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A spiral heat exchanger
BACKGROUND OF THE INVENTION AND PRIOR ART

The present invention refers generally to spiral heat
exchangers for various purposes. More specifically, the
invention refers to a spiral heat exchanger for recovering
heat from problematic fluids, such as sludge. In particular,
the present invention refers to a spiral heat exchanger
including a central cylinder and at least two spiral sheets
extending from the cylinder along a respective spiral-shaped
path around a common center axis and forming at least a
first spiral-shaped flow channel for a first medium and a
second spiral-shaped flow channel for a second medium,
wherein the cylinder extends around the center axis and
forms an inner space within the cylinder, and wherein the
cylinder includes a front end, a rear end, at least a first
lateral opening communicating with the first flow channél
and at least a second lateral opening communicating with the

second flow channel.

Such a spiral heat exchanger is disclosed in SE 112 656.
This document discloses one embodiment comprising a central
cylinder. The cylinder is formed in one piece with an end
plate. Two separate headers are provided in the inner space
of the «cylinder for the fluid communication with a

respective spiral flow channel.

Conventionally, spiral heat exchangers are manufactured by
means of a winding( operation. The two sheets are welded
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together at a respective end, wherein the welded joint will
be comprised in a center ©portion of the sheets.
Alternatively, one single sheet is used for the
manufacturing of the heat exchanger. Distance members,
having a height corresponding to the width of the flow
channels, are attached to the sheets. Before being wound,
the center portion of the sheet or sheets is introduced into
a gap of a retractable mandrel. Then the mandrel is rotated,
wherein the sheets are wound to form the spiral element of
the sheets. After retraction of the mandrel, two
inlet/outlet channels are formed in the center of the spiral
element. The two channels are separated from each other by
the center portion of the sheets. The side ends of the
spiral element are processed, wherein the spiral flow
channels may be laterally closed at the two side ends in
various ways. Typically, a cover is attached to each of the
ends. One of the covers may include two connection pipes
extending into the <center and communicating with a
respective one of the two flow channels. At the radial outer
ends of the spiral flow channels a respective header.. is
welded to form an outlet/inlet member to the respective flow

channel.

One problem with this conventional spiral heat exchanger is
the relatively complex manufacturing work needed for the
mounting of the connection pipes extending from the center
of the spiral heat exchanger. In particularly, the problem
is related to the difficulty to achieve a proper and desired
position for the two connection pipes and the headers at the
periphery of the spiral element. It is frequently important
that the headers are located at. the top of the spiral
element, and also that the connection pipes are positioned
along a vertical plane. Furthermore, in case of a heat
exchanger designed for receiving sludge as one of the media,
it is also important that one connection pipe forming the

sludge outlet 1s located beneath the other connection pipe
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forming a water inlet. These requirements imply that the
center portion should be at least approximately horizontal.
In order to obtain such a position of the connection pipes,
the outer ends of the sheets frequently need to be cut after
the winding operation.

CH 539 257 discloses another spiral heat exchanger element
which is mounted in a cylindrical vessel. The heat exchanger
element includes a central cylinder and two spiral sheets
extehding from the cylinder along a respective spiral—shéped
path around a center axis. The spiral sheets form a first
spiral-shaped flow channel for a first medium and a second
spiral-shaped flow channel for a second medium. The cylinder
extends around the center axis and forms an inner space in
the cylinder. The cylinder includes a first opening and a
second opening, which both communicate with one and the same

of flow channels.
SUMMARY OF THE INVENTION

The object of the present invention is to overcome the
problems mentioned above. More specifically, it is aimed at
a spiral heat exchanger which permité an elegant layout of
the conduits and pipes connected to the heat exchanger and

which can be manufactured in an easy manner.

This object is achieved by the spiral heat exchanger
initially defined, which is characterized in that the heat
exchanger includes a first pipe, which is arranged to extend
through the rear end into the inner space of the cylinder,

wherein a first connection channel, communicating with the

first flow channel via the first lateral opening, is formed
within the first pipe and a second connection channel,

communicating with the second flow channel via the second

lateral opening, is formed in the inner space outside the

first pipe.
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By such a design, the layout of the pipes and conduits
connected to the spiral heat exchanger may be less
complicated than in the prior art design. The first pipe may
be introduced as a separate unit or module into the cylinder
after the winding of the sheets to form a spiral heat
exchanger element. Consequently, -the spiral heat exchanger
element may be rotated to a desired position with respect to

the outer ends of the flow channels before the introduction

" of the first pipe. The connection to the second connection

channel may then be selected to extend in any desired
direction. The first pipe may be located in an appropriate
position in the inner space, for instance to facilitate

discharge of sludge.

According an embodiment of the present invention, the first
lateral opening is axially displaced from the second lateral
opening. By separating the openings axially, it is possible
to arrange the first pipe in any rotary position in relation

to the cylinder and the spiral heat exchanger element.

According to a further embodiment of the present invention,
the heat exchanger includes a separating member for dividing
the inner space into a first part space including the first
lateral opening and a second part space including the second
lateral opening. The separating member may be attached to
and extend around the first pipe. Moreover, the separating
member may have an outer circumferential edge that 1is
abutting an inner wall, which defines the inner space. In
order to separate sealingly the first part space and the

‘second part space from each other, the outer circumferential

edge is welded to the inner wall.

According to a further embodiment of the present invention,
the heat exchanger includes a second pipe, extending
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outwardly from the second part space and adapted to permit
the second medium to pass through the second pipe.

According to a further embodiment of the present invention,
the heat exchanger includes an enclosure provided at the
rear end of the cylinder and arranged to close the second
part space. Consequently, the first pipe will extend through
the enclosure. Furthermore, the second pipe extends through
the enclosure substantially radially outwardly from the
enclosure with respect to the center axis. Such a second
pipe may thus extend in any desired radial direction from

the enclosure.

According to a further embodiment of the present invention,
the heat exchanger includes a connection element including
the first pipe. Advantageously, the connection element also
includes the second pipe and the enclosure. Such a
connection element may be manufactured as a separate unit or
module, which is introduced into the cylinder after the
winding of the sheets to form a spiral heat exchanger
element. The connection element may easily be designed in
such manner that it may be arbitrarily rotated in relation

to the spiral heat exchanger element.

According to a further embodiment of the present invention,
the heat exchanger includes a cover arranged to close the
front end in an openable manner. The front end of the

cylinder is thus accessible for cleaning, for instance.

According to a further embodiment of the present invention,
the spiral heat exchanger includes a first outer connection
member communicating with the first flow channel. Moreover,
the spiral heat exchanger may include a second outer
connection member communicating with the second flow
channel. Advantageously, the heat exchanger may be adapted

to be positioned in such a manner that the center axis
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extends substantially horizontally, wherein the first and
second outer connection members extend substantially

vertically.

According to a further embodiment of the present invention,
the first pipe is arranged to extend substantially coaxially
into the inner space. By such a design, it is ensured that
the connection element may be rotated around the center axis

to any rotary position in relation to the cylinder.

According to a further embodiment of the présent invention,
said flow channels extend substantially in parallel to each
other, wherein each flow channel is adapted to permit the
respective medium to flow in a substantially tangential

direction with respect to the center axis.
BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is now to be explained more closely by
the description of various embodiments and with reference to

the drawings attached hereto.

Fig 1 discloses schematically a ‘réar view of a spiral
heat exchanger according to an embodiment of the
present invention.

Fig 2 discloses schematically a front view of the spiral
heat exchanger in Fig 1.

Fig 3 discloses a sectional view through the spiral heat
exchanger along the lines III-III in Fig 1.

Fig 4 discloses schematically a sectional view through a
spiral heat exchanger element of the spiral heat
exchanger in Fig 1.

Fig 5 discloses schematically a transversal section
through a connection element of the spiral heat

exchanger in Fig 1.
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Fig 6 discloses a sectional view through a spiral heat
exchanger according to another embodiment of the

present invention.
DETAILED DESCRIPTION OF VARIOUS EMBODIMENTS OF THE INVENTION

With reference to Figs 1-5, a spiral heat exchanger is
disclosed. The spiral heat exchanger includes a spiral heat
exchanger element 1, see Fig 4, and a primary connection
element 2, see Fig 5. In the embodiments disclosed in Figs 1
to 6, the primary connection element 2 is designed as a
separate unit to be mounted to the spiral heat exchanger
element 1. It is to be noted that at least a part of the
primary connection element 2, as an alternative, may be an
integrated part of the spiral heat exchanger element 1 as

explained below.

The spiral heat "exchanger element 1 includes a central
cylinder 5 and at least two spiral sheets 6 and 7,
preferably of metal, such as stainless steel, carbon steel
or titanium. The cylinder 5 has a substantially circular
cylindrical shape. Each of the sheets 6, 7 has an inner end
edge, which is welded to the outer surface of the cylinder
5. The cylinder 5 is rotated around a center axis x to wind
the sheets 6, 7 in such a way that the sheets 6, 7 will
extend from the cylinder 5 along a respective spiral-shaped
path around the common center axis x. The sheets 6, 7 form a
first spiral-shaped flow channel 8 for a first medium and a
second spiral-shaped flow channel 9 for a second medium. The
flow channels 8, 9 extend substantially in parallel to each
other. In the embodiments disclosed, each of the flow
channels 8, 9 is adapted to permit the respective medium to
flow in a substantially taﬁgential direction with respect to
the center axis x. The spiral heat exchanger is adapted to
be positioned in such a manner that the center axis x
extends substantially horizontally by means of a support
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member 10, which is adapted to be positioned on the ground
or any other substrate, and to support the spiral heat

exchangerlelement 1.

In a preferred application of the spiral heat exchanger, the
first medium transported through the first flow channel 1is
sludge, whereas the second medium is water. In this case,
the first flow channel 8 has a greater width than the second

flow channel 9, see Fig 3.

The cylinder 5 exﬁends substantially concentrically around
the center axis x and forms an inner space 4 within the
cylinder 5. The cylinder 5 has a front end 5’ and a rear end
5’7, The cylinder 5 includes a first lateral opening 11
enabling communication between the inner space 4 and the
first flow channel 8, and a number of second lateral
openings 12 enabling communication between the inner space 4
and the second flow channel 9. The first lateral opening 11
is located in the proximity of the front end 5’, and axially
displacgd along the center axis x from the second lateral
openings 12. The second lateral openings 12 are arranged

along a line extending in parallel with the center axis.

The . connection element 2 is a separate element to be mounted
to the spiral heat exchanger element 1. The connection
element 2 includes a first pipe 14, which is arranged to
extend through the rear end 5’ of the cylinder 5 into the
inner space 4 of the cylinder 5. The first pipe 14 thus has
an outer end outside the cylinder 5 and an inner end within
the inner space 4 of the cylinder 5. The first pipe 14 has a
substantially circular, cylindrical shape and extends, in
the embodiment disclosed in Figs 1-5, substantially
coaxially with the center axis x into the inner space 4.

The connection element 2 forms, within the first pipe 14, a
first connection channel communicating with the first flow
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channel 8 via the first lateral opening 11, and, in the
inner space 4 outside the first pipe 14, a second connection
channel communicating with the second flow channel 9 via the
second lateral openings 12. A separating member 15 is
provided for dividing the inner space 4 into a first part
space 4’ including the first lateral opening 11 and forming
the first communication channel, and a second part space 4’
including the second lateral openings 12 and forming the

second communication channel.

The separating member 15 is attached to the outer peripheral
surface of the first pipe 14 at the inner end of the first
pipe 14. The separating member 15 extends around the first
pipe 14. The separating member 15 has an outer

-circumferential edge that in the embodiments disclosed is

abutting an . inner wall surface of the cylinder 5.
preferably, the outer circumferential edge is welded to the

inner wall of the cylinder 5.

Furthermore, the connection element 2 includes a second pipe
16, extending outwardly from the second part space 5’ and
from the second communication channel. The second pipe 16 is
arranged to permit the second medium to pass through the
second pipe 16. The connection element 2 also includes an
enclosure 17 provided at the rear end 5’’ of the cylinder 5.
The enclosure 17 is arranged to close the cylinder 5, and in
particular the second part space 4’’. The enclosure has a
flat end wall 17’, and a substantially circular cylindrical
wall 17’’, see Fig 5. The connection element 2 is welded to
the cylinder 5 by a weld joint 18 extending along the rear
end 5°of the cylinder 5 and along the end of the cylindrical
wall 17’’. The second pipe 16 extends through the enclosure
17 substantially radially outwardly £from the cylindrical
wall 17" of the enclosure 17. In the embodiment disclosed
the second pipe 16 extends substantially vertically, i.e.
substantially perpendicularly with respect to the center
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axis x. Also the first pipe 14 extends through the enclosure
17, but through the end wall 17’ of the enclosure 17.

As an alternative, the enclosure 17 could form an integrated
part of the cylinder 5, wherein the primary connection
element 2 substantially only includes the first pipe 14,
which is introduced into the inner space 4 of the cylinder 5
via an opening in the flat end wall 17’. The separating
member 15 is then attached and welded to the first pipe and
the inner surface wall after the introduction of the first

pipe 14 into the inner space 4.

The spiral heat exchanger includes a cover 20 arranged. to
close the front end 5’ of the'cylinder 5 and also to close
laterally one or both of the flow channels 8, 9. In the
embodiments disclosed, the first flow channel 8 is closed by
the cover 20. The inner space 4 is thus defined by an inner
wall including the inner wall surface of the cylinder 5, a
substantially plane inner wall surface of the cover 20 , and
an inner wall surface of the enclosure 17. The cover 20 is
openable, and attached to the spiral héat-exchanger element
1 by a hinge 21. A locking device 22, scheﬁatically
indicated, is arranged to permit locking of the cover 20 in
the closed position. As appears form Fig 3, the second flow
channel 9 is laterally closed at the front side end by means
of a spiral bar 23 arranged between the metal sheets 6, 7.
Moreover, the second flow channel 9 is closed at the réar
side end by means of a spiral bar 24 arranged between the
metal sheets 6, 7. The first flow channel 8 is closed at the
rear side end by means of a spiral bar 25 arranged between
the metal sheets 6, 7. The bars 23 to 25 are arranged at the
respective side ends in connection with the winding of the

spiral heat exchanger element 1.

Furthermore, the spiral heat exchanger includes two
secondary connection elements. The first secondary
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connection element forms a first outer connection member 27
communicating with the first flow channel 8. The second
secondary connection element forms a second outer connection
member 28 communicating with the second flow channel 9. The
first outer connection member 27 and the second outer
connection member 28 include a respective substantially
cylindrical pipe. In the embodiment disclosed, the pipes
extend substantially vertically, i.e. substantially

perpendicularly to the center axis x.

In the preferred application mentioned above, the first pipe
14, i.e. the first communication channel, may form an outlet
for the sludge. The second pipe 16 may form an inlet for the
water. The first outer connection member 25 may form an
inlet for the sludge, whereas the. second outer communication

member 26 may form an outlet for the water.

Fig 6 discloses a second embodiment, which merely differs
from the first embodiment in that the first pipe 14 of the
connection element 2. is eccentrically arranged in the inner

space 4 of the cylinder 5.

The present invention is not limited to the embodiments
disclosed and described herein but may be varied and
modified within the scope of the following claims.
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Claims

1. A spiral heat exchanger including a central cylinder
(5) and at least two spiral sheets (6, 7) extending from the
cylinder along a respective spiral-shaped path around a
common center axis (x) and forming at least a first spiral-
shaped flow channel (8) for a first medium and a second
spiral-shaped flow channel (9) for a second medium,

wherein the cylinder (5) extends around the center axis (x)
and forms an inner space (4) within the cylinder, and
wherein the‘cylinder includes a front end (5’), a rear end
(5"7), at least a first lateral opening (11) communicating
with the first flow channel (8) and at least a second
lateral opening (12) communicatiné with the second "flow
channel (9), '

characterized in that the heat exchanger includes a first

pipe (14), which 1s arranged to extend through the rear end
(5’7) into the inner space of the cylinder (5), wherein a
first connection channel, communicating with the first flow
channel (8) via the first lateral opening (11), is formed
within the first pipe (14) and a second connection channel,
communicating with the second flow channel (9) via the
second lateral opening (12), is formed in the innerx spabe

outside the first pipe (14).

2. The heat exchanger according to claims 1, characterized

in that the first lateral opening (11) is axially displaced

from the second lateral opening (12).

3. The heat exchanger according to any one of claims 1 and
2, characterized in that the heat exchanger includes a

separating member (15) for dividing the inner space into a
first part space (4’) including the first lateral opening
(11) and a sécond.jpart spéce (4’}) including the second
lateral opening (12). ’
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4. The heat exchanger according to claim 3, characterized
in that the separating member (15) 1is attached to and

extends around the first pipe (14).

5. The heat exchanger according to claim 4, characterized

in that the separating member (15) has an outer
circumferential edge that is abutting an inner wall, which

defines the inner space (4).

6. The heat exchanger according to claim 5, characterized

in that the outer circumferential edge is welded to the

inner wall.

7. The heat exchanger according to any one of claims 3 to

6, characterized in that the heat exchanger includes a

second pipe (16), extending outwardly from the second part
space and arranged to permit the second medium to pass
through the second pipe (16).

8. The heat exchanger according to any one of claims 3 to

7, characterized in that the heat exchanger includes an

enclosure (17) provided at the rear end (5’') of the
cylinder and arranged to close the second part space (4’7).

9. The heat exchanger according to «claims 7 and 8,
characterized in that the second pipe (16) extends through

the enclosure (17) substantially radially outwardly from the

enclosure.

10. The heat exchanger according to any one of the
preceding claims, characterized in that the heat exchanger

includes a connection element (2) including the first pipe.

11. The heat exchanger according to claims 7, 8 and 10,
characterized in that the connection element (2) also

includes the second pipe (16) and the enclosure (17).
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12. The heat exchanger according to any one of the

preceding claims, characterized in that the heat exchanger

includes a cover (20) arranged to close the front end (57)

in an openable manner.

13. The heat exchanger according to ‘any one "of the

preceding claims, characterized in that the spiral heat

exchanger includes a first outer connection member (27)

communicating with the first flow channel (8).

14. The heat exchanger according to any one of the

preceding claims, characterized in that the spiral heat
exchanger includes a second outer connection member (28)

communicating with the second flow channel (9).

15. The heat exchanger according to claims 13 and 14,

characterized in that the heat exchanger is adapted to be

positioned in such a manner that the center axis (x) extends
substantially horizontally, and that the first and second
outer connection members (27, 28) extend substantially

vertically.

16. The heat exchanger according to any one of the
preceding claims, characterized in that the first pipe (14)

is arranged to extend substantially coaxially into the inner

'space (4).

17. The heat exchanger according to any one of the
preceding claims, characterized in that said flow channels

(8, 9) extend substantially in parallel to each other,
wherein each flow channel is adapted to permit the
respective medium to flow in a substantially tangential
direction with respect to the center axis (Xx).
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