10 is mounted with a
holder, not visible, on an internal wall of  a
security and/or protection space 12. All essential
functional components are 25 mounted in a two-part
housing 14 with an air inlet 16 and an air outlet 18
with a  quick-release fastener 20 for the double
bellows (Fig. 2). A cover 17 which can  be placed on
is solidly reinforced relative to the housing 14
located below and is  connected thereto by way of a
closure, not shown. An air supply hose or tube 22  is
connected to the air inlet 16, shown by dashed lines,
and sealed by an O-ring 30 24. Installed on the input
side in the housing 14 is a prefilter in the form of a
prefilter pad 26, which is combined with an explosion
protection valve 28 and  cooperates therewith. The
elastically compressable prefilter pad 26 rests on a
stationary, i.e. rigidly mounted, plate 30 made of
impact-resistant material, in 7 particular steel, with
a first perforation 32. A corresponding moveable plate
34  with a second perforation 36 rests on the
prefilter pad 26. This moveable plate 34  can be
displaced in the direction L, of the longitudinal axis
of the ventilation  system 10, without rotary
movement. The cooperation of the first and second  5
perforation 32, 36 is shown in more detail in Fig. 4
and 5. The explosion protection valve 28 is used to
protect a downstream, conventional  commercial filter
38 for suspended matter, which, without protection,
would be  damaged during an excess pressure phase, in
particular in the event of an  10 explosion. After the
filter 38 for suspended matter, the air, as
characterised by arrows, flows  onward in the axial
direction through an activated carbon filter 40, which
in the  present case consists of two disc-shaped
filter parts with an open-pored solid  



15 body structure: A C filter 42 made of a specially
impregnated activated carbon removes  chemical toxic
substances, in particular also warfare agents, by
adsorption,  chemisorption or catalytic oxidation. 20
An N filter 44, also disc-shaped, removes radioactive
material, so-called  radionuclides, by adsorption or
ion exchange. In the event of a nuclear  power station
accident, radioactive methyl iodide would be released
and  removed by the N filter 44. 25 A ventilator 46
with an electric motor 48 and a silencer 50 is
arranged in the lower  part of the housing. The
external air which is sucked in by the connected
ventilator 46 flows, as shown by arrows, through the
air inlet 16, the explosion  protection valve 28 with
the prefilter 26, the filter 38 for suspended matter
and the 30 activated carbon filter 40, always
substantially in the axial direction, and is guided
through the silencer 50 to the air outlet 18 with a
quick-release fastener 20 into  the security and/or
protection space 12. 8 A double bellows according to
Fig. 2 substantially comprises a suction chamber  56
which is flanged onto the air outlet 18 (Fig. 1) by
way of the quick-release  fastener 20 and two air
chambers 58, 60 which form a double-acting air pump. 5
In the event of a power failure or a defect in the
ventilator 46 with the electric  motor 48, an air pump
which is configured as double bellows 52 can be
attached  with few hand movements by way of the
quick-release fastener 20. This ensures  that the
security and protection space occupants are supplied
adequately with air  for breathing (oxygen) and
ensures the removal of the used air (CO2). The double
10 bellows 52 can be actuated by pulling and pushing
on a handle 54. Obviously,  



the handle 54 can also be configured as a foot pedal
so pump operation can be  maintained with the
substantially stronger legs. The suction chamber 56 is
flanged on at the quick-release closure 20 (Fig. 1) by
15 way of an air inlet connection piece 62 and sealed
with an O-ring 64. The suction chamber 56 also
comprises a respective suction valve 66, 68 which open
for the  inflow of filtered air into the relevant air
chamber 58, 60. Finally, the suction  chamber 56 is
traversed by a guide sleeve 70 running at right angles
to the  longitudinal axis L, for an actuating rod 72
connected to the operating handle 54  20 to enlarge
and reduce the air chambers 58, 60. Each air chamber
58, 60 has an outlet valve 74, 76 at the outer end
face. For emergency operation of the ventilation
system 10, in which the double bellows  25 52 is
integrated after flanging on, the operating handle 54
is firstly pulled in the direction of the arrow 78. In
the increasing air chamber 58, a vacuum develops,  the
outlet valve 74 remains closed, the suction valve 66
is opened and a vacuum  also occurs as a result in the
suction chamber 56 and the ventilation system 10.
External air is sucked into the ventilation system 10,
although the ventilator 46 is 30 not in operation. At
the same time, when pulling the operating handle 54,
an  excess pressure occurs in the air chamber 60, the
filtered air of which is ejected  by way of the outlet
valve 76 into the security and/or protection space 12.
The  suction valve 68 is closed because of the vacuum
in the suction chamber 56. 9 In the event of a
movement reversal, i.e. pushing on the operating
handle 54, in  the direction of the arrow 80 in Fig.
3, a vacuum occurs in the air chamber 60, the  outlet
valve 76 closes and the suction valve 68 opens. Thus a
vacuum occurs in 5 turn in the suction chamber 56, and
the suction of external air takes place as  when
pulling on the operating handle 54. In the air chamber
58, an excess  pressure occurs, the suction valve 66
closes, the outlet valve 74 opens and the  



filtered air can exit into the safety and/or
protection space 12. The double bellows  52 according
to Fig. 2 and 3 has an optimum effectiveness and
continuously 10 ejects filtered air during the regular
back and forth movement of the operating  handle 54.
In the embodiment according to Fig. 3 - in contrast to
Fig. 1 - no ventilator 46  with an electric motor is
provided for continuous operation. The ventilation
system 15 10 is exclusively manually operated, in
other words corresponds basically to the  emergency
operation according to Fig. 1. In the region of the
filter 38 for suspended matter and of the activated
carbon filter  40, the air guidance according to Fig.
3 is radial, after the prefilter/explosion 20
protection valve 26, 28, the air to be purified enters
a central channel 82 and firstly  flows through the
filter 38 for suspended matter and then also through
the annular  activated carbon filter 40 and exits into
a peripheral annular channel 84. The  collected
filtered air passes, as indicated by arrows, into a
deflection chamber 86  and is sucked in by the double
bellows 52. 25 The filter 38 for suspended matter and
the activated carbon filter 40 are supported  or
limited according to Fig. 3 by air-permeable
partitions 88. The activated carbon  filter 40 is
filled as a granular mixture which simultaneously acts
as a C filter 42  and an N filter 44. 30 A plan view
of the moveable plate 34 of an explosion protection
filter according to  Fig. 4 shows a second perforation
36 with circular holes that are regularly  arranged.
The prefilter pad 26 between the plate 34 and the
identically 10 dimensioned rigidly mounted plate 30
(Fig. 1, 3) of the explosion protection valve  28 is
visible through these holes. The first perforation 32
of the plate 30 is  



indicated by dashed lines. It can also be seen from
Fig. 4 that the plates 30, 34  are rotated through 30.
If the prefilter pad 26 keeps the two plates, as shown
in 5 Fig. 1 and 3, at a distance, the air can pass
without problems through the first and  second
perforation 32, 36. If, in an excess pressure phase,
in particular an  explosion, the moveable plate 34 is
presses onto the rigidly mounted plate 30  below, no
more air can pass through, because the perforations
32, 36 are not  congruent without rotation. 10 In the
embodiment according to Fig. 5, the first and second
perforation 32, 36 are  configured as slots in the
radial direction. The function as an explosion
protection  filter corresponds to Fig. 4. 11 Claims 1.
Ventilation system (10) providing NBC protection for
at least one closed  security space and/or protection
space (12) with constant slight excess 5 pressure,
which ventilation system (10) substantially comprises
an air inlet  (16) and air outlet (18), an explosion
protection valve (28), a prefilter (26), a  filter
(38) for suspended matter, an activated carbon filter
(40) and an air  conveying device for sucking in the
air to be purified and for distributing the  purified
air, characterised in that the ventilation system (10)
comprises at  10 least one of the three following
built-in elements: An explosion protection valve (28)
which is combined with and  cooperates with the
prefilter (26). 15 A combined activated carbon filter
(40) made of activated carbon  which is specifically
effective against biological and/or chemical toxic
substances, on the one hand and, on the other hand,
against  



radionuclides. 20 - An air pump configured as a double
bellows (52). 2. Ventilation system (10) according to
claim 1, characterised in that the  explosion
protection valve (28) combined with the prefilter (26)
comprises  an impact-resistant plate (30) having a
first perforation (32), rigidly mounted 25 prior to
the filter (38) for suspended matter, a prefilter pad
(26) which can  be elastically compressed and is held
upstream from this stationary plate  (30), and a
moveable plate (34) having a second perforation (36)
which can  be displaced in the direction (L) of the
stationary plate (30), wherein the first  and second
perforations (32, 36) are not congruent in the event
of striking  30 together due to an explosion and form
an air closure. 3. Ventilation system (10) according
to claim 1 or 2, characterised in that the  explosion
protection valve (28) combined with the prefilter (26)
is held in a 12 housing cover (17) which is reinforced
relative to the remaining housing  (14). 4.
Ventilation system (10) according to claim 1 or 2,
characterised in that the  5 explosion protection
valve (28) combined with the prefilter (26) is
integrated in a housing (14) of an autonomous built-in
unit in the interior of the space. 5. Ventilation
system (10) according to any one of claims 1 to 4,
characterised  in that the activated carbon filter
(40) comprises a first layer (42) as a C 10 filter and
a second layer (44) as an N filter, each layer (42,
44) being  effective in any sequence specifically
against chemical warfare agents or  against
radionuclides. Ventilation system (10) according to
any one of claims 1 to 5, characterised 15 in that the
activated carbon filter (40) comprises a
multifunctional layer  made of activated carbon which
is effective specifically against chemical  



gaseous toxic substances and an activated carbon which
is effective  specifically against radionuclides
ejected into the atmosphere. 20 7. Ventilation system
(10) according to claim 5 or 6, characterised in that
the  layers (40, 42, 44) are granule-like, powder-like
or configured as an open- pored structure. 8.
Ventilation system (10) according to any one of claims
1 to 7, characterised  25 in that the filter (38) for
suspended matter and the activated carbon filter (40)
are disc-shaped with an axial through-flow direction
or annular with a  radial through-flow direction. 9.
Ventilation system (10) according to any one of claims
1 to 8, characterised  30 in that a power-driven
ventilator (46), also fitted with a silencer (50) is
used for conveying air in normal operation and the
double bellows (52) can be  flanged on in the event of
a power failure or defect. 13 10. Ventilation system
(10) according to any one of claims 1 to 9,
characterised  in that the double bellows (52)
comprises a suction chamber (56) mounted  on the
housing (14) and having an air inlet connection piece
(62) for filtered  air, two variable air chambers (58,
60) arranged on the end face, each 5 having a suction
valve (66, 68) and an outlet valve (74, 76) for
alternating  actuation, and an operating handle (54)
for the double bellows (52). 


