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DESCRIPTION

Technical field of the Invention

[0001] The present inventive concept relates to a pilot valve arrangement comprising a first pilot valve part and a second pilot
valve part, the valve arrangement is arranged for delivering a fluid flow, or being in fluid communication with, to a piloted or main
valve. The present inventive concept further relates to a fluid distribution system comprising a pilot valve arrangement.

Background of the Invention

[0002] A pilot valve is used to control a limited-flow control feed to a piloted valve, also referred to as a main valve. The piloted
valve may e.g. be arranged in risers and branches of heating and cooling systems used in various domestic and industrial
applications.

[0003] The pilot valve is typically a smaller valve compared to the piloted valve, and is advantageous to use because a small and
easily operated feed from the pilot valve may be used to control a much higher pressure or higher flow feed of the piloted valve,
which would otherwise require a much larger force to operate. Pilot valves are conventionally positioned externally of the body of
the piloted valve and are connected to the body by one or more fluid conduits which have an outlet into the main flow area of the
piloted valve chamber.

[0004] Pilot valves have external and internal fluid paths enabling fluid flow at different pressures to be fed to/from the piloted
valve, or allowing for the piloted valve to be in fluid communication with different fluid paths at different pressures. Theses fluid
paths are often complex and require e.g. many internal and external fluid conduits to be connected to and from the pilot valve.
Furthermore, for some applications, sealing of the piloted valve when fully closed are troublesome.

[0005] The present inventive concept seeks to provide a pilot valve which is less complex and easier to use for regulating the
piloted valve. Furthermore, the present inventive concept seeks to provide for a pilot valve which may improve the sealing of the
piloted valve when fully closed.

[0006] Examples of prior art pilot valves are disclosed in US 3,286,725; US 4,609,008 and US 6,209,577.

Summary of the Invention

[0007] An object of the inventive concept is to overcome the above problems, and to provide for a pilot valve which, at least to
some extent, is less complex than prior art solutions. An object of the inventive concept is also to provide for a pilot valve which
may provide for better sealing effect of the piloted valve. This, and other objects, which will become apparent in the following, are
accomplished by means of a pilot valve arrangement comprising a first pilot valve part and a second pilot valve part, and a fluid
distribution system comprising a pilot valve arrangement defined in the accompanying claims.

[0008] The present inventive concept is based on the insight that if a pilot valve arrangement comprises a first pilot valve part
having at least a first fluid inlet for receiving fluid at a relatively low pressure, and a second pilot valve part having at least a high
pressure inlet for receiving a fluid at a relatively high pressure, the valve arrangement may be arranged to provide for a fluid at
the relatively high pressure to be fed to a piloted valve for a better sealing of the piloted valve.

[0009] According to at least a first aspect of the present inventive concept, a pilot valve arrangement is provided. The pilot valve
arrangement comprises:

a first pilot valve body comprising: at least a first fluid inlet and a first pilot valve fluid outlet;
said second pilot valve part comprising:

a second pilot valve body comprising: a compartment, a low pressure fluid inlet for receiving fluid from the first pilot valve fluid
outlet and providing fluid to said compartment, a high pressure fluid inlet for providing fluid to said compartment, and a fluid outlet
for receiving fluid from said compartment and providing fluid to a piloted valve;
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a valve stem arranged at least partly inside said compartment, said valve stem being configured to control fluid flow from said low
pressure fluid inlet to said fluid outlet via said compartment, and configured to control fluid flow from said high pressure fluid inlet
to said fluid outlet via said compartment;

wherein said second pilot valve part in a first state provides for a first fluid flow path within said compartment to enable said low
pressure fluid inlet to be in fluid communication with said fluid outlet via said first fluid flow path, and wherein said second pilot
valve part in a second state provides for a second fluid flow path within said compartment to enable said high pressure fluid inlet
to be in fluid communication with said fluid outlet via said second fluid flow path, said second fluid flow path being different from
said first fluid flow path.

[0010] Hereby, the second pilot valve part may, in the first state, simply provide for a fluid communication between the first pilot
valve fluid outlet, and the fluid outlet of the second pilot valve part being fed to a piloted valve, and in the second state, provide
for fluid from the high pressure inlet to be fed to the fluid outlet of the second pilot valve part. In the former case, i.e. in the first
state, the first pilot valve part is decisive for which fluid flow that is fed to the piloted valve, as the second pilot valve part simply
provides for a fluid communication between the first pilot valve part and the piloted valve via the fluid outlet of the second pilot
valve part. In the latter case, i.e. in the second state, the second pilot valve part is decisive for which fluid flow that is fed to the
piloted valve, as the piloted valve receives a control-feed at a relative higher pressure from the high pressure fluid inlet. Hereby,
the fluid from the high pressure fluid inlet may facilitate to better seal the piloted valve and/or facilitate in closing or opening of the
piloted valve in a faster manner compared when the valve arrangement is in its first state.

[0011] By providing a pilot valve arrangement having a first pilot valve part, and a second pilot valve part, the pilot valve
arrangement may be more flexible in use. For example, the first pilot valve part may be a conventional pilot valve, while the
second pilot valve part provides for the possibility to feed the piloted valve with a fluid at a higher pressure compared to the first
pilot valve part.

[0012] Fluid fed to the high pressure fluid inlet may e.g. be bled from the fluid distribution system upstream of the piloted valve.

[0013] It should be noted that fluid communication implies that there is a pressurized connection. For example, if the high
pressure fluid inlet is in fluid communication with the fluid outlet, the high pressure fluid inlet will be in pressurized connection with
the fluid outlet. Hence, the static pressure of fluid at the high pressure fluid inlet will be, essentially, the same as the static
pressure of fluid at the fluid outlet.

[0014] According to at least one example embodiment, an internal low pressure fluid conduit within said second pilot valve body
fluidly connects said low pressure fluid inlet with the compartment, and an internal high pressure fluid conduit within said second
pilot valve body fluidly connects said high pressure fluid inlet with the compartment, and an internal fluid outlet conduit within said
second pilot valve body fluidly connected said compartment with the fluid outlet.

[0015] It should be noted that fluid inside the pilot valve is more or less static, i.e. there is generally no fluid flow inside the pilot
valve, but rather redistribution of fluid, and different pressurized connections, due to movement of the separating element and the
valve rod. Hence, when stating that there is a fluid flow between two locations, it should be interpreted as that fluid is allowed to
flow between the two locations, and that the two locations are in pressurized connection by a fluid communication between the two
locations.

[0016] According to at least one example embodiment, said compartment is defined at least partly by a first end wall section, a
second end wall section arranged opposite to and facing said first end wall section, and a lateral wall section arranged between
said first and second end wall sections. According to at least one example embodiment, said compartment has a circular cross
section.

[0017] According to at least one example embodiment, the lateral wall section comprises several lateral wall portions at least
partly defining different compartment portions having different cross sections.

[0018] According to at least one example embodiment, the pilot valve arrangement further comprises a movable control body
comprised in, and movable within, said compartment,

said movable control body comprising a primary contacting area, a secondary contacting area arranged opposite to said primary
contacting area, a cavity for receiving fluid from said high pressure fluid inlet, said cavity being arranged within said movable
control body between said primary and secondary contacting areas, and a through hole for receiving said valve stem such that
said valve stem is movable within said through hole, said through hole extending from said primary contacting surface to said
secondary contacting surface, wherein
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when said second pilot valve part is in said first state, said valve stem is arranged to fluidly seal against the inner wall at least
partly defining said through hole in said movable control body such that said high pressure fluid inlet is restricted from being in
fluid communication with said fluid outlet, and

when said second pilot valve part is in said second state, said valve stem is arranged to fluidly seal against at least a part of the
lateral wall section of said compartment such that said low pressure fluid inlet is restricted from being in fluid communication with
said fluid outlet.

[0019] Hence, when the second pilot valve part is in its first state, fluid from said high pressure fluid inlet is only comprised in said
cavity and optionally in said through hole, within said movable control body within said compartment.

[0020] According to at least one example embodiment, the valve arrangement further comprises a first spring arranged at least
partly inside said compartment, and wherein said first spring is arranged between said primary contacting area of said movable
control body and the first end wall section of said compartment facing said primary contacting area, in order for said first spring to
exert a first spring force on said movable control body.

[0021] The first spring, together with the forces from the fluids acting on the movable control body, prevents the movable control
body from oscillating.

[0022] According to at least one example embodiment, the valve arrangement further comprises a second spring arranged at
least partly inside said compartment, wherein said second spring is arranged between a head of said valve stem and said primary
contacting area of said movable control body in order for said second spring to exert a second spring force on said movable
control body.

[0023] The first spring may be an outer spring, and the second spring may be an inner spring arranged inside of the first spring.

[0024] According to at least one example embodiment, the movable control body is supported inside said compartment by at
least one of the first and second springs.

[0025] According to at least one example embodiment, said movable control body is arranged in a primary position when said
second pilot valve part is in its first and second states, and arranged in secondary position when said second pilot valve part is in
a third state, said third state being defined by that

said valve stem is arranged to fluidly seal against the inner wall at least partly defining said through hole in said movable control
body such that said high pressure fluid inlet is restricted from being in fluid communication with said fluid outlet, and

said valve stem is arranged to fluidly seal against at least a part of the lateral wall section of said compartment such that said low
pressure fluid inlet is restricted from being in fluid communication with said fluid outlet.

[0026] Hence when said second pilot valve part is in its first and second states, a combined force applied to said primary
contacting area by said first and second springs and the static pressure from fluid from said low pressure fluid inlet holds the
movable control body in a primary position, and wherein when said second pilot valve part is in said third state, a force applied to
said secondary contacting area by a static pressure from fluid from said high pressure fluid inlet holds the movable control body
in a secondary position.

[0027] According to at least one example embodiment, the valve arrangement further comprises a first sealing member and a
second sealing member arranged inside said compartment, and wherein said compartment comprises:

a first end wall section, a second end wall section arranged opposite to and facing said first end wall section, and a lateral wall
section arranged between said first and second end wall sections,

a first compartment portion being at least partly defined by said primary contacting area of said movable control body and the first
end wall section of said compartment facing said primary contacting area,

a second compartment portion being at least partly defined by said second end wall section and a portion of the lateral wall
section extending between said second end wall section and said first sealing member, and

a third compartment portion comprising said first and second sealing member, and being at least partly defined by a portion of the
lateral wall section extending between said first and second sealing members, and said secondary contacting area of said
movable control body,

said first compartment portion being arranged to receive fluid from said low pressure fluid inlet to allow for fluid in said first
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compartment portion to exert a force on said primary contacting area, said second compartment portion being arranged to be in
fluid communication with said first compartment portion, and said third compartment portion being arranged to be in fluid
communication with said fluid outlet to allow for fluid in said third compartment portion to exert a force on said secondary
contacting area.

[0028] The first and second sealing members may e.g. be arranged to said lateral wall section.

[0029] In said second state, said cavity is in fluid communication with said high pressure fluid inlet and said third compartment
portion via said through hole of said movable control body.

[0030] In said third state, said high pressure fluid inlet is restricted from being in fluid communication with said first and second
compartment portions by said movable control body, i.e. said first/second fluid path are closed

[0031] According to at least one example embodiment, the only fluid flow path for fluid from said high pressure fluid inlet to said
fluid outlet is via said cavity, said through hole and said third compartment portion. Hence, said high pressure fluid inlet, and said
cavity are fluidly sealed from said first compartment portion, e.g. by sealing members arranged in said through hole of said
movable control body and between said movable control body and the lateral wall of said compartment.

[0032] According to at least one example embodiment, said movable control body is arranged inside said compartment such that
said primary contacting area faces said first compartment portion and said secondary contacting area faces said third
compartment portion.

[0033] According to at least one example embodiment, said movable control body is configured to be moved from its primary
position to its secondary position when a first force applied to the primary contacting area by said first and second springs and
fluid in said first compartment portion is smaller than a second force applied to said secondary contacting area by fluid in said
third compartment portion.

[0034] According to at least one example embodiment, said valve stem comprises at least a first valve stem portion, a second
valve stem portion, and a third valve stem portion arranged between said first and second valve stem portions, wherein each of
said first and second valve stem portions has a diameter larger than a diameter of said third valve stem portion.

[0035] According to at least one example embodiment, when said second pilot valve part is in its first state:

said first valve stem portion is arranged to fluidly seal against the inner wall at least partly defining said through hole in said
movable control body in order for fluid in said cavity in said movable control body to be restricted from being in fluid
communication with said third compartment portion, and

said third valve stem portion is arranged to be at least partly located in said third compartment portion in order for fluid in said
second compartment portion to be in fluid communication with said third compartment portion via said first fluid flow path, said first
fluid path being at least partly defined by at least a part of the lateral wall section of said compartment and at least a part of said
third valve stem portion;

and wherein when said second pilot valve partis in its second state:

said second valve stem portion is arranged to fluidly seal against the lateral wall section of said compartment in order for fluid in
said second compartment portion to be restricted from being in fluid communication with said third compartment portion, and

said third valve stem portion is arranged to be at least partly located in said third compartment portion in order for fluid in said
cavity of said movable control body to be in fluid communication with said third compartment portion via said second fluid flow
path, said second fluid path being at least partly defined by at least a part of the inner wall defining said through hole in said
movable control body and at least a part of said third valve stem portion;

and wherein when said second pilot valve partis in its third state:

said first valve stem portion is arranged to fluidly seal against the inner wall at least partly defining said through hole in said
movable control body in order for fluid in said cavity to be restricted from being in fluid communication with said third compartment
portion, and

said second valve stem portion is arranged to fluidly seal against the lateral wall section of said compartment in order for fluid in
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said second compartment portion to be restricted from being in fluid communication with said third compartment portion, such that
none of the low pressure and high pressure fluid inlets are in fluid communication with said fluid outlet.

[0036] According to at least one example embodiment, said valve stem comprises a valve stem conduit for fluidly connecting said
first compartment portion with said second compartment portion.

[0037] Hereby, the third compartment portion may be arranged between said cavity in fluid communication with the high pressure
fluid inlet, and said second compartment portion in fluid communication with the first compartment portion.

[0038] According to at least one example embodiment, said first pilot valve part further comprises:

a chamber, wherein said at least first fluid inlet is arranged to provide fluid to said chamber, and wherein said first pilot valve fluid
outlet is arranged to receive fluid from said chamber, and

a valve rod configured to control fluid flow from said at least first fluid inlet to said pilot valve fluid outlet via said chamber,

wherein said valve rod is connected to, and movable with, said valve stem.

[0039] Hence, the position of the valve rod in said first pilot valve part influences the position of the valve stem and hence, the
fluid flow through the second pilot valve part. According to at least one example embodiment, said valve rod is made in one piece
with said valve stem.

[0040] According to at least one example embodiment, said first pilot valve part further comprises:

a second fluid inlet arranged inside said first pilot valve body, said second fluid inlet being arranged to provide fluid to said
chamber, and wherein

said valve rod is arranged at least partly inside said chamber, said valve rod being configured to control fluid flow from said first
fluid inlet to said first pilot valve fluid outlet via said chamber, and configured to control fluid flow from said second fluid inlet to
said first pilot valve fluid outlet via said chamber;

a separating element being connected to, and movable with said valve rod, said separating element having a first fluid contacting
area, and a second fluid contacting area arranged on an opposite side to said first fluid contacting area,

said first fluid contacting area being configured to be in fluid communication with said first fluid inlet for applying a first force to
said separating element, and

said second fluid contacting area being configured to be in fluid connection with said second fluid inlet for applying a second force
to said separating element;

wherein a difference between the first and second forces controls the movement of the separating element and the valve rod in
such a way that said valve rod in at least a first position provides for a fluid connection between said first fluid inlet and said first
pilot valve fluid outlet; and in at least a second position provides for a fluid connection between said second fluid inlet and said
first pilot valve fluid outlet.

[0041] Hereby, internal fluid flow paths inside at least the first pilot valve part, that is, fluid from the first fluid inlet and fluid from
the second fluid inlet, may be used to control the separating element and the valve rod. Thus, the pilot valve arrangement can be
made less complex, and be more flexible in use by providing for these internal fluid flow paths. The valve rod then controls which
of the first and second fluid inlets which are allowed to be in fluid communication with the first pilot valve fluid outlet. That is, fluid
from the first and second fluid inlets, which are used to control the piloted valve, are also used to control the valve rod and the
valve stem in the piloted valve arrangement. Hence, the external fluid conduits providing fluid flow to the pilot valve, may be
reduced. Furthermore, regardless of the position of the valve rod, i.e. whether fluid from the first fluid inlet or fluid from the second
fluid inlet is allowed to be in fluid communication with the first pilot part fluid outlet, the first fluid contacting area is arranged to in
fluid communication with said first fluid inlet and the second fluid contacting area is arranged to be in fluid communication with said
second fluid inlet.

[0042] According to at least one example embodiment, a first internal fluid conduit within said first pilot valve body fluidly
connects said first fluid inlet with the chamber, a second internal fluid conduit within said first pilot valve body fluidly connects said
second fluid inlet with the chamber, and a third internal fluid conduit within said first pilot valve body fluidly connected said
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chamber with the first pilot valve fluid outlet.

[0043] According to at least one example embodiment, said chamber comprises a first chamber portion arranged to receive fluid
from said first fluid inlet, and a second chamber portion arranged to receive fluid from said second fluid inlet, wherein when said
valve rod is in said first position, said first fluid inlet, said first chamber portion and said first pilot valve fluid outlet are in fluid
communication with each other, and said second fluid inlet is restricted from being in fluid communication with said first pilot valve
fluid outlet by said valve rod; and wherein when said valve rod is in said second position said second fluid inlet, said second
chamber portion and said first pilot valve fluid outlet are in fluid communication with each other, and said first fluid inlet is
restricted from being in fluid communication with said first pilot valve fluid outlet by said valve rod.

[0044] According to at least one example embodiment, said chamber comprises a third chamber portion arranged between said
first and second chamber portions, and wherein said first pilot valve fluid outlet is arranged to receive fluid from said chamber via
said third chamber portion.

[0045] According to at least one example embodiment, said valve rod comprises a fluid conduit for guiding a fluid flow from said
first chamber portion to said first fluid contacting area of the separating element in such a way that said first fluid inlet is in fluid
communication with said first fluid contacting area.

[0046] Hereby, an internal fluid path within the first pilot valve part is provided for. According to at least one example
embodiment, the valve rod is hollow and provided for an internal fluid conduit within the valve rod. Thus, the first pilot valve part
may be referred to as a tree-way pilot valve part providing for a first fluid path between the first fluid inlet and the first pilot valve
fluid outlet, a second fluid path between the second fluid inlet and the first pilot valve fluid outlet, and a third fluid path between
the first fluid inlet and the first fluid contacting area, via the fluid conduit of the valve rod.

[0047] According to at least one example embodiment, said fluid conduit of the valve rod extends through said separating
element.

[0048] Hereby, fluid from the first fluid inlet may be in fluid communication with the first fluid contacting area of the separating
element, via the valve rod. This provides for a beneficial internal fluid path within the first pilot valve part.

[0049] According to at least one example embodiment, said valve rod has at least a first valve rod portion, a second valve rod
portion, and a third valve rod portion arranged between said first and second valve rod portions, each of said first and second
valve rod portions having a diameter larger than a diameter of said third valve rod portion.

[0050] The third valve rod portion may for example be waist shaped, or hour-glass shaped, and the first and the second valve
rod portions may have a constant diameter. According to at least one example embodiment, a diameter of the first valve rod
portion is larger than a diameter of the second valve rod portion. According to at least one example embodiment, a diameter of
the first valve rod portion is smaller than a diameter of the second valve rod portion. According to at least one example
embodiment, a diameter of the first valve rod portion is of the same size as a diameter of the second valve rod portion.

[0051] The first, second and third valve rod portions may have a circular cross section, the first and the second valve rod
portions may e.g. be cylindrically shaped. Furthermore, the chamber, and the first, second and third chamber portions may have
a circular cross section.

[0052] According to at least one example embodiment, said separating element comprises a piston. According to at least one
example embodiment, said separating element comprises a membrane.

[0053] It should be understood that the pilot valve arrangement may comprise further parts, such as further pilot valve parts than
the first and the second pilot valve parts described here.

[0054] According to at least a second aspect of the present inventive concept, a fluid distribution system is provided. The fluid
distribution system comprises: a pilot valve arrangement according to the first aspect of the present inventive concept, a first fluid
conduit for guiding a fluid to said at least first fluid inlet, a second fluid conduit for guiding a fluid to said high pressure fluid inlet,
and a third fluid conduit for guiding fluid away from said fluid outlet, wherein a static pressure of fluid in said first fluid conduit is
lower compared to a static pressure of fluid in said second fluid conduit.

[0055] According to at least one example embodiment, said fluid distribution system is arranged to supply fluid to a load, said
fluid distribution system comprising:
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said load,

a control unit,

a supply line for supplying fluid to said load,

an intermediate line for transporting fluid from said load to said control unit,

a return line for transporting fluid from said load,

a main valve arranged on said supply line, and

a pilot valve arrangement according to any one claims 1-12 for piloting said main valve,

wherein a static pressure of fluid in said supply line is higher than a static pressure of fluid in said intermediate line, and wherein a
static pressure of fluid in said intermediate line is higher than a static pressure of fluid in said return line,

wherein said first fluid inlet to said pilot valve arrangement is fluidly connected to said return line and said high pressure inlet is
fluidly connected to said supply line.

[0056] According to at least one example embodiment, said second fluid inlet to said pilot valve arrangement is fluidly connected
to said intermediate line.

[0057] According to at least a third aspect of the present inventive concept, a valve arrangement is provided. The valve
arrangement comprises a first pilot valve part and a second pilot valve part described in relation to the first aspect of the present
inventive concept or a fluid distribution system as described in relation to the second aspect of the present inventive concept, and
a piloted valve in fluid communication with the first and second pilot valve parts of the first or second aspects of the present
inventive concept.

[0058] The piloted valve may be any type of valve arranged to be connected to a pilot valve.

Brief de scription of the drawings

[0059] The present inventive concept will now be described in more detail, with reference to the appended drawings showing
example embodiments, wherein:

Fig. 1 illustrates in cross section a pilot valve or a first pilot valve part and a piloted valve according at least one example
embodiment;

Fig. 2a illustrates a pilot valve or a first pilot valve part in cross section according to at least one example embodiment;

Fig. 2b illustrates a pilot valve arrangement comprising a first pilot valve part and a second pilot valve part according to at least
one example embodiment of the inventive concept;

Figs. 3-7 illustrates different states and valve rod/valve stem pasitions of a pilot valve arrangement comprising a first pilot valve
part and a second pilot valve part according to at least one example embodiment of the inventive concept;

Fig. 8 is a schematic illustration of a fluid distribution system with a pilot valve arrangement according to at least one example
embodiment of the inventive concept;

Fig. 9 is a schematic illustration of a fluid distribution system and a pilot valve arrangement according to at least one example of
the inventive concept;

Fig. 10 is a schematic illustration of a fluid distribution system and a pilot valve arrangement according to at least one example of
the inventive concept.

Detailed description of the drawings
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[0060] In the following description, the present inventive concept is described with reference to a pilot valve arrangement
comprising a first pilot valve part and a second pilot valve part. The present inventive concept is also described with reference to
a fluid distribution system comprising such pilot valve and/or such pilot valve arrangement and a piloted valve.

[0061] Fig. 1 illustrates in cross section a pilot valve 1 and a piloted valve 3, also referred to as a main valve 3. The pilot valve 1
is typically a smaller valve 1 compared to the piloted valve 3, and is used to control a limited-flow control feed to the piloted valve
3. The pilot valve 1 is advantageous to use because a small and easily operated feed from the pilot valve 1 may be used to
control a much higher pressure or higher flow feed of the piloted valve 3, which would otherwise require a much larger force to
operate.

[0062] The pilot valve 1 in Fig. 1 comprises a chamber 10, a first fluid inlet 20 arranged to be fluidly fed from an internal fluid flow
of the piloted valve 3, and a second fluid inlet 22 arranged to be fluidly fed from an external fluid flow (not shown), wherein both
the first and the second fluid inlets 20, 22 are arranged to provide fluid to the chamber 10. The pilot valve 1 further comprises a
fluid outlet 24 for receiving fluid from the chamber 10 and for providing a fluid control feed to the piloted valve 3. As illustrated in
fig 1, a valve rod 30 arranged at least partly inside the chamber 10 is arranged to control fluid flow from the first and second fluid
inlets 20, 22 to the fluid outlet 24.

[0063] The piloted valve 3, or the main valve 3, may be any type of valve arranged to be connected to a pilot valve. In Fig. 1, the
piloted valve is a two-plug valve having two separated force contacting surfaces 2a, 2b which the fluid control feed from the pilot
valve 1 may act on. The piloted valve 3 may be a normally open valve. According to one example, the piloted valve 3 may be a
normally closed valve.

[0064] Fig. 2a illustrates a pilot valve 101 in cross section, similar to the pilot valve 1 shown in Fig. 1, but in greater detail. The
pilot valve 101 in Fig. 2a comprises a first pilot valve body 102 having a chamber 110, a first fluid inlet 120 and a second fluid
inlet 122 for providing fluid to the chamber 110 via a first internal fluid conduit 121 and a second internal fluid conduit 123. The
first pilot valve body 102 further comprises a pilot valve fluid outlet 124 for receiving fluid from the chamber 110 via an internal
pilot valve fluid outlet conduit 125, and providing a control feed to a piloted valve (as shown in Fig. 1). As illustrated in fig 2a, a
valve rod 130 is arranged at least partly inside the chamber 110 for controlling fluid flow from the first and second fluid inlets 120,
122 to the fluid outlet 124 of the pilot valve, via the chamber 110.

[0065] The pilot valve 101 in Fig. 2a further comprises a separating element 140 being connected to, and movable with the valve
rod 130. In Fig. 2a, the separating element 140 comprises a disc 141 having a first fluid contacting area 142, and a membrane
143 having a second fluid contacting area 144. The first fluid contacting area 142 of the separating element 140 is arranged at
least partly opposite to the second fluid contacting area 144. According to at least one example embodiment, the separating
element 140 may comprise a piston instead of the membrane 140. Furthermore, even though the separating element 140 in Fig.
2a comprises two parts 141, 143, the separating element 140 may comprise only one part.

[0066] The pilot valve 101 further comprises a pilot spring 160 housed in a pilot spring housing 162 defining a pilot spring
chamber 1863, the pilot spring 160 being arranged inside the pilot spring chamber 163, between a wall portion 164 in the pilot
spring housing 162 and the first fluid contacting area 142. The wall portion 164 is facing the first fluid contacting area 142.
Furthermore, a valve housing 150 comprises the valve body 102, the valve rod 130, the separating element 140, the pilot spring
160 and the pilot spring housing 162.

[0067] As illustrated in Fig. 2a, a valve rod fluid conduit 132 is arranged inside the valve rod 130 and extends from the chamber
110, via a valve rod fluid conduit inlet 132a in the valve rod 130, through the valve rod 130 and through the separating element
140, whereby fluid from the first fluid inlet 120 is enabled to be in fluid communication with fluid in the pilot spring chamber 163.
Hereby, the first fluid inlet 120 is enabled to be in fluid communication with the first fluid contacting area 142 within the pilot spring
housing 162. Furthermore, the separating element 140 fluidly separates fluid from the second fluid inlet 122, which fluid exerts a
pressure on the second fluid contacting area 144, from fluid from the first fluid inlet 120, which fluid exerts a pressure on the first
fluid contacting area 142. Hence, fluid from the second fluid inlet 122 is fluidly separated from fluid in the pilot spring chamber 163
by the separating element 140.

[0068] The chamber 110 and the valve rod 130 have preferably circular cross sections. Hereby, sealing elements such as o-
rings may be used to seal different chamber portions from each other. However, other shapes and other cross sections of the

chamber 110 and the valve rod 130 are possible to use.

[0069] The function of the pilot valve 101 of Fig. 2a will now be described in more detail.
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[0070] As fluid from the first fluid inlet 120 is enabled to be in fluid communication with the first fluid contacting area 142 of the
separating element 140, the fluid may exert a pressure on the first fluid contacting area 142 in order for a first force to be applied
to the separating element 140. Fluid from the second fluid inlet 122 is enabled to be in fluid communication with the second fluid
contacting area 144 of the separating element 140 and may thereby exert a pressure on the second fluid contacting area 144 to
apply a second force to the separating element 140. Since the first fluid contacting area 142 is arranged on an opposite side to
the second fluid contacting area 144, the first and the second force act on the separating element 140 in opposite directions. The
first force acts on the separating element 140 in a direction from the first fluid contacting area 142 at least partly towards the
second fluid contacting area 144, and the second force acts on the separating element in a direction from the second fluid
contacting area 144 at least partly towards the first fluid contacting area 142.

[0071] As illustrated in Fig. 2a, the pilot spring 160 arranged in the pilot spring housing 162 between the wall portion 164 and the
first fluid contacting area 142, acts on the separating element 140 with a pilot spring force in at least partly the same direction as
the first force. Hence, a combined force comprising the first force and the pilot spring force act on the separating element 140 in
one direction, and the second force act on the separating element 140 in at least partly, an opposite direction. A difference
between the combined force and the second force will normally cause a movement and/or a change in the movement of the
separating element 140 and the valve rod 130, as the separating element 140 is arranged to move together with the valve rod
130.

[0072] In a first position of the valve rod 130, fluid from the first fluid inlet 120 is enabled to be in fluid communication with the
pilot valve fluid outlet 124, and in a second position of the valve rod 130, fluid from the second fluid inlet 122 is enabled to be in
fluid communication with the pilot valve fluid outlet 124. It should be understood that the valve rod 130 may be slightly moved
within each of the first and second positions, as the first and the second positions are defined by which fluid inlet 120, 122 that is
in fluid communication with the pilot valve fluid outlet 124. There is also an intermediate position of the valve rod 130, between its
first and second positions where none of the fluid inlets 120, 122 are in fluid communication with the pilot valve fluid outlet 124.
The different positions of the valve rod 130 will be described in greater detail with reference to Figs. 3-7.

[0073] Fig. 2b illustrates a pilot valve arrangement 301 comprising a first pilot valve part 101, described as the pilot valve 101 in
Fig. 2a, and a second pilot valve part 201 arranged between the first pilot valve part 101 and a piloted valve (the piloted valve 3
shown only in Fig. 1). The fluid outlet 124 from the first pilot valve part 101, hereafter referred to as the first pilot valve fluid outlet
124, is fed to the second pilot valve part 201 instead of directly to a piloted valve as shown in Fig.1. A fluid outlet 224 of the
second pilot valve part 201 is fed to the piloted valve.

[0074] The first pilot valve part 101 and the second pilot valve part 201 as described with reference to Figs. 2a-2b will now be
described in further detail with reference to Figs. 3-7. First, the pilot valve 101, or the first pilot valve part 101, will be described,
second, the second pilot valve part 201 will be described, and third, the structure and function of the pilot valve arrangement 301
comprising the first pilot valve part 101 and the second pilot valve part 201 will be described. The first valve first valve part 101 in
Figs. 2a-2b is the same as the first valve part 101 in Figs. 3-7, and the second valve part 201 in Fig. 2b is the same as the
second valve part 201 in Fig. 3-7, hence, the same reference numerals will be used for referring to the same features. Thus,
Figs. 3-7 disclose different states and valve rod positions of the first and second valve parts 101, 102 of Figs. 2a-2b. Therefore,
in order to facilitate the reading comprehension, some reference numerals are only indicated in the Figure where first described.

[0075] As indicated in Fig. 3, the first pilot valve part 101 in Figs. 3-7 comprises a first sealing element 112 in the form of an o-
ring 112, and a second sealing element 114 in the form of an o-ring 114. The first sealing element 112 is arranged within the
chamber 110 and a first geometrical chamber cross section 112a tangents the first sealing element 112. The second sealing
element 114 is arranged within the chamber 110 and a second geometrical chamber cross section 114a tangents the second
sealing element 114. The chamber 110 comprises a first chamber portion 110a, a second chamber portion 110b and a third
chamber portion 110c arranged between the first and second chamber portions 110a, 110b. The third chamber portion 110c
comprises both the first and the second sealing elements 112, 114 and is at least partly defined by the portion 110c of the
chamber 110 extending between first geometrical chamber cross section 112a and the second geometrical chamber cross section
114a. The first chamber portion 110a is at least partly defined by the portion 110a of the chamber 110 extending between the
third chamber portion 110c and the first fluid inlet 120, or an inlet of the first internal fluid inlet conduit 121 to the chamber 110.
The second chamber portion 110b is at least partly defined by the portion 110b of the chamber 110 extending between the third
chamber portion 110c and the second fluid inlet 122 or an inlet of the second internal fluid inlet conduit 123 to the chamber 110.
The first chamber portion 110a is arranged to receive fluid from the first fluid inlet 120, and the second chamber portion 110b is
arranged to receive fluid from the second fluid inlet 122, while the third chamber 110c portion is arranged to provide fluid to the
first pilot valve fluid outlet 124.
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[0076] As shown in Fig. 3, the valve rod 130 comprises at least a first valve rod portion 130a, a second valve rod portion 130b,
and a third valve rod portion 130c arranged between the first and second valve rod portions 130a, 130b. A diameter of each of
the first and second valve rod portions 130a, 130b has a diameter larger than a diameter of the third valve rod portion 130c.
According to at least one example embodiment, the first and second valve rod portions 130a, 130b have the same diameter.
According to at least one example embodiment, the first and second valve rod portions 130a, 130b have different diameters. The
third valve rod portion 130c may have a waist shape, or hour-glass shape, as shown in Figs. 3-7, while the first and the second
valve rod portions 130a, 130b may have a circular cross section with a constant diameter,

[0077] The valve rod 130 in Figs. 3-7 further comprises a fourth valve rod portion 130d and a fifth valve rod portion 130e
arranged between the first and the fourth valve rod portions 130a, 130d, A diameter of each of the first and fourth valve rod
portions 130a, 130d has a diameter larger than a diameter of the fifth valve rod portion 130e. The fifth valve rod portion 130e
may, similar to the third valve rod portion 130c, have a waist shape, or hour-glass shape, while the fourth valve rod portion 130d
may have a circular cross section with a constant diameter. By having the valve rod fluid conduit inlet 132a arranged in the fifth
valve rod portion 130e, fluid from the first fluid inlet 120 may be in fluid communication with the valve rod fluid conduit 132 within
the valve rod 130.

[0078] The different positions of the valve rod 130 will now be described in further detail with reference to Figs. 3-7. In the
examples below, it is assumed that a static pressure of fluid in the first fluid inlet 120 is smaller than a static pressure of the fluid in
the second fluid inlet 122.

[0079] When the combined force acting on the separating element 140 (indicated in Fig. 2a) in a direction from the first fluid
contacting area 142 at least partly towards the second fluid contacting area 143 by fluid in fluid communication with the first fluid
inlet 120, and the pilot spring force of the spring, is larger than the second force acting on the separating element 140 in an at
least partly opposite direction, the valve rod 130 will be in its first position as shown in Fig. 3. Here, the first fluid inlet 120, the first
chamber portion 110a and the first pilot valve fluid outlet 124 are in fluid communication with each other, while the second fluid
inlet 122 is restricted from being in fluid communication with the first pilot valve fluid outlet 124 by the valve rod 130 fluidly sealing
against the second sealing element 114. In other words, the second chamber portion 110b is fluidly sealed from the third chamber
portion 110c by a sealing contact between the valve rod 130 and the second sealing element 114, According to at least one
example embodiment, the third valve rod portion 130c is arranged to be at least partly located in the first chamber portion 110a
such that the first fluid inlet 120 is in fluid communication with the first pilot valve fluid outlet 124 via the first and third chamber
portions 110a, 110c, and the second valve rod portion 130b is arranged to be at least partly located in both the second chamber
110b portion and the third chamber portion 110c such that the second fluid inlet 122 is restricted from being in fluid
communication with the first pilot valve fluid outlet 124.

[0080] If the pressure difference between the static pressure of fluid in the first fluid inlet 120, and the static pressure of fluid in
the second fluid inlet 122, increases, e.g. the static pressure of fluid in the second fluid inlet 122 increases and/or the static
pressure of fluid in the first fluid inlet 120 decreases, the second force applied to the separating element 140 (indicated in Fig.
2a) may overcome the combined force of the first force and the pilot spring force, and the separating element 140 will be moved
further into the pilot spring chamber 163 (indicated in Fig. 2a). Thus, the valve rod 130 will be moved from its first position to its
second position, the second position of the valve rod 130 is shown in Figs. 5-7. In the second position, the second fluid inlet 122,
the second chamber portion 110b and the first pilot valve fluid outlet 124 are in fluid communication with each other, while the first
fluid inlet 120 is restricted from being in fluid communication with the first pilot valve fluid outlet 124 by the valve rod 130 fluidly
sealing against the first sealing element 112. In other words, the first chamber portion 110a is fluidly sealed from the third
chamber 110c portion by a sealing contact between the valve rod 130 and the first sealing element 112, According to at least one
example embodiment the third valve rod portion 130c is arranged to be at least partly located in the second chamber portion
110b such that the second fluid inlet 122 is in fluid communication with the first pilot valve fluid outlet 124 via the second and third
chamber portions 110b, 110c, and the first valve rod portion 130a is arranged to be at least partly located in both the first
chamber portion 110a and the third chamber portion 110c such that the first fluid inlet 120 is restricted from being in fluid
communication with the first pilot valve fluid outlet 124.

[0081] In Fig. 4, an intermediate position of the valve rod 130 being in between its first and second position is illustrated. Here,
neither the first fluid inlet 120, nor the second fluid inlet 122 is in fluid communication with the first pilot valve fluid outlet 124, as
fluid flow from both inlets 120, 122 are restricted by the valve rod 130, and the first and the second sealing elements 112, 114.
The intermediate position of the valve rod 130 may occur after the valve rod 130 has been in its first position, and hence fluid in
the first pilot valve fluid outlet 124 stem from fluid from the first fluid inlet 120, although the first fluid inlet 120 is not in fluid
communication with the first pilot valve fluid outlet 124. The intermediate position of the valve rod 130 may also occur after the
valve rod 130 has been in its second position, and hence fluid in the first pilot valve fluid outlet 124 stem from fluid from the
second fluid inlet 122, although the second fluid inlet 122 is not in fluid communication with the first pilot valve fluid outlet 124.
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[0082] The second pilot valve part 201 in Fig. 2b is the same as the second pilot valve part in Figs. 3-7, and the structure of the
second pilot valve part 201 will now be described with reference to figs 3-7.

[0083] As shown in Fig. 3, the second pilot valve part 201 in Figs. 3-7 comprises a second pilot valve body 202 having a
compartment 210, a low pressure fluid inlet 220 for receiving fluid from the first pilot valve part 101 via the first pilot valve fluid
outlet 124, and providing fluid to the compartment 210. The second pilot body 202 further comprises a high pressure fluid inlet
222 for providing fluid to the compartment 210, and a fluid outlet 224 for receiving fluid from the compartment 210 and providing
fluid to a piloted valve (as shown in Fig. 1). The compartment 210 is defined at least partly by a first end wall section 264, a
second end wall section 266 arranged opposite to and facing the first end wall section 264, and a lateral wall section 268
arranged between the first and second end wall sections 264, 266.

[0084] A valve stem 230 is at least partly located inside the compartment 210. The valve stem 230 is connected to the valve rod
130 of the first pilot valve part 101 and moves together with the valve rod 130 in order to control fluid flow from the low pressure
fluid inlet 220 to the fluid outlet 224 via the compartment 210, and configured to control fluid flow from the high pressure fluid inlet
222 to the fluid outlet 224 via the compartment 210.

[0085] As illustrated in Fig. 3, the second pilot valve part 201 further comprises a movable control body 250 comprised in, and
movable within, the compartment 210. The movable control body 250 comprises a primary contacting area 252, a secondary
contacting area 254 arranged opposite to the primary contacting area 252, and a cavity 256 for receiving fluid from the high
pressure fluid inlet 222. The cavity 256 is arranged within the movable control body 250 between the primary and secondary
contacting areas 252, 254. The movable control body 250 further comprises a through hole 258 extending from the primary
contacting surface 252 to the secondary contacting area 254. The through hole 258 is for receiving the valve stem 230 and the
valve stem 230 is thus movable within the movable control body 250. As shown in Fig. 2b, the valve stem 230 may extend through
the through hole 258.

[0086] The compartment 210 also houses a first spring 260 and a second spring 262, indicated in Fig. 3. The first spring 260 is
arranged between the primary contacting area 252 of the movable control body 250 and the first end wall section 264 of the
compartment 210. Hereby the first spring 260 may exert a first spring force on the movable control body 250 via the primary
contacting area 252. According to at least one example embodiment, the first spring 260 is attached to the movable control body
250.

[0087] The second spring 262 is arranged between a head 232 of the valve stem 230 and the primary contacting area 252 of
the movable control body 250. Hereby the second spring 262 may exert a second spring force on the movable control body 250
via the primary contacting area 252.

[0088] As illustrated in Figs. 3-7, and indicated in Fig. 4, the valve stem 230 is connected to the valve rod 130 by a combined
part 330, which extends through the second pilot valve body 202 to the first pilot valve body 102 in a combining through hole 340.
The head 232 of the valve stem 230 has a cross section which is larger than the combining through hole 340 for restricting the
movement of the valve stem 230 into the combining through hole 340.

[0089] In Figs. 3-7, and as indicted in Fig.4, the second pilot valve part 201 comprises a first sealing member 212 in the form of
an o-ring 212, and a second sealing member 214 also in the form of an o-ring 214. The first sealing member 212 is arranged
within the compartment 210 and a first geometrical compartment cross section 212a of the compartment 210 tangents the first
sealing member 212. The second sealing member 214 is arranged within the compartment 210 and a second geometrical
compartment cross section 214a of the compartment 210 tangents the second sealing member 214. The compartment 210
comprises a first compartment portion 210a defined at least partly by the primary contacting area 252 of the movable control body
250, the first end wall section 264 (indicated in Fig. 3) of the compartment 210 and the low pressure fluid inlet 220, a second
compartment portion 210b defined at least partly by the second end wall section 266 and a portion of the lateral wall section 268
extending between the second end wall section 266 and a third compartment portion 210c. The third compartment portion 210c
comprising the first and the second sealing members 212, 214 and being at least partly defined by the first geometrical
compartment cross section 212a and the second geometrical compartment cross sections 212a, 214a and the fluid outlet 224.
The first compartment portion 210a is arranged to receive fluid from the low pressure fluid inlet 220, and the second compartment
portion 210b is arranged to be in fluid communication with the first compartment portion 210a via a valve stem conduit 240 within
the valve stem 230 extending through the movable control body 250. The third compartment portion 210c is arranged to be in
fluid communication with the fluid outlet 224. Hereby, fluid in the first compartment portion 210a may exert a pressure on the
primary contacting area 252 for applying a force to the movable control body 250, and fluid in the third compartment portion 210c
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may exert a pressure on the secondary contacting area 254 for applying a force to the movable control body 250.

[0090] The movable control body 250 is arranged inside the compartment 210, within a fourth compartment potion 210d, such
that the primary contacting area 252 faces the first compartment portion 210a and the secondary contacting area 254 faces the
third compartment portion 210c.

[0091] The valve stem 230 in Figs. 3-7 comprises at least a first valve stem portion 230a, a second valve stem portion 230b, and
a third valve stem portion 230c arranged between the first and second valve stem portions 230a, 230b, as indicated in Fig. 4.
Each of the first and second valve stem portions 230a, 230b has a diameter larger than a diameter of the third valve stem portion
230c. The third valve stem portion 230c may have a waist shape, or hour-glass shape, as shown in Figs. 3-7, while the first and
the second valve stem portions 230a, 230b may have a circular cross section with a constant diameter,

[0092] The function of the pilot valve arrangement 301 and second pilot valve part 201 in combination with the first pilot valve
part 101 will now be described in more detail with reference to Figs. 3-7.

[0093] The functioning of the first pilot valve part 101 is explained above with reference to Figs. 2a, and Figs. 3-7. Since the
valve rod 130 of the first pilot valve part 101 is connected to the valve stem 230 of the second pilot valve part 201, the fluid flow
inside the second pilot valve part 201 is at least partly determined by the position of the valve rod 130, and the pressure
difference between the first and second fluid inlets 120, 122.

[0094] As illustrated in Figs. 3-5, the second pilot valve part 201 is in its first state, and provides for a first fluid flow path 290,
shown in Fig. 4, within the compartment and the second compartment portion 210a, to enable the low pressure fluid inlet 220 to
be in fluid communication with the fluid outlet 224. Hence, the low pressure fluid inlet 220 is in fluid communication with the fluid
outlet 224 via the first compartment portion 210a, the valve stem fluid conduit 240 within the valve stem 230, the second
compartment portion 210b, the first fluid flow path 290 and the third compartment portion 210c.

[0095] In other word, in the first state, the first valve stem portion 230a is arranged to fluidly seal against the inner wall defining
the through hole 258 (indicated in Fig. 3) in the movable control body 250 in order for fluid in the cavity 256 in the movable
control body 250 to be restricted from being in fluid communication with the third compartment portion 210c. Furthermore, the
third valve stem portion 230c is arranged to be at least partly located in the third and second compartment portions 210b, 210c in
order for fluid in the second compartment portion 210b to be in fluid communication with the third compartment portion 210c via
the first fluid flow path 290. The first fluid path 290 being at least partly defined by at least a part of the lateral wall section 268 of
the compartment 210 and/or the first sealing element 212 and at least a part of the third valve stem portion 230c.

[0096] That is, in the first state, the valve stem 230 is arranged to fluidly seal against the inner wall defining the through hole 258
(indicated in Fig. 3) in the movable control body 250 by the second sealing member 214, such that the high pressure fluid inlet
220 is restricted from being in fluid communication with the fluid outlet 224.

[0097] As illustrated in Fig. 6, the valve rod 130 of the first pilot valve part 101 is in its second position and the separating
element 140 is as far into the pilot spring chamber 163 as possible. Here, the valve stem 230 is as close to the first pilot valve part
101 as possible and the head 232 of the valve stem 230 is in contact with the end wall section 264. Thus, the valve stem 230
provides for a second fluid flow path 292, indicated in Fig. 6, within the compartment 210 to enable the high pressure fluid inlet
222 to be in fluid communication with the fluid outlet 224. Hence, the high pressure fluid inlet 222 is in fluid communication with the
fluid outlet 224 via the cavity 256 of the movable control part 250, the second fluid flow path 292, and the third compartment
portion 210c.

[0098] In other words, in the second state, the second valve stem portion 230b is arranged to fluidly seal against the lateral wall
section 268 of the compartment 210 by the first sealing member 212 in order for fluid in the second compartment portion 210b to
be restricted from being in fluid communication with the third compartment portion 210c. Hence, the first fluid flow path 290 is
closed. Furthermore the third valve stem portion 230c is arranged to be at least partly located in the cavity 256 and the third
compartment portion 210c in order for fluid in the cavity 256 of the movable control body 250 to be in fluid communication with the
third compartment portion 210c via the second fluid flow path 292. The second fluid path 292 being at least partly defined by at
least a part of the inner wall defining the through hole 258 (indicated in Fig. 3) in the movable control body 250 and/or the second
sealing member 214, and at least a part of the third valve stem portion 230c.

[0099] That is, in the second state, the valve stem 230 is arranged to fluidly seal against the lateral wall section 268 of the

compartment 210 by the first sealing member 212, such that the low pressure fluid inlet 220 is restricted from being in fluid
communication with the fluid outlet 224. Hence, the fluid path 290 is closed as the second valve stem portion 230b fluidly seals
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the second compartment portion 210b from the third compartment portion by sealing against the first sealing member 212.

[0100] The movable control body 250 is allowed to be moved from a primary position, as shown in Figs. 3-6 where the movable
control body 250 still allows for a movement further towards the first end wall section 264, to a secondary position, as shown in
Fig. 7 where the movable control body 250 has been moved as far as possible towards the first end wall section 264. Here, a
shoulder part 250a of the movable control body 250 rests against a recess 268a in the later wall section 268 of the compartment
210. As illustrated in Fig. 7, the valve rod 130 and the valve stem 230 is in the same position as in Fig. 6, however the movable
control body 250 has moved from its primary position, as shown in Figs. 3-8, to its secondary position. The movement between
the primary position and the secondary position is due to that a first force applied to the primary contacting area 252 by the first
and second springs 260, 262 and fluid in the first compartment portion 210a is smaller than a second force applied to the
secondary contacting area 254 by fluid in the third compartment portion 210c. This state is referred to as the second pilot valve
part 201 being in its third state.

[0101] In the third state, the valve stem 230 is arranged to fluidly seal against the inner wall defining the through hole 258 in the
movable control body 250 such that the high pressure fluid inlet 222 is restricted from being in fluid communication with the fluid
outlet 224, and the valve stem 230 is arranged to fluidly seal against the lateral wall section 268 of the compartment 210 such
that the low pressure fluid inlet 220 is restricted from being in fluid communication with the fluid outlet 224. Hence, both the first
and second fluid contact paths, 290, 292 (indicated in Figs. 4 and 6) are closed.

[0102] In other words, in the third state, the first valve stem portion 230a is arranged to fluidly seal against the inner wall defining
the through hole 258 in the movable control body 250 by the second sealing member 214 in order for fluid in the cavity 256 to be
restricted from being in fluid communication with the third compartment portion 210c. Furthermore, the second valve stem portion
230b is arranged to fluidly seal against the lateral wall section 268 of the compartment 210 by the first sealing member 212, in
order for fluid in the second compartment portion 210b to be restricted from being in fluid communication with the third
compartment portion 210c. Hereby, none of the low pressure or high pressure fluid inlets 220, 222 are in fluid communication with
the fluid outlet 224, i.e. the first and second fluid flow paths 290, 292 (indicated in Figs. 4 and 6) are closed.

[0103] As also illustrated in Fig. 2-7, further sealing members 116 indicated in Fig. 7, are arranged within the second pilot valve
body 202, e.g. for sealing fluid from the high pressure fluid inlet 222 and fluid the cavity 256 within the movable control body 250,
from the first compartment portion 210a.

[0104] The pilot valve arrangement 301 will now be described when used together with a piloted valve, similar to the manner of
the pilot valve 1 and the piloted valve 3 as shown in Fig. 1. For the below examples, it is assumed that the static pressure of fluid
in the first fluid inlet 120 is smaller than the static pressure of fluid in the second fluid inlet 122, and that the static pressure of fluid
in the second fluid inlet 122 is smaller than the static pressure of fluid in the high pressure fluid inlet 222. Furthermore, it is
assumed that the piloted valve 3 is a normally open valve, receiving fluid with a static pressure of e.g. that of the second fluid inlet
122, and delivering fluid with a static pressure of e.g. that of the first fluid inlet 120. However, the pilot valve arrangement 301 or
the first pilot valve part 101 may operate a normally closed piloted valve.

[0105] As illustrated in Fig. 3, when the valve rod 130 is in its first position, and the second pilot valve part 201 is its first state,
fluid from the first fluid inlet 120 will be in fluid communication with the fluid outlet 224. Hence, the piloted valve 3 (shown in Fig. 1)
will receive a control feed in fluid communication with the first fluid inlet 120. Thus, the piloted valve will be fully opened and/or be
moved towards a fully open paosition.

[0106] When the pressure difference between the first fluid inlet 120 and the second fluid inlet 122 increases, e.g. by the static
pressure in the second fluid inlet 122 increases and/or the static pressure of fluid in the first fluid inlet 120 decreases, the valve
rod 130 will be moved from its first position to its second position. Hereby, fluid from the second fluid inlet 122 will be in fluid
communication with the first pilot valve fluid outlet 124, and the low pressure fluid inlet 220 of the second pilot valve part 201.
However, the second pilot valve part 201 is still in its first state and allows for a fluid communication between the low pressure fluid
inlet 220 and the fluid outlet 224 , as illustrated in Fig. 5.

[0107] When the valve rod 130 is in its second position, and the second pilot valve part 201 is its first state, fluid from the second
fluid inlet 122 will be in fluid communication with the fluid outlet 224. Hence, the piloted valve (shown in Fig. 1) will receive a

control feed in fluid communication with the second fluid inlet 122. Thus, the piloted valve will begin to close or be closed.

[0108] When the pressure difference between the first fluid inlet 120 and the second fluid inlet 122 further increases, e.g. by the
static pressure in the second fluid inlet 122 further increases and/or the static pressure of fluid in the first fluid inlet 120 further
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decreases, the separating element 140 will be moved as far as possible within the pilot spring chamber 183. Still, fluid from the
second fluid inlet 122 will be in fluid communication with the first pilot valve fluid outlet 124, and the low pressure fluid inlet 220 of
the second pilot valve part 201. However, the second pilot valve part 201 will now be moved into its second state and allow for a
fluid communication between the high pressure fluid inlet 222 and the fluid outlet 224, as illustrated in Fig. 6.

[0109] When the valve rod 130 is in its second position, and the second pilot valve part 201 is its second state, fluid from the
high pressure fluid inlet 222 will be in fluid communication with the fluid outlet 224. Hence, the piloted valve 3 (shown in Fig. 1) will
receive a control feed in fluid communication with the high pressure fluid inlet 222. Thus, the piloted valve will either be closed in
faster manner, or seal better when the piloted valve is fully closed, compared to the case when fluid from the second fluid inlet
122 is in fluid communication with the fluid outlet 224.

[0110] If the conditions for the second pilot valve part to be in its third state are fulfilled (as explained above and shown in Fig. 7),
the movable control body 250 is moved to its secondary position and none of the fluid inlets 220, 222 of the second pilot valve
part 201 are allowed to be in fluid communication with the fluid outlet 224.

[0111] If the static pressure of fluid in the high pressure inlet is referred to as PO, fluid from the second fluid inlet 122 in the first
compartment portion 210a is referred to as P1, the spring force of the first spring 260 is referred to Fs, and an inner and outer
diameter of the first spring 260 in contact with the primary contacting area 252 are referred to as d and D, respectively, and the
flow through the piloted valve (shown in Fig. 1) is denoted Q, the valve constant of the piloted valve denoted Kv, and the pressure
drop due to e.g. accessories, pipes and heat exchangers in the system is denoted Dp, the following relationship applies:

POLmir = P1 + 4*Fs/(pi*(D*d?) + Dp

POuax = P1 + Q7Kv?

where PO T is the static pressure of the fluid in the fluid outlet when the second pilot valve is in its third state (i.e. no fluid
communication between the high pressure fluid inlet and the fluid outlet) and POpax is the maximum static pressure available from
the fluid distribution system, and hence the static pressure of fluid at the high pressure fluid inlet. Hence, the amplified piloted
valve is prevented from oscillating due to the difference in pressure between the PO i1 and the POpax.

[0112] In Figs. 8-10, schematic illustrations of different fluid distribution systems for supplying fluid to a load are shown.

[0113] In Fig. 8, the fluid distribution system 1000a comprises a load 1001a, a control unit 1002a, a supply line 1003a for
supplying fluid to the load 1001 a, an intermediate line 1005a for transporting fluid from the load 1001 a to the control unit 1002a,
a return line 1007a for transporting fluid from the control unit 1002a. A static pressure of fluid in the supply 1003a line is higher
than a static pressure of fluid in the intermediate line 1005a, and the static pressure of fluid in the intermediate line 1005a is
higher than a static pressure of fluid in the return line 1007a.

[0114] As shown in Fig. 8, the piloted valve 1009a or main valve 1009a is arranged on the supply line 1003a together with a pilot
valve arrangement 1011 a as described above (indicated as 301 in e.g. Fig. 2b) for piloting the main valve 1009a. Furthermore,
the first fluid inlet (indicated as 120 in Figs. 2-7) to the pilot valve arrangement 1011 a is fluidly connected to the return line
1007a, and the high pressure inlet (indicated as 222 in Figs. 2-7) is fluidly connected to the supply line 1003a. The second fluid
inlet (indicated as 122 in Figs. 2-7) to the pilot valve arrangement 1011 a is fluidly connected to the intermediate line 1005a. The
pilot valve arrangement 1011 a facilitates in keeping a constant pressure drop over the control unit 1002a and in the sealing of
the main valve 1009a by allowing for the high pressure from the supply line 1003a to be fed to the main valve.

[0115] By referring to the two equations above, in Fig. 8, Dp represents the pressure drop over the load 1001 a, Q represents
the flow in the supply line 1003a over the piloted valve 1009a and Kv is the valve constant of the piloted valve 1009a.

[0116] In Fig. 9, the fluid distribution system 1000b comprises a load 1001 b, a control unit 1002b, a supply line 1003b for
supplying fluid to the load 1001 b, an intermediate line 1005b for transporting fluid from the load 1001 b to the control unit 1002b,
a return line 1007b for transporting fluid from the control unit 1002b. A static pressure of fluid in the supply 1003b line is higher
than a static pressure of fluid in the intermediate line 1005b, and the static pressure of fluid in the intermediate line 1005b is
higher than a static pressure of fluid in the return line 1007b.

[0117] As shown in Fig. 9, the piloted valve 1009b or main valve 1009b is arranged on the return line 1007b together with a pilot
valve 1011 b, here no second pilot valve part (indicated as 201 in Figs. 2-7) is necessary and the pilot valve or the first pilot valve
part (indicated as 1 in Fig. 1 and 101 in Figs. 2-7) is sufficient for controlling the main valve 1009b. Here, the first fluid inlet
(indicated as 120 in Figs. 2-7) to the pilot valve 1011 b is fluidly connected to the return line 1007b and the second fluid inlet
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(indicated as 122 in Figs. 2-7) is fluidly connected to the intermediate line 1005b. The pilot valve 1011 b facilitates in keeping the
pressur drop over the control unit 1002b constant.

[0118] In Fig. 10, the fluid distribution system 1000c comprises a load 1001c, a control unit 1002c, a supply line 1003c for
supplying fluid to the load 1001 c via the control unit 1002c, a return line 1007c¢ for transporting fluid away from said load 1001c,
a by-pass line 1005c¢ for transporting fluid between the supply line 1003c and the return line 1007c. A static pressure of fluid in
the supply 1003b line is higher than a static pressure of fluid in the return line 1007b.

[0119] As shown in Fig. 10, a piloted valve 1009c or main valve 1009c is arranged on the by-pass line 1005¢ together with a pilot
valve 1011c, here no second pilot valve part (indicated as 201 in Figs. 2-7) is necessary and the pilot valve or the first pilot valve
part (indicated as 1 in Fig. 1 and 101 in Figs. 2-7) is sufficient for controlling the main valve 1009c. Here, the first fluid inlet
(indicated as 120 in Figs. 2-7) to the pilot valve 1011 c is fluidly connected to the return line 1007c via the intermediate line 1005¢c
and the second fluid inlet (indicated as 122 in Figs. 2-7) is fluidly connected to the supply line 1003c via the intermediate line
1005c. The pilot valve facilitates in keeping a constant pressure drop over the main valve 1009c.

[0120] In Figs. 8-9, the main valve 1009a, 1009b is normally open, and in Fig. 10, the main valve 1009c is normally closed.

[0121] It should be noted that the control unit 1002a-c in each of Figs. 8-10 is a symbolic component representing any
component or combination of components which provides for a controllable fluid flow, e.g. a control valve 1002a-c, a complete
branch 1002a-c of e.g. lines, conduits, pipes and/or heat exchangers and/or another load 1002a-c.

[0122] According to at least one example embodiment, the pilot spring may be an adjustable pilot spring. Hereby, the pilot valve
and the piloted valve may be arranged in a fluid distribution system where the pressure drop over the control unit 1002a-c varies.
For example, a first pilot spring may be used in a fluid distribution system where the pressure drop over the control unit 1002a-c is
between 10 kPa and 50 kPa, a second pilot spring may be used in a fluid distribution system where the pressure drop over the
control unit 1002a-c is between 30 kPa and 150 kPa, and a third pilot spring may be used in a fluid distribution system where the
pressure drop over the control unit 1002a-c is between 80 kPa and 400 kPa.

[0123] While the pilot valve, the pilot valve arrangement, and the various fluid distribution systems are illustrated as having a
particular configuration, one skilled on the art will recognize that such pilot valve, pilot valve arrangement and fluid distribution
systems may include more or fewer components of different types. Indeed, one skilled in the art will recognize that the fluid
distribution systems illustrated in Figs. 8-10 have been constructed to illustrate various aspects of the present inventive concept,
and therefore is presented by way of illustration and not by way of limitation. For example the present inventive concept is not
limited to the specific arrangement of external and internal fluid paths fed to the first and second fluid inlets, and the high
pressure fluid inlet, as shown here, but the first fluid inlet may be fed from an internal flow of the piloted valve 1009a-c, and/or the
second fluid inlet, and/or the high pressure fluid inlet may be fed from an external line somewhere else from the fluid distribution
system. The external flow may e.g. derive from somewhere further upstream in the fluid distribution system.
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PATENTIKRAYV

1. Styreventilaggregat (301), som omfatter en fgrste styreventildel (101) og en an-
den styreventildel (201), hvor den fgrste styreventildel (101) omfatter:
et fgrste styreventillegeme (102) omfattende: mindst et fgrste fluidindlgb (120) og et fgrste
styreventilfluidudlgb (124);
kendetegnet ved, at
den anden styreventildel (201) omfatter:
et andet styreventillegeme (202) omfattende: et rum (210), et lavtryksfluidindlgb (220) til
at modtage fluid fra det fgrste styreventilfluidudlgb (124) og at tilvejebringe fluid til rummet
(210), og et fluidudlgb (224) til at modtage fluid fra rummet (210) og tilvejebringe fluid til
en styret ventil (3);
en ventilspindel (230) anbragt i det mindste delvist indeni rummet (210), hvor ventilspinde-
len (230) er indrettet til at styre fluidstrgm fra lavtryksfluidindigbet (220) til fluidudlgbet
(224) via rummet (210) og er indrettet til at styre fluidstrgm fra hgjtryksfluidindlgbet (222)
til fluidudlgbet (224) via rummet (210);
hvor den anden styreventildel (201) i en fgrste tilstand tilvejebringer en fgrste fluidstrgm-
bane (290) indeni rummet (210) for at muligggre det fgrste lavtryksindlgb (220) at veere i
fluidforbindelse med fluidudlgbet (224) via den fgrste fluidstrgmbane (290), og hvor den
anden styreventildel (201) i en anden tilstand tilvejebringer en anden fluidstrgmbane (292)
indeni rummet (210) for at muligggre hgjtryksfluidindligbet (222) at veere i fluidforbindelse
med fluidudlgbet (224) via den anden fluidstrgmbane (292), hvor den anden fluidstrambane
(292) er forskellig fra den fgrste fluidstrgmbane (290).

2. Styreventilaggregat (301) ifglge krav 1, hvilket yderligere omfatter et bevageligt
styrelegeme (250), som er omfattet i og er beveegeligt indeni rummet (210),
hvor det beveegelige styrelegeme (250) omfatter et primeert kontaktomrade (252), et se-
kundeert kontaktomrade (254), der er anbragt modsat til det primare kontaktomrade (252),
et hulrum (256) til at modtage fluid fra hgjtryksfluidindlgbet (222), hvor hulrummet (256)
er anbragt indeni det beveegelige styrelegeme (250) mellem det primaere og det sekundaere
kontaktomréde (252, 254), og et gennemgangshul (258) til at modtage ventilspindelen
(230) sdledes, at ventilspindelen (230) kan bevaeges indeni gennemgangshullet (258), hvor
gennemgangshullet (258) udstraekker sig fra det primeere kontaktomrade (252) til det se-
kundaere kontaktomrdde (254), hvor
ventilspindelen (230) er anbragt til at fluidforsegle mod inderveeggen, som i det mindste
delvist definerer gennemgangshullet (258) i det beveegelige styrelegeme (250), sdledes, at
hgijtryksfluidindigbet (222) er begreenset fra at veere i fluidforbindelse med fluidudlgbet
(224), ndr den anden styreventildel (201) er i den farste tilstand, og
ventilspindelen (230) er anbragt til at fluidforsegle mod i det mindste en del af sidevaegs-
sektionen (268) af rummet (210) saledes, at lavtryksindlgbet (220) er begraenset fra at veere
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i fluidforbindelse med fluidudligbet (224), nar den anden styreventildel (201) er i den anden
tilstand.

3. Styreventilsaggregat (301) ifglge krav 2, hvilket yderligere omfatter en fgrst fijeder
(260) anbragt i det mindste delvist indeni rummet (210), og hvor den fagrste fijeder (260) er
anbragt mellem det primeere kontaktomréde (252) af det bevaegelige styrelegeme (250) og
den fgrste endeveegssektion (264) af rummet (210), hvilken vender mod det primesre kon-
taktomrade (252) for, at den farste fieder (260) udgver en forste fjederkraft pa det bevee-
gelige styrelegeme (250).

4. Styreventilaggregat (301) ifglge krav 3, hvilket yderligere omfatter en anden fje-
der (262) anbragt i det mindste delvist indeni rummet (210), hvor den anden fjeder er an-
bragt mellem et hoved (232) af ventilspindelen (230) og det primaere kontaktomrade (252)
af det beveegelige styrelegeme (250), for at den anden fjeder udgver en anden fjederkraft
pa det bevaegelige styrelegeme (250).

5. Styreventilaggregat (301) ifglge et hvilket som helst af kravene 2-4, hvor det
bevaegelige styrelegeme (250) er anbragt i en primaer position, ndr den anden styreventildel
(201) er i sin farste og anden tilstand, og er anbragt i en sekundeer position, ndr den anden
styreventildel (201) er i en tredje tilstand, hvor den tredje tilstand er defineret ved, at
ventilspindelen (230) er anbragt til at fluidforsegle mod indervaeggen, som i det mindste
delvist definerer gennemgangshullet (258) i det bevaegelige styrelegeme (250), sdledes, at
hgjtryksfluidindigbet (222) er begreenset fra at veere i fluidforbindelse med fluidudlgbet
(224), og
ventilspindelen (230) er anbragt til at fluidforsegle mod i det mindste en del af sideveeg-
sektionen (268) af rummet (210) séledes, at lavtryksfluidindlgbet (220) er begraenset fra at
veere i fluidforbindelse med fluidudlgbet (224).

6. Styreventilaggregat (301) ifglge et hvilket som helst af kravene 2-5, hvilket yder-
ligere omfatter en farste forseglingskomponent (212) og en anden forseglingskomponent
(214), hvilke er anbragt indeni rummet (210), og hvor rummet (210) omfatter:
en fgrste endeveegssektion (264), en anden endevaegssektion (266), der er anbragt modsat
til og vendende imod den fgrste endevaegssektion (264), og en sidevaegssektion (268), som
er anbragt mellem de fgrste og anden endevasgssektioner (264, 266),
en fgrste rumdel (210a), som i det mindste delvist er defineret af det primeere kontaktom-
rade (252) af det beveegelige styrelegeme (250) og den farste endevaegssektion (264) af
rummet (210), som vender imod det primeere kontaktomrdde (252),
en anden rumdel (210b), som i det mindste delvist er defineret af den anden endevaegssek-
tion (266) og en del af sideveegssektionen (268), som udstraekker sig mellem den anden
endeveegssektion (266) og den fgrste forseglingskomponent (212), og
en tredje rumdel (210c), der omfatter den fgrste og anden forseglingskomponent (212, 214)
og i det mindste delvist er defineret af en del af sideveegssektionen (268), som udstraekker
sig mellem den fgrste og anden forseglingskomponent (212, 214), og det sekundaere
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kontaktomrdde (254) af det bevaegelige styrelegeme (250),
hvor den fgrste rumdel (210a) er anbragt til at modtage fluid fra lavtryksfluidindlgbet (220)
for at tillade fluid i den forste rumdel (210a) at udgve en kraft pa det primaere kontaktomrade
(252), hvor den anden rumdel (210b) er anbragt til at veere i fluidforbindelse med den fgrste
rumdel (210a), og hvor den tredje rumdel (210c) er anbragt til at veere i fluidforbindelse
med fluidudlgbet (224) for at tillade fluid i den tredje rumdel (210c) at udgve en kraft pa
det sekundaere kontaktomrade (254).

7. Styreventilaggregat (301) ifglge krav 4 og 5, hvor det beveegelige styrelegeme
(250) er indrettet til at blive beveeget fra sin primaere position til sin sekundaere position,
nar en fgrste kraft, der er udgvet pd det primare kontaktomrdde (252) af den fgrste og
anden fjeder (260, 262) og fluid i den fgrste rumdel (210a), er mindre end en anden kraft,
som er udgvet pd det sekundaere kontaktomrade (254) af fluid i den tredje rumdel (210c).

8. Styreventilaggregat (301) ifglge et hvilket som helst af de foregdende krav, hvor
ventilspindelen (230) omfatter mindst en fgrste ventilspindeldel (230a), en anden ventil-
spindeldel (230b) og en tredje ventilspindeldel (230c), der er anbragt mellem den fgrste og
anden ventilspindeldel (230a, 230b), hvor hver af den fgrste og anden ventilspindeldel
(230a, 230b) har en diameter, som er stgrre end en diameter af den tredje ventilspindeldel
(230c¢).

9. Styreventilaggregat (301) ifglge et hvilket som helst af kravene 5-8, hvor, nar den
anden styreventildel (201) er i sin fgrste tilstand:
den fgrste ventilspindeldel (230a) er anbragt til at fluidforsegle mod inderveeggen, der i det
mindste delvist definerer gennemgangshullet (258) i det bevaegelige styrelegeme (250), for
at fluid i hulrummet (256) i det beveegelige styrelegeme (250) er begreenset fra at veere i
fluidforbindelse med den tredje rumdel (210c¢), og
den tredje ventilspindeldel (230c) er anbragt til at veere i det mindste delvist placeret inden
i den tredje rumdel (210c) for, at fluid i den anden rumdel (210b) er i fluidforbindelse med
den tredje rumdel (210c) via den fagrste fluidstrgmbane (290), hvor den fgrste fluidbane
(290) i det mindste delvist er defineret af mindst en del af sideveegssektionen (268) af rum-
met (210) og mindst en del af den tredje ventilspindeldel (230c);
og hvor, ndr den anden styreventildel (201) er i sin anden tilstand:
den anden ventilspindeldel (230b) er anbragt til at fluidforsegle mod sideveegssektionen
(268) af rummet (210) for, at fluid i den anden rumdel (210b) er begreenset fra at veere i
fluidforbindelse med den tredje rumdel (210c), og
den tredje ventilspindeldel (230c) er anbragt til at veere i det mindste delvist placeret i den
tredje rumdel (210c) for, at fluid i hulrummet (256) af det beveegelige styrelegeme (250) er
i fluidforbindelse med den tredje rumdel (210c) via den anden fluidstrambane (292), hvor
den anden fluidstrgmbane (292) i det mindste delvist er defineret af mindst en del af inder-
veeggen, der definerer gennemgangshullet (258) i det bevaegelige styrelegeme (250), og
mindst en del af den tredje ventilspindeldel (230c¢);
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og hvor, ndr den anden styreventildel (201) er i sin tredje tilstand:

den fgrste ventilspindeldel (230a) er anbragt til at fluidforsegle mod indervaeggen, som i det
mindste delvist definerer gennemgangshullet (258) i det bevaegelige styrelegeme (250), for,
at fluid i hulrummet (256) er begreenset fra at veere i fluidforbindelse med den tredje rumdel
(210c¢), og

den andne ventilspindeldel (230b) er anbragt til at fluidforsegle mod sideveegsektionen (268)
af rummet (210) for, at fluid i den anden rumdel (210b) er begraenset fra at veere i
fluidforbindelse med fluidudigbet (224).

10. Styreventilaggregat (301) ifglge krav 6, hvor ventilspindelen (230) omfatter en
ventilspindelledning (240) til at fluidforbinde den fgrste rumdel (210a) med den anden rum-
del (210b).

11. Styreventilaggregat (301) ifglge et hvilket som helst af de foregdende krav, hvor
den fgrste styreventildel (101) yderligere omfatter:
et kammer (110), hvor det mindst fgrste fluidindlgb (120) er anbragt for at tilvejebringe
fluid til kammeret (110), og hvor det fgrste styreventilfluidudlgb (124) er anbragt til at mod-
tage fluid fra kammeret (110), og
en ventilstang (130), der er indrettet til at styre fluidstrgmmen fra det mindst fgrste fluid-
indlgb (120) til styreventilfluidudlgbet (124) via kammeret (110),
hvor ventilstangen (130) er forbundet til og er bevaegelig med ventilspindelen (230).

12. Styreventilaggregat (301) ifglge krav 11, hvor den fgrste styreventildel (101)
yderligere omfatter:
et andet fluidindlgb (122) anbragt inden i det fgrste styreventillegeme (102), hvor det andet
fluidindlgb (122) er anbragt til at tilvejebring fluid til kammeret (110), og hvor
ventilstangen (122) er anbragt i det mindste delvist inden i kammeret (110), hvor ventil-
stangen (130) er indrettet til at styre fluidstrammen fra det fgrste fluidindlgb (120) til det
fgrste styreventilfluidudigb (124) via kammeret (110), og er indrettet til at styre fluidstrgm-
men fra det andet fluidindlgb til det fgrste styreventilfluidudlgb (124) via kammeret (110);
et skilleelement (140), der er forbundet til og er bevaegelig med ventilstangen (130), hvor
skilleelementet (140) har et fgrste fluidkontaktomrdde (142), og et andet fluidkontaktom-
rade (144), som er anbragt pa en modstdende side til det farste fluidkontaktomrade (142),
hvor det farste fluidkontaktomrdde (142) er indrettet til at veere i fluidforbindelse med det
forste fluidindlgb (120) for at udgve en farste kraft pa skilleelementet (140), og
hvor det andet fluidkontaktomrdde (144) er indrettet til at vaere i fluidforbindelse med det
andet fluidindlgb (122) for at udgve en anden kraft pd skilleelementet (140);
hvor en forskel mellem den fgrste og anden kraft styrer bevaegelsen af skilleelementet (140)
og ventilstangen (130) pa en sadan made, at ventilstangen (130) i det mindste i den fgrste
position tilvejebringer en fluidforbindelse mellem det fgrste fluidindlgb (120) og det fgrste
styreventilfluidudlgb (124); og i det mindste en anden position tilvejebringer en fluidforbin-
delse mellem det andet fluidindlgb (122) og det fgrste styreventilfluidudigb (124).
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13. Fluidfordelingssystemm (1000a), som omfatter et styreventilaggregat (301,
1011a) ifglge et hvilket som helst af kravene 1-12, en fgrste fluidforbindelse (1007a) til at
fgre et fluid til det mindst fgrste fluidindlgb (120), en anden fluidforbindelse (1003a) til at
fore et fluid til hgjtryksfluidindlgbet (222), og en tredje fluidforbindelse til at fgre fluid veek
fra fluidudlgbet (224), hvor et statisk tryk af fluid i den fgrste fluidforbindelse (1007a) er
lavere i forhold til et statisk tryk af fluid i den anden fluidforbindelse (1003a).

14. Fluidfordelingssystem (1000a) ifglge krav 13, hvor fluidfordelingssystemet
(1000a) er anbragt til at levere fluid til en belastning, hvor fluidfordelingssystem omfatter:
belastningen (1001 a),
en styreenhed (1002a), f.eks. en styreventil,
en leveringlinje (1003a) til at levere fluid til belastningen,
en mellemlinje (1005a) til at transportere fluid fra belastningen (1001 a) til styreenheden
(1002a),
en returlinje (1007a) til at transportere fluid fra styreenheden (1002a),
en hovedventil (1009a), som er anbragt pa forsyningslinjen (1003a), og
et styreventilaggregat (301, 1011 a) ifglge et hvilket som af kravene 1-12 til at styre ho-
vedventilen (1009a),
hvor et statisk tryk af fluid i forsyningslinjen (1003a) er hgjere end et statisk tryk af fluid i
mellemlinjen (1005a), og hvor et statisk tryk af fluid i mellemlinjen (1005a) er hgjere end
et statisk tryk af fluid i returlinjen (1007a),
hvor det fgrst fluidindlgb (120) til styreventilaggregatet (301, 1011 a) er fluidforbundet til
returlinjen (1007a), og hgjtryksindlgbet (222) er fluidforbundet til forsyningslinjen (1003a).

15. Fluidfordelingssystem (1000a) ifglge krav 14, ndr det er afheengigt af krav 12,
hvor det andet fluidindlgb (122) til styreventilaggregatet (301, 1011 a) er fluidforbundet til
mellemlinjen (1005a).

Awa#160462



DRAWINGS

2

20

R
:| /’/[[ﬁqnnm \

10
30

24

N

2b~—"

5%
%
7

b oL rTie
Gl

—2a

DK/EP 2918882 T3



DK/EP 2918882 T3

164
160
162
N f"\i
149 S, ]
1?*‘ g \\f‘:;‘%ﬁ:\ ~\\ 143
123\- S\ \’ RS e L <7 S _-.,_/110
122— < 1~ " {32
~ /) - } 130
121 — —— 132a
S e ) 125
120" e 124
102
Fig. 2a



DK/EP 2918882 T3

101\

301

124

201
.

224

Fig. 2b



132

130 1144
114

110¢c
112

F Nt Y-
S 3

112a

S /

1A

A 1302
_ s =—130e

, 130d
. 124

220

4 252
=0 210§ ©
- — 250

1

—
201 202

266

L“‘\
258 224

Fig. 3

DK/EP 2918882 T3



201

=

N

250

)

230c

b 210c
210b

o A

T
230a T
230

212a

DK/EP 2918882 T3



~
201

y 7
5. Bl A 8
¥ e

&

I

e

]
N

H L =
-

e

/ "

e

£ S

NN
N
NN

NN o
s [

DK/EP 2918882 T3



DK/EP 2918882 T3

163 130

140

264 S |

201




130

/ y _
7 / Y4 |
7 | 220
P L/
S/
7
7 210
LN ) \\\ N /
268 . I 3
N . e SO\ ;2/_‘_ 268a
;\\ N N R / 222
NN — ~&) 2502
N\ . ~ \\ L; g4 4/ 16
NN = | < 255
4 1
5 115/ 2502 \\258 Yoq 16
2071 30 2
2506 | 2105 112 210c
230c

Fig. 7

DK/EP 2918882 T3



1003a 10098  1003a
- N Z
10005 L 10014
1011a ©;
=3 ~ .
10073 10022 10052 Fig. 8
1003b
—
10016
10118
1000b§ @

1]

1007b 10086  1007h  1002b  1005b Flg 9

1

003(,;,

1005¢

l—__

&/mo&:

10071¢c

J

DK/EP 2918882 T3



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

