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(57) Abstract: A bi-directional shut-off valve system for regulating the flow direction of a fluid having a density pminfima D0t less
than a given minimum density pmisfimin, and comprising: ¢ - a separator (114) defining an upper (115) and a lower space region (116)
and having a through-hole (118) connecting the two space regions (115, 116), * n - a sleeve (129) connected to the through-hole
(118), « - an upper (127) and a lower valve seat (128) provided at the two ends (127a, 128a) of the sleeve (129) respectively, and © -
a double valve element (120) having an upper valve (126) and a lower valve (131) and a shaft (130) connecting a lower portion
(126a) of the upper valve (126) and a upper portion (131 a) of the lower valve (131). The double valve element (120) being arranged
such that the shaft (130) is displaceably received in the sleeve (129) with a clearance (132), and the upper valve (126) is situated in
the upper space region (115) and the lower valve (131) is situated in the lower space region (116). The lower portion (126a) of the
upper valve (126) is dimensioned so as to shut-off the upper valve seat (127) when abutting it and the upper portion (131a) of the
lower valve (131) is dimensioned so as to shut-otf the lower valve seat (128) when abutting it. The material(s) and dimensions of the
double valve element (120) are chosen such that the maximal buoyant force exerted

[Continued on next page]
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by a fluid having the minimum density pminfimn on the upper valve (126) surpasses the gravitational force exerted on the double
valve element (120) and the maximal buoyant force exerted by a fluid having the minimum density p minflmin 00 the lower valve
(131) surpasses the gravitational force exerted on the double valve element (120). The disclosure further relates to a manhole as-
sembly comprising such a valve system (100) and the use of such a valve system (100) in a sewer network (140).
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BI-DIRECTIONAL SHUT-OFF VALVE SYSTEM, MANHOLE ASSEMBLY
COMPRISING SUCH VALVE SYSTEM AND USE OF SUCH VALVE SYSTEM

IN A SEWER NETWORK

The present invention relates to a bi-directional shut-off valve system
for regulating the flow direction of a fluid having a density not less than a given
minimum density. The invention further relates to a manhole assembly
comprising such a valve system, and the use of the valve system in a sewer
network.

Valve systems of various constructions exist in the prior art. However,
non of the prior art valve systems solve the problem adequately of allowing
fluid inflow from an upper direction and preventing fluid outflow from a lower
direction as would be desirably in many applications. For example, in the case
of a manhole leading to a sewer network fluids such as storm water should find
their way into the sewer network through the manhole, while fluids (typically
sewage-water) that already entered the sewer network should not be allowed to
exit it through the manhole e.g. in case of a gully swell.

Hungarian patent No. P0800360 proposes a single-direction valve
system for closing-off manholes so as to allow storm water inflow, however this
system cannot handle gully swells as it has no means to prevent the bursting
out of sewer fluids.

In case of certain chemical applications where gasses are generated or

where liquids of high volatility are used a similar problem may arise: fluid inflow



10

15

20

25

30

WO 2014/009472 PCT/EP2013/064680

-2.

has to be ensured e.g. to a salvager gully or to a storage tank while fumes and
gasses generated therein must be closed-off (e.g. to prevent toxic or
inflammable materials from escaping).

It is an object of the present invention to overcome the problems
associated with the prior art. In particular, it is an object of the invention to
provide a bi-directional shut-off valve system that allows fluids to enter from an
upper space region into a lower space region and prevents fluids and gasses
from escaping from the lower space region into the upper space region.

It is a further object of the invention to provide a manhole assembly for
a sewer network that is furnished with such a bi-directional shut-off valve
system.

The above objects are achieved by a bi-directional shut-off valve
system according to claim 1.

The above objects are further achieved by a Manhole assembly
according to claim 8.

The invention further relates to the use of the bi-directional shut-off
valve system in a sewer network as defined in claim 12.

Further advantageous embodiments of the invention are defined in the
attached dependent claims.

Further details of the invention will be apparent from the accompanying
figures and exemplary embodiments.

Fig. 1a is a cross sectional side view of an advantageous embodiment
of a bi-directional shut-off valve system according to the invention.

Fig. 1b is a sectional view of the bi-directional shut-off valve system
taken along line A-A of Fig. 1a.

Fig. 2 is a cross sectional side view of an advantageous embodiment of
a manhole assembly according to the invention.

Fig. 2a is a partial enlarged view of the manhole assembly.

Fig. 3 is a top plan view of the valve-system incorporated in the
manhole assembly of Fig. 2.

Fig. 4 is a top plan view of the manhole assembly depicted in Fig. 2.
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Fig. 5 is a cross sectional side view of a stud used in the manhole
depicted in Fig. 2.

Fig. 6 is a top plan view of the stud depicted in Fig. 5.

Fig. 1 illustrates a preferred embodiment of a bi-directional shut-off
valve system 100 according to the present invention. The valve system 100
comprises a separator 114 defining a convex upper space region 115 and a
lower space region 116. The separator 114 is provided with a through-hole 118
at is bottom most portion which through-hole 118 connects the two space
regions 115 and 116. A guiding sleeve 129 is connected to the through-hole
118 of the separator 114. An upper valve seat 127 and a lower valve seat 128
are provided at an upper end 127a and a lower end 128a of the sleeve 129
respectively. This includes the possibility that the upper valve seat 127 forms
part of the separator 114 in case the guiding sleeve 129 terminates in the
through-hole 118 of the separator 114 as in the present embodiment.

In the present embodiment the separator 114 has a conical form
extending downwardly and the through-hole 118 is at the lowest part of the
cone, i.e. the through-hole 118 is formed at the tip of the cone. This has for
advantage that any fluids entering the convex upper space region 115 flow to
the bottom of the cone where the fluid may enter the lower space region 116
via the through-hole 118 and the guiding sleeve 129 as will be explained later
on. In case of application in sewage manholes the fluid can be a less fluent
mixture of higher density (e.g. earth is washed down by storm water forming
mud), hence in order to facilitate the collection of the fluid and avoid clogging of
any solid deposit and in order to resist pressure in case of gully swells,
preferable the opening angle a of the cone is not greater than 150°.

The separator 114 may form the wall of a receptacle (not shown) that
serves to collect fluids. In this case the upper space region 115 is inside the
receptacle.

Preferably the cross-section of the guiding sleeve 129 widens in the
direction of its lower end 128a in order to keep up the flow of the fluid entering

from the upper space region 115 and in order to prevent deposit of any solid
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material carried by the fluid on the inner side wall of the sleeve 129. The
opening angle of the walls of the guiding sleeve 129 is preferably about 5 to 6
degrees.

The valve system 100 further comprises a double valve element 120
having an upper gravitational shut-off valve 126 and a lower anti-swell valve
131 and a shaft 130 connecting the upper valve 126 and the lower valve 131.
Preferably the upper valve 126 and the lower valve 131 are of a spherical form,
and the first valve seat 127 and the second valve seat 128 are each of a
circular cross-section. However, it is also conceivable that only a lower portion
126a of the upper valve 126 and an upper portion 131a of the lower valve 131
are spherical which lower portion 126a of the upper valve 126 and upper
portion 131a of the lower valve 131 are connected by the valve shaft 130. In
this case the first valve seat 127 and the second valve seat 128 are preferably
each of a circular cross-section as well. More general shapes can be applied
too as long as the lower portion 126a of the upper valve 126 is dimensioned so
as to shut off the upper valve seat 127 when abutting it and the upper portion
131a of the lower valve 131 is dimensioned so as to shut off the lower valve
seat 128 when abutting it.

The double valve element 120 is arranged such that the shaft 130 is
displaceably received within the guiding sleeve 129 with a clearance 132
(depicted in Fig. 1b) and extends through the upper and lower valve seats 127,
128. Consequently the upper valve 126 is situated in the upper space region
115 and the lower valve 131 is situated in the lower space region 116. It should
be noted that in the two extreme positions of the double valve element 120
when either the upper valve 126 abuts the upper valve seat 127 or the lower
valve 131 abuts the lower valve seat 128 the shaft 130 may actually extend
through only one of the upper and lower valve seats 127, 128 as the lower
portion 126a of the upper valve 126 may reach into the upper valve seat 127
and the upper portion 131a of the lower valve 131 may reach into the lower

valve seat 128 respectively.
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The valve system 100 is actuated by the difference of the gravitational
force exerted on the double valve element 120 and the buoyant force exerted
on either the upper valve 127 or the lower valve 128.

The valve system 100 is designed for regulating the flow direction of
fluids having at least a minimum density fini, by allowing fluids to enter from the
upper space region 115 into the lower space region 116 but preventing fluids
(and gasses) from escaping from the lower space region 116 into the upper
space region 115.

In the rest position the upper valve 126 sits on the upper valve seat
127 thus closing the upper end 127a of the sleeve 129 that is connected to the
through-hole 118 of the separator 114 whereby fluid and gas communication is
prevented between the upper space region 115 and the lower space region
116. This prevents sewer gasses and odours from entering into the upper
space region 115 and into the outside 150 therefrom. In this position the shaft
130 of the double valve element 120 is displaced in the direction of the lower
valve seat 128 consequently the lower valve 131 is spaced apart from the lower
valve seat 128 whereby the lower space region 116 is in fluid communication
with the inside of the sleeve 129, i.e. the clearance 132 between the shaft 130
and the sleeve 129. The lower valve 131 shuts only at the time of a gully swell
as will be explained later on.

The upper shut-off valve 126 will be lifted by the buoyant force exerted
by a fluid having entered the upper space region 115 when the buoyant force
exceeds the gravitational force exerted on the double valve element 120 which
can be written as:

Fo > Fy

wherein F; is the buoyant force and Fg is the gravitational force.

The gravitational force can be calculated as:

Fs=M*g

wherein M is the total mass of the double valve element 120 and g is

the gravitational constant.
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If the upper valve 126 would not be seated in the upper valve seat 127
then the buoyant force F,' would be:

Fo' =1 * Viswn * g

wherein fig is the density of the fluid, Vi is the volume of the upper
valve 126 that is submersed in the fluid and g is the gravitational constant.
Since the upper valve 126 is seated in the upper valve seat 127 the fluid
cannot exert pressure on the surface of the lower portion 126a of the upper
valve 126, which can be roughly taken into account by a negative force:

F=A*A*hisw*g

wherein A is the cross-sectional area of the upper valve seat 127
(where no buoyant force is exerted), and hs is the height of the fluid level
calculated from the level of the upper valve seat 127 when the upper valve seat
127 is submersed up to the volume Visy. The total buoyant force F, exerted on
the upper valve 126 when seated in the upper valve seat 127 can be estimated
as:

Fo =1 " Visuo *g - A* g " hisp * g

Hence the requirement that the upper valve 126 be lifted from the
upper valve seat 127 can be estimated by:

Aa * Viswn *g-A*Ag * sy *g>M*g

The minimum value of the density iy of the liquid is fimi, and the upper
valve 126 has to open for such a minimum density fluid as well which leads to
the inequation:

Amin * (Visub = A * N1sup) > M

Depending on the shape of the upper valve 126 the fluid level hysy, can
be calculated from the submersed volume Vi Which allows for dimensioning
the upper valve 126 and for choosing the material(s) of the double valve
element 120 that determine the total mass M so as to ensure that the upper
valve 126 will open at a desired fluid level when seated in a valve seat 127
having a given cross-sectional area A.

When the double valve element 120 is lifted the shaft 130 is displaced

within the sleeve 129 such that the upper end of the shaft 130 rises above the
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upper valve seat 127 whereby the upper valve 126 moves out of the upper
valve seat 127 and the fluid in the upper space region 115 can flow into the
sleeve 129 (i.e. the clearance 132 between the sleeve 129 and the shaft 130).
As the fluid flows into the upper space region 115 then as soon as the double
valve element 120 is lifted by the buoyant force and fluid exits through the
upper end 127a of the sleeve 129 the submersed volume Vg, of the upper
valve 126 decreases whereby the buoyant force decreases as well,
consequently rising of the double valve element 120 will stop preventing the
lower valve 131 from shutting off whereby the fluid will exit the sleeve 129 at its
lower end 128a.

The lower anti-swell valve 131 will only shut-off in situations where fluid
level rises excessively in the lower space region 116 (e.g. in the case of a gully
swell). Similarly to the above described situation, here the buoyant force
exerted on the lower valve 131 must surpass the gravitational force exerted on
the double valve element 120:

Ag * Vosun *g>M * g

wherein Ay is the density of the fluid, Vae is the volume of the lower
valve 131 that is submersed in the fluid and g is the gravitational constant. The
submersed volume is less or equal to the total volume V; of the lower valve
131. Hence:

fin*Va* g > fin* Vasun *g > M * g

The minimum value of the density iy of the liquid is fimi, and the lower
valve 131 has to open for a minimum density fluid as well:

Amin * V2 * g > Aimin * Vasun "9 >M * g

which leads to the minimal requirement:

Amin * V2 > M.

Thus for ensuring that the upper valve 126 can open and the lower
valve 131 can shut off for regulating the flow direction of a fluid having a
density not less than a given minimum density Amnin, the conditions to be fulfilled
are the following:

Amin * (Viasub = A ™ N1sup) > M, (1)
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Amin * V2 > M. (2)

Accordingly, when dimensioning the valve system 100 for any given
application the density of the possible fluids to be regulated has to be taken
into account. For example if the valve system 100 is used in a salvager gully of
a chemical factory then the chemicals applied there should be considered. In
case of application in a manhole of a sewer network the valve system 100 is
typically designed to allow drainage of storm water and is preferably adapted to
drain off other waste liquids such as oils, petrol, cosmetic lotions, beverages,
alcohols, detergents, household cleaning fluids, etc.. Consequently, in this
case a greater variety of fluids have to be considered since practically any type
of waste fluid may enter the sewer network (even if illegally). This implies that
preferably the lightest liquid used in industry should be considered to
determine the minimum density finin for which the valve system 100 should still
be operational. Preferably the minimum density fimn is not more than 0,7 g/cm’,
more preferably not more than 0,6 g/cm3, in order to drain off light petrols as
well which have a density in the order of 0,7-0,77 g/cm”.

The double valve element 120 can be a single-piece part manufactured
of a single material, or it may be made up of more parts, for example a separate
upper valve 126, shaft 130 and lower valve 131 that are attached to each other.
In the latter case, notwithstanding inequations (1) and (2), the upper and lower
valves 126, 131 may be formed of a lighter material of lower density such as
PVC or polyethylene, whereas the shaft can be made of a harder material that
may have a density which is even higher than the fluid density fis since the total
mass M can still fulfil the inequations (1) and (2) if the upper and lower valves
126, 131 are of sufficiently low density. Moreover, the upper and lower valves
126, 131 is preferably hollow reducing their average density substantially, while
the shaft 130 is preferably a profile such as depicted in Fig. 1b.

The construction of the valve system 100 has for effect that it also
stops gasses and odours from exiting the lower space region 116 through the
sleeve 129. In the rest position the upper valve 126 rests on the upper valve

seat 127 whereby odours and gasses such as fume, vapour, steam, etc. cannot
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escape through the upper end 127a of the sleeve 129. Fig. 2 illustrates a
preferred embodiment of a manhole assembly 110 according to the invention
that comprises the inventive valve system 100. It should be noted that the
inventive bi-directional shut-off valve system 100 can be applied in any kind of
manhole as regards its shape and whether it has a horizontal manhole opening
134 as depicted in Fig. 2 or a vertical manhole opening as is customary at the
side of pavements.

The manhole assembly 110 comprises a manhole 112 that is in
communication with a sewer network 140 and an upper manhole opening 134
that is in communication with the outside 150. The bi-directional shut-off valve
system 100 according to the invention is arranged within the manhole such that
the upper space region 115 defined by the separator 114 communicates with
the outside 150 through the opening 134 of the manhole 112, while the lower
space region 116 communicates with the sewer network 140 and the upper
space region 115 and the lower space region 116 communicate with each other
through the through-hole 118 of the separator 114.

The manhole assembly 110 preferably further comprises a manhole
cover 111 having pick holes 125 or other kind of openings through which the
upper space region 115 defined by the separator 114 and the outside 150 are
in communication.

Preferably an inner rim 134a is formed in the inner wall of the manhole
112 by forming the manhole opening 134 with a greater inner cross section
than the rest of the manhole 112 (see Fig. 2a). The inner rim 134a and the
inner wall of the manhole opening 134 are preferably covered by a steel frame
117 to protect the wall of the manhole opening 134. The rim 134a preferably
serves to support the manhole cover 111 which is fitted in the manhole opening
134 and abuts the rim 134a (preferably covered by the steel frame 117).

The separator 114 preferably forms the wall of a receptacle 104 having
an upper collar 119 that is also supported by the inner rim 134a of the manhole

opening 134 such that the upper collar 119 of the receptacle 104 is located
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between the rim 134a and the manhole cover 111 (see Fig. 2a). The receptacle
104 can be made e.g. of a fibreglass-polyester composite.

Other possible ways of fixing the valve system 100 within the manhole
112 will be apparent to a person skilled in the art.

The manhole cover 111 is preferably secured against flotation for the
case of a major gully swell that would force open the manhole cover 111
together with the receptacle 104. The manhole cover 111 can be secured with
at least two screw studs 121, preferably two to four screw studs 121, for
example three screw studs 121 as depicted in Fig. 4. A circular manhole cover
111 is preferably secured by at least three screw studs 121 as depicted in Fig.
4, while a rectangular manhole cover 111 could also be secured adequately by
two screw studs 121 at opposing corners or by four screw studs 121 each at
one corner. The screw studs 121 typically have a transversal groove 121a at
their upper end as shown in Fig. 5 and 6 for screwing them in.

The manhole cover 111 can be secured in any other known way as
well, e.g. by two or three welds preferably of about 1 cm length each.

The screw studs (121) or other securing means are disposable
because they must be shattered when opening the manhole cover 111, so they
must be replaced with new ones from time to time.

The application of the bi-directional shut-off valve system 120 in the
manhole assembly 110 allows storm water to be drained down from the upper
space region 115 to the lower space region 116 through the through-hole 118
of the separator 114 as it is permitted to flow down the clearance 134 between
the shaft 130 of the double valve element 120 and the guiding sleeve 129 of
the shaft 130 when the upper valve 126 is lifted from the upper valve seat 127
by the buoyant force as explained before. The valve system 100 also prevents
outflow of the sewer water from the sewer network 140 for example in case of a
gully swell in which situation the lower valve 131 is lifted by the buoyant force
and thus closes on the lower valve seat 128 as explained before. Another
important benefit of the valve system 100 is the trapping of odours which is a

major problem of prior art manholes. The trapping of odours is achieved by the
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fact that in the rest position of the double valve element 120 the upper valve
126 closes the upper end 127a of the guiding sleeve 129. A further benefit of
the separator 114 and the closed rest position is that it effectively stops rodents
and insects from getting into the upper space region 115 from the lower space
region 116 thereby preventing escaping into the outside 150. The conical
shape of the separator 114 also prevents rodents from climbing into the
through-hole 118. Furthermore the separator 114 is preferably made of a
material that cannot be bitten through by rodents; suitable material is for
example resin. The material and thickness of the wall of the separator 114 is
preferably chosen so as to resist burning cigarettes that may fall down through
the pick holes 125 of the manhole cover 111.

Preferably the water receiving capacity of the receptacle 104 formed by
the separator 114 of the valve system 100 is negligible, thus it is practical for
installing into manholes 112, which are not sealed-off air tightly (e.g. in order to
allow storm water inflow).

The bi-directional shut-off valve system 100 can be easily installed into
manholes 112 by simply lifting the manhole cover 111 and placing the upper
collar 119 of the receptacle 104 over the inner rim 134a of the manhole
opening 134.

The depicted embodiments shows the installation into a circular
manhole 112, however the inventive valve system 100 may be installed into
manholes 112 of any shape by forming the separator 114 (and receptacle 104)
of the valve system 100 appropriately and providing appropriate fixing means
for securing the separator 114 within the manhole 112 as will be clear to the
skilled person.

The valve system 100 can be advantageously used in a sewer network
that forms a closed system. It should be noted that in closed systems a
depressurizing device is used to prevent pressure buildup in the sewer network
that could otherwise occur due to the generation of gasses e.g. during chemical
decomposition of waste materials. The bi-directional shut-off valve system 100

according to the invention is adapted to operate under normal pressure
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conditions (preferably slight negative pressure or atmospheric pressure) and
effectively hinders gully swells which could happen even in case of closed
systems.

The bi-directional shut-off valve system 100 according to the invention
may be used in other applications as well, as the valve system 100 is designed
for receiving and draining-off fluids and for preventing the outflow of fluids or
gasses which properties can be made use of in various applications. For
example the inventive valve system 100 may be applied in chemical factories or
factories processing or generating hydrocarbon or other gasses that are
inflammable, explosive or toxic, or where strongly evaporating liquids or
pulverulent, powdery materials are used, or where fluids or gasses may escape
from a closed system in case of a breakdown. Through the application of the
double valve element 120 of the valve system 100 gasses of any volatile liquids
and gasses processed or generated in closed systems stay trapped in the
receptive area (e.g. salvager gully, storage tank), thus unwanted or explosive
gasses cannot escape and form an explosive blend with air. The valve system
100 according to the invention may also be used for trapping toxic or
inflammable liquids. It may be installed into salvager gullies as it can also
prevent the evaporation of any unwanted or explosive liquids or other
materials. For such applications the valve system 100 can be of any shape or
dimension required by the application.

The above-described embodiments are intended only as illustrating
examples and are not to be considered as limiting the invention. Various
modifications will be apparent to a person skilled in the art without departing

from the scope of protection determined by the attached claims.
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CLAIMS

1. Bi-directional shut-off valve system for regulating the flow direction of
a fluid having a density fis not less than a given minimum density fAmin,
characterised by comprising:

- a separator (114) defining an upper space region (115) and a lower
space region (116) and having a through-hole (118) connecting the two space
regions (115, 116),

- a sleeve (129) connected to the through-hole (118),

- an upper valve seat (127) and a lower valve seat (128) provided at
the upper end (127a) and at the lower end (128a) of the sleeve (129)
respectively, and

- a double valve element (120) having an upper valve (126) and a lower
valve (131) and a shaft (130) connecting a lower portion (126a) of the upper
valve (126) and a upper portion (131a) of the lower valve (131), and the double
valve element (120) being arranged such that the shaft (130) is displaceably
received in the sleeve (129) with a clearance (132), and the upper valve (126)
is situated in the upper space region (115) and the lower valve (131) is situated
in the lower space region (116), and the lower portion (126a) of the upper valve
(126) is dimensioned so as to shut-off the upper valve seat (127) when abutting
it and the upper portion (131a) of the lower valve (131) is dimensioned so as to
shut-off the lower valve seat (128) when abutting it, and the material(s) and
dimensions of the double valve element (120) are chosen such that the
maximal buoyant force exerted by a fluid having the minimum density fimni, On
the upper valve (126) when seated in the upper valve seat (127) surpasses the
gravitational force exerted on the double valve element (120) and the maximal
buoyant force exerted by a fluid having the minimum density fimi, On the lower
valve (131) when seated in the upper valve seat (128) surpasses the

gravitational force exerted on the double valve element (120).
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2. The valve system according to claim 1, wherein the valve system
(100) further comprises a receptacle (104) and the separator (114) forms the
wall of the receptacle (104) and the upper space region (115) is inside the

receptacle (104).

3. The valve system according to claim 2, wherein the receptacle (104)
has un upper collar (119) that is dimensioned so as to fit on an inner rim (134a)

of a manhole opening (134).

4. The valve system according to any of claims 1 to 3, wherein the
separator (114) has a conical region that extends downwardly and the through-
hole (118) is at the lowest part of the conical region, furthermore the opening

angle of the cone is preferably not greater than 150°.

5. The valve system according to any of claims 1 to 4, wherein the
lower portion (126a) of the upper valve (126) and the upper portion (131a) of
the lower valve (131) are spherical, and the upper valve seat (127) and the

lower valve seat (128) are each of a circular cross-section.

6. The valve system according to any of claims 1 to 5, wherein the
upper and lower valves (126, 131) are of a spherical form, and the upper and

lower valve seats (127, 128) are each of a circular cross-section.

7. The valve system according to any of claims 1 to 6, wherein the

cross-section of the sleeve (129) widens in the direction of its lower end (128a).

8. Manhole assembly comprising a manhole (112) being in
communication with a sewer network (140) and an upper manhole opening
(134) being in communication with the outside (150), characterised by

comprising a bi-directional shut-off valve system (100) according to any of the
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claims 1 to 7, wherein the separator (114) of the valve system (100) is arranged
within the manhole (112) such that the upper space region (115) communicates
with the outside (150) through the opening (134) of the manhole (112),
optionally through pick holes (125) or other openings of a manhole cover (111)
covering the opening (134) of the manhole (112), while the lower space region
(115) communicates with the sewer network (140), and the upper and lower
space regions (115, 116) communicate with each other through the through-
hole (118) of the separator (114).

9. The manhole assembly according to claim 8, wherein the separator
(114) forms the wall of a receptacle (104) and an upper collar (119) of the
receptacle (104) is supported by an inner rim (134a) of the manhole opening
(134).

10. The manhole assembly according to claim 9, wherein the manhole
(112) comprises a manhole cover (111) which is supported by the inner rim
(134a) of the manhole opening (134) that is preferably covered by a steel frame
(117) having a corresponding lower rim, such that the upper collar (119) of the
receptacle (104) is located between the lower rim of the steel frame (117) and

the manhole cover (111).

11. The manhole assembly according to any of claims 8 to 10, wherein
the manhole cover (111) is secured to the steel frame (117) of the manhole
opening (134) by at least two screw studs (121), preferably two to four screw
studs (121) or by other means, such as by two or three welds preferably of

about 1 cm length each.

12. Use of the bi-directional shut-off valve system (100) according to
any of the claims 1 to 7 in a sewer network (140) comprising at least one
manhole (112) and an upper manhole opening (134) being in communication

with the outside (150), characterised in that the separator (114) of the valve
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system (100) is arranged within the manhole (112) such that the upper space
region (115) communicates with the outside (150) through the opening (134) of
the manhole (112), optionally through pick holes (125) or other openings of a
manhole cover (111) covering the opening (134) of the manhole (112), while
the lower space region (115) communicates with the sewer network (140), and
the upper and lower space regions (115, 116) communicate with each other
through the through-hole (118) of the separator (114).

13. The use according to claim 12, wherein the separator (114) forms
the wall of a receptacle (104) and an upper collar (119) of the receptacle (104)

is supported by an inner rim (134a) of the manhole opening (134).

14. The use according to claim 13, wherein the manhole (112)
comprises a manhole cover (111) which is supported by the inner rim (134a) of
the manhole opening (134) such that the upper collar (119) of the receptacle

(104) is located between the rim (134a) and the manhole cover (111).

15. The use according to any of claims 12 to 14, wherein the sewer

network (140) is a closed system.
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