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(54) STREAM SPLITTER FOR DOUBLE-CONTAINED PIPE SYSTEM

(57)  Stream splitter for double-contained pipe sys-
tem, mixing and diverting streams and heat exchangers
with fan heat exchanger and exchanger systems, inte-
grated with electrostatic filter and/or ioniser and stream
splitter pattern, characterised in that on the flange (3) in
the shape of a circle or a shape adapted to the shape of
the casing pipe (8), plugs and openings of channels (10)
and (11) are located alternately to the inside and outside
relative to the inner pipe (7), the number and shape of
which correspond to the number and shape of the heat
exchanger channels (9), with the inlet and outlet of each
channel redirected to the outside and inside of the inner
pipe (7); whereby the displacement by one fold (channel)
of one of the two splitters causes the same channel to
be open on one end in the outer part and simultaneously
plugged in the inner part of the inner pipe (7), and open
on the other end in the inner part and simultaneously
plugged in the outer part of the inner pipe (7); whereby

the plugs and openings of the channels (10) and (11) of
the splitter are extended, advantageously aerodynami-
cally, into a shape similar to a triangle/wedge, the incli-
nation angles of the walls of which determine the stream
thrust angle and determine the change in the thrust di-
rection of streams in relation to their separation. Advan-
tageously on the stream splitters (1) and (2) located on
the opposite side of the heat exchanger (9), stream split-
ter blades (14) are placed in the inner and outer parts of
the inner pipe (7), while on the fold ridges (channels) (12)
of the exchanger, fan impeller blades (15) known in the
state of the art are placed, whereby the stream splitter
blades (14) capture the streams and direct them to the
exchanger channels; whereby the channel walls (12) of
the heat exchanger (9) constitute also the fan impeller
blades (15); whereas the rim (5) of the heat exchanger
(9) and the channels (12) of the heat exchanger may
have a hexagonal shape in cross-section
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Description

[0001] The subject of the invention is a new and inno-
vative stream splitter for double-contained pipe systems,
for mixing and diverting streams and for heat exchangers
having a fan heat exchanger and exchanger systems,
integrated with an electrostatic filter and/or ioniser, and
stream splitter pattern, for enabling the redirection of
streams from the inner pipe to the casing pipe and from
the casing pipe to the inner pipe, with no pressure sep-
aration of the streams before and after separation and
with no significant loss of flow dynamics, as well as for
mixing the streams of the casing pipe with the streams
of the inner pipe, for household use, industrial use and
for use in municipal services and for others uses related
to fluid thermodynamics. Proper operation of the device
is ensured on condition that the tightness of the splitter
inside the casing pipe and the tightness of the connection
with the inner pipe is maintained. Various types of stream
splitters used in fluid thermodynamics, including for ven-
tilation devices, are known.

[0002] From the description of utility model No.72897,
a ventilation system with heat recuperation is known, in
which two concentric flow cylinders are placed inside a
hole between the outer and inner surfaces, between
which, on the outer surface of the inner cylinder, a cor-
rugated heat exchanger is installed, and additionally, on
the inner surface of the cylinder, external and internal
fans are installed opposite one another.

[0003] In double-contained pipe systems known in the
state of the art, used for such purposes as water treat-
ment, galvanizing, chemical, automotive industries, etc.,
the inner pipe is commonly used for transporting the me-
dium, whereas the casing pipe protects potential expo-
sure of the surroundings, including people, property and
the natural environment to damage and danger resulting
from leakage. The differentiation of pressures and flow
characteristics within double-contained pipe systems is
quite common, where the pressure in the casing pipe
may differ significantly from the pressure of the medium
within the inner pipe, making access to the medium dif-
ficult. Several problems are encountered in the state of
the art while performing activities on an ongoing basis,
such as monitoring the amount and the condition of the
medium in double-contained pipe systems and tanks, re-
moving excess medium or reducing pressure, aerating
the installation (for example when emptying tanks) and
preventing the formation of negative pressure, water
hammer, an uncontrolled accumulation of the medium
and suchlike.

[0004] The solution according to the invention, owing
to its design, facilitates overcoming these inconvenienc-
es by enabling sectional reversal of the system and pro-
viding easier access to the medium by redirecting it from
the inner pipe to the casing pipe, offering the possibility
of multiple reversal/restoration of the system, with no
need forlosing or separating the pressures of the streams
before and after their separation, and without the use of
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bulkheads or bypasses or the periodic closure of flows.
[0005] In a single pipe system and with the need to
separate the recirculation, the device can effectively
function as adual flow straight tube co-current or counter-
current heat exchanger, facilitating the separation and
reconnection of a single system to a double system (for
example, performing the function of circulation for reheat-
ing of the external heat pump exchanger to protect it
against undesirable icing).

[0006] Moreover, owing to its design, the solution ac-
cording to the invention may function as a mixer of fluids
to be used in a wide range of technological processes
for mixing, dosing or dispersion of media with different
temperature properties, various content, flow dynamics
and pressure.

[0007] Heat exchangers having a double-contained
pipe system design are known in state of the art. In such
heat exchangers, most commonly, the fluid flows from
the casing pipe into the straight tube counter-current ex-
changer. Having passed through the channels in a sys-
tem of alternating directions of the medium flow from the
casing pipe and inner pipe, in the final section of the heat
exchanger, the fluid enters channels where flow is
blocked in the straight direction and which have an open-
ing at an angle of 90°. The opening takes the form of
perforation in the inner pipe and serves to divert the fluid
to the interior of the inner pipe, where an exhaust fan is
installed. Due to the negative pressure from the fan, in
the inner pipe, the fluid is diverted at an angle of 90° in
the straight direction, in line with the flow of the inner
pipe, thereby restoring the double-contained pipe system
layout. Solutions known in the state of the art, apart from
the perforation in the inner pipe, are also characterised
by a partition inside the pipe which ensures airtight sep-
aration of two separate environments. Such an unfavour-
able layout of narrow openings in the inner pipe perfora-
tion, the central partition inside the inner pipe and multiple
changes in the flow direction of the stream results in the
fluid flowing through the exchanger encountering high
levels of resistance; this results in the exchangers being
noisier and less efficient. In such structures, the inner
pipe serves as an exhaust pipe (from the outside of the
facade) or as an air supply pipe (from the inside of the
building), while the casing pipe serves as an air intake
(fromthe outside of the fagade) and air exhaust pipe (from
the inside of the building); such a layout cannot be pos-
sibly reversed. The solution according to the invention,
owing to its design and the location of stream splitters at
the beginning and end of the exchanger, converts the
flows in double contained pipe system into alternating
multi-channel flows typical of straight tube counter-cur-
rent or co-current heat exchangers known in the state of
the art that have an alternating system of channels ar-
ranged radially relative to the longitudinal axis of the sys-
tem, and other exchangers featuring a system of chan-
nels known in the state of the art. In the solution according
to the invention, the splitter has inlet and outlet openings
of the channels through which the fluid flows through the
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device. These openings are located in a straightforward
direction relative to the direction of flow with alternating
partial plugging and opening of the channel with regard
to the inner pipe. Each of the straight-line channels of
the heat exchanger remains simultaneously partially
openinthe straightforward direction and partially plugged
in the straightforward direction, diverting the streams
through the plugged surface at an angle towards the in-
side or outside of the inner pipe of the double-contained
pipe system. As a result, no significant changes in the
flow direction of the streams occur, effectively separating
the streams.

[0008] Moreover, in the solutions based on a double-
contained pipe system known in the state of the art, the
heat exchanger (in the sense of the heat exchange sur-
face) occupies a relatively small space between the cas-
ing pipe and the inner pipe, which adversely affects its
efficiency. The solution according to the invention, how-
ever, overcomes this difficulty. This is possible owing to
the innovative design of the splitter and the use of a cul-
vert pipe that connects and stiffens the splitters placed
at opposite ends of the heat exchanger/pipe system; the
surface where the heat exchange occurs occupies the
space between the casing pipe and the culvert pipe, as
a result, the heat exchange surface of the exchanger
becomes almost twice as large as elsewhere while re-
taining the same device shape and volume as compared
to heat exchangers known in the state of the art. Addi-
tionally, owing to the use of a culvert pipe that connects
and stiffens the splitters placed at opposite ends of the
heat exchanger/pipe system, the culvert pipe can possi-
bly be used as a passage through the device or for di-
verting the airflow for the purpose of bypass-type circum-
vention. Rotating the splitters attached to the casing pipe
by several degrees in directions opposite relative to the
casing pipe, when the heat exchange function is per-
formed by metallic foil or other membrane with an unfixed
shape, allows for an increase in the device efficiency (the
effect of twisted flow channels).

[0009] The design of openings in the splitters located
at opposite ends of the heat exchanger/pipe system,
which advantageously come in a triangular shape (which
results from the radial layout of channels relative to the
longitudinal axis) and are alternately open and plugged
relative to the inner pipe - the flowing fluid, regardless of
the direction of the flow, is separated in a straightforward
direction with a slight deviation from the desired direction;
this positively influenced the reduction of flow resistance,
an increase in the efficiency of the heat exchanger, and
the reduction of undesirable turbulence and noise. This
slight deviation in the straightforward direction relative to
the desired flow direction results from the separation of
the streams to the interior or outside the inner pipe and
is caused by the aerodynamic profiling (extension) of the
channel plug shape. The shape of the openings - alter-
nating inlets and channel plugging in each of the stream
splitters located at opposite ends of the heat exchang-
er/pipe system, enables the installation of a flange for
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securing the connection of channels of a double con-
tained pipe system or for securing a channel fan with a
traditional hub or arim-drivenfan (so-called "rim-driven").
Advantageously, the fixing flange or even the entire split-
ter should be made of elastomers of selected hardness,
such as polypropylene. The use of an elastomer supports
the reduction of vibrations and the elimination of noise
from the exchanger and double-contained pipe systems.
Moreover, compared to solutions known in the state of
the art equipped with relatively narrow flow openings in
the inner pipe perforation, the use of profiled, advanta-
geously triangular shapes of alternating inlets and chan-
nel plugging, given their wedge-shaped aerodynamic ex-
tension, significantly increases the steam flow surface at
the point of the separation of streams, as the surface of
the inlet and channel plugging increases with the rise in
their aerodynamic extension angle. Thanks to overcom-
ing this limitation, the solution according to the invention
can be equipped with a greater number of narrower chan-
nels (folds) as compared to solutions known in the state
of the art. This significantly improves the efficiency of the
solution.

[0010] The lack of perforation of the inner pipe results
in the air redirection function being performed by the
stream splitters placed at opposite ends of the heat ex-
changer/pipe system which, according to the invention,
split the stream in the straightforward direction with a
displacement towards the interior or outside of the inner
pipe.

[0011] The essence of the invention is that on the
flange in the shape of a circle or a shape adapted to the
shape of the casing pipe, plugs and openings of channels
are located alternately to the inside and outside relative
to the inner pipe, the number and shape of which corre-
spond to the number and shape of the heat exchanger
channels, with the inlet and outlet of each channel redi-
rected to the outside and inside of the inner pipe; whereby
the displacement by one fold (channel) of one of the two
splitters causes the same channel to be open on one end
in the outer part and simultaneously plugged in the inner
part of the inner pipe, and open on the other end in the
inner part and simultaneously plugged in the outer part
of the inner pipe; whereby the plugs and openings of the
channels of the splitter are extended, advantageously
aerodynamically, into a shape similarto atriangle/wedge,
the inclination angles of the walls of which determine the
stream thrust angle and determine the change in the
thrust direction of streams in relation to their separation;
whereby between the passage and the rim a displace-
ment occurs relative to the longitudinal axis by one fold
(channel) ofthe heat exchanger relative to the rim; where-
by the splitters are installed on two sides of the heat ex-
changer or the pipe system advantageously so that the
splitters located at opposite ends of the exchanger differ
from each other by displacement of the inlet and outlet
by one channel in such a way that the fluid inlet to the
channel on the outer side of the inner pipe is simultane-
ously plugged on the inner side of the inner pipe, and on
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the other end the channel it is open on the inner side of
the inner pipe and plugged on the outer side of the inner
pipe; whereby the channel inlets and outlets are located
alternately on one side of the counterflow heat exchanger
or the other; whereby each channel is opened on one
end by the stream splitter in the outer part of the inner
pipe, and on the other end, it is opened only in the inner
part of the inner pipe, while on each end, each channel
is partially open and partially plugged advantageously at
an angle, thus fixing the inlet and outlet respectively to
the inside or outside of the inner pipe; whereby the rim
enables the attachment, in a method known in the state
of the art, of a metallic foil and other membrane with pa-
rameters (known in the state of the art) of a non-fixed
shape that enable the formation and ensure the sealing
and heat transfer of the foil heat exchanger. Advanta-
geously, on the stream splitters located on the opposite
side of the heat exchanger, stream splitter blades are
placedin the inner and outer parts of the inner pipe, while
on the fold ridges (channels) of the exchanger, fan im-
peller blades known in the state of the art are placed,
whereby the stream splitter blades capture the streams
and direct them to the exchanger channels; whereby the
channel walls of the heat exchanger constitute also the
fan impeller blades; whereby the stream splitter blades
and the fan impeller blades are advantageously com-
bined into a single blade; while through the rim and chan-
nels, the stream splitter is combined with the opposite
rim and the stream splitter to form a heat exchanger;
whereby the heat exchanger, by combining the stream
splitters with each other, is combined with the following
stream splitters into heat exchanger systems; while the
rim of the heat exchanger and the channels of the heat
exchanger may have a hexagonal shape in cross-section
[0012] Itis advantageous when therim, in the variation
made of a solid element, enables the attachment, in a
method known in the state of the art, of a metallic foil or
other membrane having parameters (known in the state
of the art) of an unfixed shape enabling the formation of
channels that ensure tightness and thermal transfer of
the foil heat exchanger.

[0013] The structure of the stream splitters placed at
opposite ends of the heat exchanger/pipe system, con-
nected by a culvert pipe having both stiffening and
strengthening properties, comes with channels through
which the fluid is distributed from the double-contained
pipe system through the stream splitters to the system
of alternating channels of the heat exchanger, whereas
the inlet and outlet holes through which the fluid flows
into and out of the exchanger are located in a straight-
forward direction relative to the direction of flow with al-
ternating plugging and opening of parts of the channelin
relation to the inner pipe placed at the top, advantageous-
ly in triangular shape, towards the angle of steam thrust
of the profiled inlets and outlets. Fluid streams, for in-
stance, airstreams, separated into internal and external
ones relative to the inner pipe of the double-contained
pipe systemas aresult of their flowing through the splitter,
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are separated by alternating plugs and inlets on the out-
side of the inner pipe and plugs and outlets located op-
positely inside the inner pipe. At the same time, regard-
less of the direction of the considered flow through the
exchanger, the fluid flows into the exchanger in the area
outside the inner pipe and flows out of the exchanger
inside the casing pipe, if the stream splitters located at
opposite ends of the heat exchanger/pipe system differ
from each other by the displacement of the inletand outlet
by one channel in such a way that the fluid inlet to the
channel on the outside of the inner pipe is concurrently
plugged on the inner side of the inner pipe, whereas at
the other end, the channel is open on the inner side of
the inner pipe and plugged on the outside of the inner
pipe.

[0014] The displacement of the inlet and outlet by one
channel results in the streams flowing through the heat
exchanger being redirected to the opposite pipe, that is,
if the inlet to the exchanger comes from the casing pipe,
the outlet is directed to the inner pipe, whereas if the inlet
comes from the inner pipe, the outlet is directed to the
casing pipe. If the stream splitters placed at opposite
ends of the heat exchanger/pipe system do not differ from
one another by the displacement of the inlet and outlet
by one channel, then the inlet and outlet of each channel
of the straight heat exchanger will be located in the same
pipe of the double contained pipe system, without divert-
ing.

[0015] Theinlets and outlets of the counter-current ex-
changer channels are located alternately, on one side of
the exchanger or the other. In a co-current layout of the
casing pipe and inner pipe streams, the streams supplied
by a pipe-in-pipe system, splitinto a number of alternating
channels by the rim, effectively act as a mixer, in which
static regulation is possible by adapting the cross-sec-
tions of the casing and inner pipe, as well as the number
of mixed channels/streams to the characteristics of the
flow and the transported medium, and in which dynamic
adjustment is possible if the position of the intermediate
transition relative to the edge and flange is set. In such
a case, it is not necessary to conchannel the channels
out from the rim or the use of such channels is limited,
while the alternating streams mixed in this way can be
transported as one medium through the casing or inner
pipe.

[0016] In the solution according to the invention, the
structure of the stream splitter comprises a splitter of
streams from a double-contained pipe system into a sys-
tem of alternating channels. The counter-current streams
are advantageously directed in a straightforward direc-
tionrelative to the flow direction. Streams in an alternating
system (supply and exhaust, or supply and exhaust), by
using a stream splitter, are redirected into the space of
the inner and casing pipes (a supply stream with a supply
stream, whereas an exhaust stream with an exhaust
stream; supply and discharge analogically). Additionally,
the stream splitter comes with space for a culvert pipe,
which serves the purpose of stiffening the exchangerand
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can also function as a by-pass or a channel. The fluid
passing through the stream splitter (regardless of the flow
direction) is redirected to the channel (casing or inner
pipe). The fluid is distributed in a straightforward direction
relative to the direction in which it flows through the ex-
changer. Through the aerodynamically profiled plugs in
the stream splitter, the fluid is pushed, flowing to the op-
posite pipe (e.g. from the casing to the inner pipe).
[0017] In the solution according to the invention, the
fluid always flows in a straightforward direction, moving
towards the inside or outside of the inner pipe during its
splitting phase. At the level of the stream splitter, each
inlet and outlet of the channel is divided into two parts -
the outside or the inside of the inner pipe, i.e. into the
inner or casing pipe. Each channel is advantageously
open on one end by the stream splitter on the outside
part of the inner pipe, while on the other end, it is open
only in the inner part of the inner pipe. By this layout, if
the fluid in the double-contained pipe system reaches
the first stream splitter, for example flowing through a
casing pipe, then it flows into every second channel of
the heat exchanger through alternately open openings
on the outside of the inner pipe. The fluid passes through
a heat exchanger, while at the other end of the channels,
plugs are located outside the inner pipe and open to the
interior of the inner pipe. By this layout, the streams sup-
plied to the exchanger through the casing pipe, regard-
less of the end of the exchanger from which they flow,
leave the exchanger on the opposite side of the exchang-
er through the inner pipe. The fluid flowing into the splitter
in the casing pipe encounters every second channel that
is plugged, which causes spontaneous alternating split-
ting of the stream. At the other end of the exchanger, the
fluid encounters a plug in the casing pipe (outside the
inner pipe), but the plugging is set advantageously at an
angle to the direction of the stream thrust, thereby push-
ing the fluid towards the edge of the inner pipe where the
exchanger outlet opening is the largest.

[0018] In the solution according to the invention, the
splitters can be adjusted relative to one another. The
movement of one splitter relative to the other enables
moving the passage by one fold (channel). This move-
mentis limited. The connection of all elements is obtained
by clicking them on a keyway connection (groove) or in
any other way known in the state of the art that makes
adjustmentpossible. Ina variant of the invention, in which
identical splitters are placed at both ends of the culvert
pipe (without shifting them by one fold), the air is supplied
and discharged from and to the same channel of the dou-
ble-contained pipe system.

[0019] In a variant of the invention, this solution leads
to creating a set of two or more splitters for double con-
tained pipe systems and co-current or counter-current
flows for the construction of a heat recuperator having a
straight co-current or straight counter-current exchanger
or any other type known in the state of the art, in which
the layout of the splitter rim affects the layout of channels
in the heat exchanger, while the rim makes it possible to
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attach, in a manner known in the state of the art (glueing,
ultrasonic welding, clamping, etc.), a metallic foil and any
other membrane whose parameters enable forming and
ensuring tightness and thermal transfer of the foil heat
exchanger

[0020] In a variant of the invention in which metallised
foil is wound on the heat exchanger rim, the twist can be
modified with the use of solutions known in the state of
the art, and the twist intensity depends on the stream
flow dynamics to obtain optimal efficiency for a given flow
velocity. Such a solution is only possible when using foil
exchangers, tape exchangers or membrane exchangers
that have an unfixed shape. In the solution according to
the invention, the casing pipe and inner pipe can take
any shape known in the state of the art, such as round,
square, triangular, or hexagonal. The heat exchanger
channels can take any shape known in the state of the
art, determined by the shape of the rim.

[0021] Advantageously, stream splitter blades are
placed on the splitters in the inner and outer parts of the
inner pipe, ensuring that the streams take the expected
direction and flow intensity towards the interior and from
the interior of the exchanger channels. As a result of the
rotational movement of the heat exchanger typical of the
rotational movement of the fan rotor, these blades collect
streams and direct them towards the exchanger channels
from one end of the channel, as well as collect streams
from the other end of the channel. Additionally, on folds
ridges (channels) of the exchanger, the blades of the fan
rotor are advantageously installed, ensuring the redirec-
tion of air flow typical of centrifugal/transverse fans or
other fans, depending on the needs.

[0022] In the case of using a casing pipe, the blades
attached to the splitter and/or folds of the exchanger im-
prove the flow dynamics inside the casing pipe of the
exchanger. If the casing pipe of the exchanger is not
used, the blades attached to the splitter and/or folds of
the exchanger can be profiled in any way known in the
state of the art for transverse or other radial fans, de-
pending on the needs.

[0023] Itis advantageous when the blades of the split-
ter are located in a way known in the state of the art for
semi-open or enclosed rotors. It is advantageous when
the blades of the splitter and the fold blade of the ex-
changer are combined into one fan rotor blade having a
shape known in the state of the art.

[0024] A stator known in the state of the art can also
serve as a stiffening structure, instead of a casing pipe.
[0025] The solution according to the invention comes
with a propulsion known in the state of the art, such as
an electric motor driven by a rim, the so-called "rim-driv-
en". The solution according to the invention may also
come without propulsion when it has a rotational function
resulting from the rotary structure of the connections be-
tween the structural elements of the stream splitter - for
instance, it may be driven by means of rotational move-
ment by the forces of nature or as a function of a direct
current generator known in the state of the art.
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[0026] The heat exchanger rim enables various shap-
ing of the channels and can be formed into a round, oval,
square, triangular, hexagonal or other shape in order to
enable the forming of channels of the desired shape in
the heat exchanger. The shape of the rim influences the
shape of the channels, as well as the shape of the ex-
changer; it enables the creation of sets of exchangers
(many exchangers connected to one another with the
use of double-contained pipe systems and stream split-
ters). The shapes of the stream splitters and the casing
pipe, being the factors that determine the outline of the
exchanger and the shape of the exchanger rims being
the factors that directly form the shape and layout of chan-
nels advantageously enable the profiling of the exchang-
ers and their channels into the shape of the so-called
"tile"/"mosaic". Thereby, the folded exchangers are con-
nected, leaving no free spaces in between. Such sets of
heat exchangers have no casing pipe, while their tiled
outline, together with the channels advantageously pro-
filed by the rims of the stream splitters that serve as col-
lectors enable tight assembly of exchangers into heat
exchanger sets, ensuring the alternation of channels not
only within the heat exchangers themselves, but also the
alternation of channels between the exchangers folded
into sets.

[0027] The channels coveringthe surface of the casing
pipe can be converted into a casing pipe.

[0028] The stream splitter for double-contained pipe
systems according to the invention with a heat exchanger
can be connected via the rim to another stream splitter
and thus to another heat exchanger. Additionally, the
splitter enables the rotation of the fan exchanger. The
splitter with a rim allows devices constructed according
to the invention to be folded into sets. Splitters allow the
exchanger to be placed inside the channel as a channel
heat exchanger.

[0029] The solutionaccordingto theinventionis shown
in the attached drawings, figs. 1-20, in which:

Fig. 1 shows the splitter version without a culvert
pipe or a casing pipe,

Fig 2 shows the splitter in the version with a place
for the culvert pipe (e.g. by-pass),

Fig 3 shows the splitter in the version without the
culvert pipe in the front view,

Fig 4 shows the splitter in the version with space for
the culvert pipe in the front view,

Fig 5 shows the connection of the pass and the rim
into a layout forming a splitter,

Fig 6 shows different connections of splitters in ver-
sions with and without diversion to the opposite pipe,
Fig 7 shows splitters separated in a double contain-
ment piping system with reversal of the counter-flow
streams of the casing pipe and inner pipe, in an iso-
metric view,

Fig 8 shows splitters in a reversed stream system
with a channel pipe (e.g., by-pass) and metallised
foil wound around the rim as a function of the foil
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heat exchanger, in an isometric view,

Fig 9 shows the splitters in a reverse stream system
with a culvert pipe (e.g., by-pass), in a side view
Fig 10 shows splitters with a culvert pipe (e.g., by-
pass) and metallised foil wound around the rims in
the function of afoil heat exchanger, longitudinal sec-
tion,

Fig 11 shows splitters in a system with diverting
streams and a rectilinear counterflow heat exchang-
er with fold markings (alternating channels) with met-
allised foil wound around the rims in the function of
a disposable heat exchanger, a side view,

Fig 11a shows splitters in a reversed stream system
and a heat exchanger in the form of metallised foil
wound around the rim in the function of a disposable
heat exchanger with the rotation of each splitter on
the culvert pipe to achieve a torsion of the channels
advantageous for temperature transmission, in a
side view,

Fig 12 shows a double-contained pipe system with
splitters and a double containment pipe between the
splitters with the function of reversing the counterflow
streams of the casing pipe with the inner pipe and
conversely, in a side view,

Fig 13 shows the splitters in a reversed stream sys-
tem and with metallised film wound around the rim
in the function of a heat exchanger with rim-driven
(rim-driven) fans attached to the flanges and double
suction impellers, in a side view,

Fig 13a shows splitters in a system of two heat ex-
changers separated by a rim-driven (rim-driven) fan
attached to flanges in the central part and a double
suction impeller, with the exchanger on the left with-
outdiverting streams, the exchanger on the right with
diverting streams, in side view,

Fig 14 shows an example of connecting the compo-
nents of an adjustable splitter,

Fig 14a shows a close-up view of the flow limiter and
the keyway connection allowing the splitter to be ad-
justed,

Fig 15 shows the exchanger-fan in a side view,

Fig 15A shows the exchanger-fan in a front view,
Fig 16 shows exchangers in a channel system made
of metallic foil wound, rim-driven - a side view,

Fig 16a shows the exchangers in a channel system
made of metallic foil wound, rim-driven (rim-driven)
- a front view,

Fig 16b shows the exchangers in a channel system
made of metallic foil wound, rim-driven (rim-driven)
- an isometric view,

Fig 17 shows a cross-flow fan exchanger installed
in a stator, a side view,

Fig 18 shows the shapes of the rim and channels of
the exchanger, the casing pipe and the inner pipe
determining the shape (outline) of the heat exchang-
er and channels:

18a - splitters with around shape having a visible
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rim,

18b - shape of a round splitter with a rim,

18c - rim shape of a square exchanger with
channels attached to culvert pipe,

18d - rim shape of a round exchanger with chan-
nels attached to culvert pipe,

18e - rim shape of circular exchanger with chan-
nels shifted away from culvert pipe, ensuring
stream flows between the folds,

18f - rim shape of hexagonal exchanger having
a mosaic outline,

18g - rim shape of the triangular exchanger,

Fig 19 shows an example of combining exchangers
into heat exchanger systems (square and hexagonal
cross-section),

Fig 20 shows an example of combining hexagonal
exchangers into a heat exchanger system with a
channel covering the surface of the casing pipe in a
function of a collecting pipe, an isometric view,

[0030] The solution according to the invention is pre-
sented as an example of execution so as not to hinder
the invention.

Example 1:

[0031] The stream splitter for double-contained pipe
systems, mixing of streams and heat exchangers has
stream splitters (1) and (2) attached at both ends of the
culvertpipe (6), which splitters have aflange (3). Between
the splitters (1) and (2) around the culvert pipe (6), alter-
nate plugs (10) and openings (11) of the channels are
placed which form a triangular in profile rotary passage
(4) of about one fold (channel) of the heat exchanger and
arim (5). The plugs and openings (10) and (11), together
with the rim (5) leading out of them, form the heat ex-
changer (9). The air streams separated into internal and
external ones relative to the inner pipe (7) of the double-
contained pipe system, as a result of flowing through the
stream splitter, are separated by alternating plugs and
airflow openings outside the inner pipe (7) and converse-
ly located plugs and openings inside the inner pipe (7).
The stream splitters (1) and (2) located at opposite ends
of the heat exchanger differ with a displacement of the
inlet and outlet by one channel in such a way that the
fluid inlet into the channel on the outside of the inner pipe
is simultaneously plugged on the inside of the inner pipe,
whereas on the other end the channel, it is open on the
inside of the inner pipe and plugged on the outside of the
inner pipe. The channel inlets and outlets are located
alternately either on one side of the exchanger or another.
Streams in an alternating system (supply and exhaust),
by using the stream splitter (1) and (2) are redirected to
the space of the inner pipe (7) and the casing pipe (8)
(supply streams with supply streams and exhaust
streams with exhaust streams). The culvert pipe (6) acts
as a stiffener for the heat exchanger (9), and can also
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act as a by-pass or a culvert.

[0032] In this solution, each plug and opening (10) and
(11) is divided at the level of the stream splitter (1) and
(2) into two parts - on the outside and inside the inner
pipe (7). Each fold of the exchanger (12) is opened on
one end by the stream splitter in the outer part of the
inner pipe (7), whereas on the other end, it is opened by
the splitter only in the inner part of the inner pipe (7). The
plugs (10) of the channels at an angle relative to the di-
rection of stream thrust cause the fluid flowing through
the channels to be pushed toward the outlet at their ends.
The heat exchanger (9) has folds (12) of the exchanger
(channel closed on the side of the casing pipe).

[0033] The splitters (1) and (2) are advantageously ad-
justable relative to one another. The movement of one
splitter relative to the other is a shift by one fold, toward
the following fold. This movement is advantageously lim-
ited since its continuation by more than one channel
would result in a return to the previous position. The con-
nection of all the elements can be made by clicking them
on the keyway connection (groove) (13). Since the split-
ters (1) and (2) differ from each other by a displacement
of the inlet and outlet by one channel - for the turning of
the splitters to occur by one channel only, a turn stop is
introduced (14) in the form of a rigid element (advanta-
geously a tab), blocking further turning.

Example 2:

[0034] The solution according to the invention made
as in Example 1, with the difference that it has two stream
splitters (1) connected by a culvert pipe (6). The two split-
ters (1) areinstalled on this pipe, and aflange (3) is placed
on the outer side of each splitter. In the exchanger axis
(9), folds (12) are placed between the splitters (1). These
channels are alternately plugged and open (10) and (11).

Example 3:

[0035] The solution according to the invention made
as in Example 1, with the difference that it has two stream
splitters (2) and no culvert pipe (6).

Example 4:

[0036] The solution according to the invention made
as in Example 1, with the difference that the triangular
shape of the openings - alternate openings (10) and plugs
(11) of the channels in each of the stream splitters (1)
and (2) located at opposite ends of the pipe system,
makes it possible to lead out the double contained pipe
system for fastening the connection of the channels or
fastening a motor with a traditional hub design, driven by
a rim (so-called "rim-driven") or any other motor known
in the state of the art. The motorislocated advantageous-
ly between two exchangers (9). This design of the double
exchanger with the fan located centrally between the ex-
changers (9) results in better silencing of the fan opera-
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tion and temperature-stable operating conditions (com-
pared to the fan, known in the state of the art, located in
the furthest point of the outer side of the elevation).

Examples

[0037] A stream splitter for double-contained pipe sys-
tems, mixing of streams and for heat exchangers has
stream splitters (1) and (2) installed at both ends of the
culvertpipe (6), which splitters have aflange (3). Between
the splitters (1) and (2), around the culvert pipe (6), al-
ternate plugs (10) and openings (11) of the channels are
placed. The plugs and openings (10) and (11), together
with the rim (5) leading out of them, form the heat ex-
changer (9). The channel inlets and outlets are located
alternately, either on one side of the exchanger or anoth-
er. Streams in an alternating system (supply and ex-
haust), by using the stream splitter (1) and (2) are redi-
rected to the space of the inner pipe (7) and the casing
pipe (8) (supply stream with supply stream and exhaust
stream with exhaust stream). The culvert pipe (6) acts
as a stiffener for the heat exchanger (9), as well as it may
act as a by-pass or channel. Each fold of the heat ex-
changer (12) is opened on one end by a stream splitter
in the outer part of the inner pipe (7), and is opened on
the other end by a splitter only in the inner part of the
inner pipe (7). The plugs (10) of the channels at an angle
relative to the direction of stream thrust cause the fluid
flowing through the channels to be pushed toward the
outlet at the end of the channels. On the stream splitters
(1) and (2), stream splitter blades (14) are installed, while
on the backs of the folds (channels) (12), fan impeller
blades (15) known in the state of the art as impeller blades
are placed. The stiffening structure of the casing pipe (8)
can be performed by a stator (16). The solution according
to the invention has a drive known in the state of the art,
e.g. rim-driven (17).

Example6

[0038] Heat exchanger (9) constructed as in Example
5 with the difference that the rim (5) has a square shape
in cross-section. The rim (5) in cross-section with a
square shape determines the identical shape of the entire
exchanger (9) and its channels (12). The fan exchanger
shaped in this way is combined into exchanger sets.

Example 7

[0039] Heat exchanger (9) constructed as in Example
5with the difference that the rim (5) has atriangular shape
in cross-section. The rim (5) having a triangular shape in
cross-section determines the identical shape ofthe entire
heat exchanger (9) and its channels (12).

Examples

[0040] The heat exchanger (9), constructed as in Ex-
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ample 5, has a rim (5) in cross-section with a hexagonal
shape. This rim determines the identical shape of the
entire exchanger (9) and its channels (12). The stream
splitters (1) and (2) are installed on both ends of the centre
pipe (6). Each of the stream splitters (1) and (2) has a
flange (3). Between splitters (1) and (2), channels are
placed around the central pipe (6), which have a rotary
transition (4). Streams in an alternating system (supply
and exhaust) by using stream splitters (1) and (2) are
redirected to the space of the central pipe (6) and the
casing pipe (8). Thus formed stream splitters (1) and (2),
through the rim (5), are combined into sets with further
stream splitters (2), and thus with another heat exchang-
er (9). After the exchangers are connected into sets, the
channel covering (18) the surface of the casing pipes of
the exchangers acts as a collecting pipe.

Claims

1. Stream splitter for double-contained pipe system,
mixing and diverting streams and heat exchangers
with fan heat exchanger and exchanger systems
consisting of pipes, exchanger, channels and open-
ings, characterised in that on the flange (3) in the
shape of a circle or a shape adapted to the shape of
the casing pipe (8), plugs and openings of channels
(10)and (11) are located alternately to the inside and
outside relative to the inner pipe (7), the number and
shape of which correspond to the number and shape
of the heat exchanger channels (9), with the inletand
outlet of each channel redirected to the outside and
inside of the inner pipe (7); whereby the displace-
ment by one fold (channel) of one of the two splitters
causes the same channel to be open on one end in
the outer part and simultaneously plugged in the in-
ner part of the inner pipe (7), and open on the other
end in the inner part and simultaneously plugged in
the outer part of the inner pipe (7); whereby the plugs
and openings of the channels (10) and (11) of the
splitter are extended, advantageously aerodynami-
cally, into a shape similar to a triangle/wedge, the
inclination angles of the walls of which determine the
stream thrust angle and determine the change in the
thrust direction of streams in relation to their sepa-
ration.

2. Stream splitter for double-contained pipe system,
mixing and diverting streams and heat exchangers
with fan heat exchanger and exchanger systems ac-
cording to claim. 1, characterised in that between
the passage (4) and the rim (5) a displacement oc-
curs relative to the longitudinal axis by one fold
(channel) (12) of the heat exchanger relative to the
rim (5).

3. Stream splitter for double-contained pipe system,
mixing and diverting streams and heat exchangers
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with fan heat exchanger and exchanger systems ac-
cording to claim. 1 or 2, characterised in that they
are installed on two sides of the heat exchanger or
pipe system advantageously so that the splitters (1)
and (2) located at opposite ends of the exchanger
differ from each other by displacement of the inlet
and outlet by one channel in such a way that the fluid
inlet to the channel on the outer side of the inner pipe
(7) is simultaneously plugged on the inner side of
the inner pipe (7), and on the other end the channel
it is open on the inner side of the inner pipe (7) and
plugged onthe outer side ofthe inner pipe (7); where-
by the channel inlets and outlets are located alter-
nately on one side of the counterflow heat exchanger
or the other.

Stream splitter for double-contained pipe system,
mixing and diverting streams and heat exchangers
with fan heat exchanger and exchanger systems ac-
cording to claim. 1 or 2 or 3, characterised in that
each channel is opened on one end by the stream
splitter (1) and (2) in the outer part of the inner pipe
(7), and on the other end, it is opened only in the
inner part of the inner pipe (7), while on each end,
each channel is partially open and partially plugged
advantageously at an angle, thus fixing the inlet and
outletrespectively to the inside or outside of the inner

pipe.

Stream splitter for double-contained pipe system,
mixing and diverting streams and heat exchangers
with fan heat exchanger and exchanger systems ac-
cording to claim. 1 or 2 or 3 or 4, characterised in
that the rim (5) enables the attachment, in a method
known in the state of the art, of a metallic foil and
other membrane with parameters (knownin the state
of the art) of a non-fixed shape that enable the for-
mation and ensure the sealing and heat transfer of
the foil heat exchanger.

Stream splitter for double-contained pipe system,
mixing and diverting streams and heat exchangers
with fan heat exchanger and exchanger systems ac-
cording to claim. 1 or 2 or 3 or 4 or 5, characterised
in that on the stream splitters (1) and (2) located on
the opposite side of the heat exchanger (9), stream
splitter blades (14) are placed in the inner and outer
parts of the inner pipe (7), while on the fold ridges
(channels) (12) of the exchanger, fan impeller blades
(15) known in the state of the art are placed, whereby
the stream splitter blades (14) capture the streams
and direct them to the exchanger channels; whereby
the channel walls (12) of the heat exchanger (9) con-
stitute also the fan impeller blades (15).

Stream splitter for double-contained pipe system,
mixing and diverting streams and heat exchangers
with fan heat exchanger and exchanger systems ac-
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cording to claim. 1 or 2 or 3 or 4 or 5 or 6, charac-
terised in that the stream splitter blades (14) and
the fan impeller blades (15) are advantageously
combined into a single blade.

Stream splitter for double-contained pipe system,
mixing and diverting streams and heat exchangers
with fan heat exchanger and exchanger systems ac-
cording to claim. 1 or 2 or 3or4 or 5or 6 or 7, char-
acterised in that, through the rim (5) and channels,
the stream splitter (1) or (2) is combined with the
opposite rim (5) and the stream splitter (1) or (2) to
form a heat exchanger (9); whereby the heat ex-
changer (9), by combining the stream splitters (1) or
(2) with each other, is combined with the following
stream splitters (1) or (2) into heat exchanger sys-
tems.

Stream splitter for double-contained pipe system,
mixing and diverting streams and heat exchangers
with fan heat exchanger and exchanger systems ac-
cording to claim. 1 or 2, or 3, or 4, or 5, or6, or 7, or
8, characterised in that the rim (5) of the heat ex-
changer (9) and the channels (12) of the heat ex-
changer may have a hexagonal shape in cross-sec-
tion
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