TUBE SHEET BUILT-IN TYPE STRUCTURE AND

SPIRAL-FLOW TYPE WOUND TUBE HEAT EXCHANGER

BACKGROUND OF THE INVENTION
1. Field of the Invention
This utility model relates to the technical field of heat exchangers,

and more particularly, to a tube sheet built-in type structure and

spiral-flow type wound tube heat exchanger.

2. Description of the Related Art

Heat exchangers have a wide range of applications in various
sectors of the national economy. They are one of the most common
equipment in industries such as energy, petroleum, chemical, metallurgy,
power, light industry, food, and even aerospace. They play an important
role in developing secondary energy and achieving heat recovery to save
energy dissipation. Currently, wound tube heat exchangers are widely
used due to their ability to simultaneously exchange heat with multiple
fluids and operate at high pressures. The existing wound tube heat
exchangers have tube sheet provided at the upper and lower ends of the
housing and fixed to the housing, resulting in a longer overall length of

the equipment.



SUMMARY OF THE INVENTION

In view of this, the purpose of the present utility model is to
provide a tube sheet built-in type structure and a spiral-flow type wound
tube heat exchanger with the tube sheet built-in type structure.

The specific technical solution is as follows:

A tube sheet built-in type structure suitable for a heat exchanger,
wherein the heat exchanger comprises a housing, the tube sheet built-in
type structure comprising a tube sheet, the tube sheet is provided inside
the housing and is not in direct contact with the housing.

The above mentioned tube sheet built-in type structure, wherein
the tube sheet comprises a plate-shaped structure and a first annular
structure integrally set on the outer edge of the plate-shaped structure, the
first annular structure is provided on one side of the plate-shaped
structure;

preferably, the tube sheet comprises a second annular structure
integrally set in the middle of the plate-shaped structure, the second
annular structure is provided on other side of the plate-shaped structure,
wherein the interior of the second annular structure forms a groove, a
distance between an end of the second annular structure and an bottom of
the groove is smaller than a distance between the end of the second
annular structure and the plate-shaped structure.

The above-mentioned tube sheet built-in type structure, comprises
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a tubular structure that passes through the housing, one end of the tubular
structure is located outside the housing, while other end of the tubular
structure is located inside the housing and connected to the tube sheet.

The above-mentioned tube sheet built-in type structure, wherein
the tubular structure comprises a conical portion connected to the tube
sheet, a straight portion connected to the conical portion, and a joint
connected to the straight portion, an end of the conical portion which has
a larger inner diameter is connected to the tube sheet, while an end of the
conical portion which has a smaller inner diameter is connected to the
straight portion;

preferably, at least a part of the straight portion is located outside
the housing, and at least a part of the straight portion is located inside the
housing;

preferably, an outer circumference of the straight portion is
fixedly connected to the housing.

The above-mentioned tube sheet built-in type structure, wherein
the tubular structure comprises a first straight portion connected to the
tube sheet, a conical portion connected to the first straight portion, a
second straight portion connected to the conical portion, and a joint
connected to the second straight portion, wherein an inner diameter of the
first straight portion is larger than the inner diameter of the second

straight portion;



preferably, at least a part of the first straight portion is located
outside the housing, and at least a part of the first straight portion is
located inside the housing;

preferably, the outer circumference of the first straight portion is
fixedly connected to the housing.

In the above-mentioned tube sheet built-in type structure, wherein
the inner diameter of the first straight portion is constant, while the outer
diameter of the first straight portion is variable;

preferably, the outer diameter of the middle of the first straight
portion is larger than the outer diameter of the two ends of the first
straight portion;

preferably, the middle of the outer surface of the first straight
portion is connected to the two ends of the outer surface of the first
straight portion through a conical portion.

The above-mentioned tube sheet built-in type structure, wherein
the heat exchanger has a central cylinder, the tube sheet is perpendicular
to an axis of the central cylinder, or the tube sheet is parallel to the axis of
the central cylinder, or there is an angle between the tube sheet and the
axis of the central cylinder.

The above-mentioned tube sheet in-built type structure, further
comprises a supporting rods, wherein one end of the supporting rod is
fixedly connected to the tube sheet, and other end of the supporting rod is
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fixedly arranged.

The above-mentioned tube sheet in-built type structure, further
comprises a supporting rod, one end of the supporting rod is rotatably
connected to the tube sheet, and other end of the supporting rod is
movable only in a first direction parallel to a plane in which the tube
sheet is located; or, one end of the supporting rod is rotatably connected
to the tube sheet, and other end of the supporting rod is movable only in a
second direction orthogonal to a plane in which the tube sheet is located,;

preferably, the heat exchanger comprises a central cylinder,
wherein the tube sheet is parallel to an axis of the central cylinder, one
end of the supporting rod is rotatably connected to the tube sheet, and
other end of the supporting rod is slidably connected to the central
cylinder, so that the other end of the supporting rod is slidable along the
outer surface of the central cylinder.

A spiral-flow type wound tube heat exchanger, comprises one or
more of the above-mentioned tube sheet in-built type structures.

A spiral-flow type wound tube heat exchanger, wherein the heat
exchanger has a housing, the housing includes a cylinder and heads
respectively provided at the upper and lower ends of the cylinder;
wherein, it further comprises:

a first tube sheet, located inside the housing and positioned at the

upper part of the housing;



a tubular structure, comprising a conical portion connected to the
first tube sheet, a straight portion connected to the conical portion, and a
joint connected to the straight portion, wherein an end of the conical
portion which has a larger inner diameter is connected to the first tube
sheet, and an end of the conical portion which has a smaller inner
diameter is connected to the straight portion, at least a part of the straight
portion is located outside the housing, and at least a part of the straight
portion is located inside the housing; the outer circumference of the
straight portion is fixedly connected to the upper end head of the cylinder;

a second tube sheet, located at the lower end of the housing, the
outer circumference of the second tube sheet is fixedly connected to the
head.

The above-mentioned spiral-flow type wound tube heat exchanger,
wherein the head of the upper end of the cylinder is provided a
housing-side connection, and a side of the cylinder is provided another
housing-side connection.

A spiral-flow type wound tube heat exchanger, wherein the heat
exchanger comprises a housing, wherein the housing includes a cylinder
and head respectively provided at the upper and lower ends of the
cylinder; further comprises:

an upper tube sheet, which is located inside the housing and
positioned at the upper part of the housing, the upper tube sheet is
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arragned in a horizontal manner;

an upper tubular structure, the upper tubular structure comprises
an upper conical portion connected to the upper tube sheet, an upper
straight portion connected to the upper conical portion, and an upper joint
connected to the upper straight portion, wherein an end of the upper
conical portion which has a larger inner diameter is connected to the
upper tube sheet, while an end of the upper conical portion which has a
smaller inner diameter is connected to the upper straight portion; at least a
part of the upper straight portion is located outside the housing, and at
least a part of the upper straight portion is located inside the housing; the
outer circumference of the upper straight portion is fixedly connected to
the head of the upper end of the cylinder;

a side tube sheet, the side tube sheet is located inside the housing
and positioned at the lower part of the housing, the side tube sheet is
arranged in a vertical manner;

a side tubular structure, the side tubular structure comprises a side
first straight portion connected to the side tube sheet, a side conical
portion connected to the side first straight portion, a side second straight
portion connected to the side conical portion, and a side joint connected
to the side second straight portion, an inner diameter of the side first
straight portion is larger than an inner diameter of the side second straight
portion; at least a part of the side first straight portion is located outside
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the cylinder, and at least a part of the side first straight portion is located
inside the cylinder; the outer circumference of the side first straight
portion is fixedly connected to the cylinder.

The above-mentioned spiral-flow type wound tube heat exchanger,
a first housing-side connection is provided on one side of the head of the
upper end of the cylinder, and a second housing-side connection is
provided in the middle of the head of the lower end of the cylinder.

The above-mentioned spiral-flow type wound tube heat exchanger,
a first housing-side connection is provided on one side of the head of the
upper end of the cylinder, and a second housing-side connection is
provided on one side of the head of the lower end of the cylinder.

The positive effects of the present utility model compared to the
prior art are as follows.

(1) The utility model adopts an built-in tube sheet structure, in
which the tube sheet is arranged inside the housing and is not directly
connected to the housing, thereby reducing the longitudinal length of the
device and the circumferential outreach dimensions of the connecting
tubes.

(2) The tube sheet structure of the present utility model is
connected to the heads of the housing through short section and/or joint,
resulting in smaller opening sizes of the heads, which is more conducive
to hole reinforcement and material saving.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic diagram of the tube sheet built-in type
structure in the present utility model;

Fig. 2 is an enlarged view of position A of the tube sheet built-in
type structure in the present utility model;

Fig. 3 is an enlarged view of position B of the tube sheet built-in
type structure in the present utility model;

Fig. 4 is a schematic diagram of the tube sheet of the tube sheet
built-in type structure in the present utility model;

Fig. 5 is a schematic diagram of the supporting rod of the tube
sheet built-in type structure in the present utility model;

Fig. 6 is a schematic diagram of the lateral tubular structure of the
tube sheet built-in type structure in the present utility model;

Fig. 7 is a schematic diagram of a plurality of tubular structures of
the tube sheet built-in type structure in the present utility model;

Reference numbers: 11, tube sheet; 111, plate-shaped structure;
112, first annular structure; 113, second annular structure; 114,
plate-shaped structure; 2, housing; 21, cylinder; 22, head; 3, tubular
structure; 301, conical portion; 302, straight portion; 303, joint; 311, first
straight portion; 312, conical portion; 313, second straight portion; 314,
joint; 4, central cylinder; 5, supporting rod; 61, first housing-side

connection; 62, second housing-side connection.
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DETAILED DESCRIPTION

The following text is further explained with reference to the
accompanying drawings and specific embodiments, but it is not intended
to limit the present utility model.

Fig. 1 is a schematic diagram of the tube sheet built-in type
structure in the present utility model, Fig. 2 is an enlarged view of
position A of the tube sheet built-in type structure in the present utility
model, Fig. 3 is an enlarged view of position B of the tube sheet built-in
type structure in the present utility model, Fig. 4 is a schematic diagram
of the tube sheet of the tube sheet built-in type structure in the present
utility model, Fig. 5 is a schematic diagram of the supporting rod of the
tube sheet built-in type structure in the present utility model, Fig. 6 is a
schematic diagram of the lateral tubular structure of the tube sheet
built-in type structure in the present utility model, and Fig. 7 is a
schematic diagram of a plurality of tubular structures of the tube sheet
built-in type structure in the present utility model. As shown in Figs. 1 to
7, an exemplary embodiment of the tube sheet built-in type structure is
disclosed, which is suitable for a heat exchanger, the heat exchanger
includes a housing, comprising: a tube sheet 11, the tube sheet 11 is
provided inside the housing 2 and is not in direct contact with the housing
2. With the above setting the tube sheet 11 is hidden inside the housing 2,

as the tube sheet 11 is provided inside the housing 2, the overall
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longitudinal length of the device is reduced. The tube sheet 11 is
indirectly connected to the heads of the housing 2 through short portion
and/or connecting tubes. Therefore, the area occupied by the short
portions and/or connecting tubes on the heads is smaller, resulting in
smaller openings sizes of the heads, which is more conducive to hole
reinforcement and material saving.

Furthermore, as a preferred embodiment, the tube sheet 11
comprises: a plate-shaped structure 111 and a first annular structure 112
integrally set on the outer edge of the plate-shaped structure 111, wherein
the first annular structure 112 is provided on one side of the plate-shaped
structure 111.

Furthermore, as a preferred embodiment, the tube sheet 11
comprises: a second annular structure 113 integrally set in the middle of
the plate-shaped structure 111, wherein the second annular structure 113
is provided on other side of the plate-shaped structure 111, and the
interior of the second annular structure 113 forms a groove 114, wherein
a distance between an end of the second annular structure 113 and an
bottom of the groove 114 is smaller than a distance between the end of
the second annular structure 113 and the plate-shaped structure 114.

Furthermore, as a preferred embodiment, the tube sheet built-in
type structure comprises: a tubular structure 3 that passes through the
housing 2, wherein one end of the tubular structure 3 is located outside
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the housing 2, and other end of the tubular structure 3 is located inside the
housing 2 and connected to the tube sheet 11.

Additionally, as a preferred embodiment, the tubular structure 3
includes: a conical portion 301 connected to the tube sheet 11, a straight
portion 302 connected to the conical portion 301, and a joint 303
connected to the straight portion 302, wherein an end of the conical
portion 301 which has a larger inner diameter is connected to the tube
sheet 11, and an end of the conical portion 301 which has a smaller inner
diameter is connected to the straight portion 302,

Furthermore, as a preferred embodiment, at least a part of the
straight portion 302 is located outside the housing 2, and at least a part of
the straight portion 302 is located inside the housing 2.

Furthermore, as another v, an outer circumference of the straight
portion 302 is fixedly connected to the housing 2.

Additionally, as a preferred embodiment, the tubular structure 3
comprises a first straight portion 311 connected to the tube sheet 11, a
conical portion 312 connected to the first straight portion 311, a second
straight portion 313 connected to the conical portion 312, and a joint 314
connected to the second straight portion 313, wherein an inner diameter
of the first straight portion 311 is larger than an inner diameter of the
second straight portion 313.

Furthermore, as a preferred embodiment, at least a part of the first
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straight portion 311 is located outside the housing 2, and at least a part of
the first straight portion 311 is located inside the housing 2.

Furthermore, as a preferred embodiment, the outer circumference
of the first straight portion 311 is fixedly connected to the housing 2.

Furthermore, as a preferred embodiment, the inner diameter of the
first straight portion 311 is constant, and the outer diameter of the first
straight portion 311 is variable.

Furthermore, as a preferred embodiment, the outer diameter of the
middle of the first straight portion 311 is larger than the outer diameter of
the two ends of the first straight portion 311.

Furthermore, as a preferred embodiment, the middle of the outer
surface of the first straight portion 311 is connected to the two ends of the
outer surface of the first straight portion 311 through a conical portion
312.

Furthermore, as a preferred embodiment, the heat exchanger has a
central cylinder 4, the tube sheet 11 is perpendicular to an axis of the
central cylinder 4, or the tube sheet 11 is parallel to the axis of the central
cylinder 4, or there is an angle between the tube sheet 11 and the axis of
the central cylinder 4.

Furthermore, as a preferred embodiment, the tube sheet in-built
type structure further comprises: a supporting rod 5, one end of the
supporting rod 5 is fixedly connected to the tube sheet 11, and other end
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of the supporting rod 5 is fixedly arranged. The support rod 5 is
preferably a rigid supporting rod, allowing for small elastic deformation
of the supporting rod 5.

Furthermore, as another preferred embodiment, the tube sheet
in-built type structure further comprises: a supporting rod 5, one end of
the supporting rod 5 is rotatably connected to the tube sheet 11, and other
end of the supporting rod 5 is movable only in a first direction parallel to
a plane in which the tube sheet 11 is located.

Furthermore, as another preferred embodiment, the tube sheet
in-built type structure further comprises: a supporting rod 5, one end of
the supporting rod 5 is rotatably connected to the tube sheet 11, and other
end of the supporting rod 5 is movable only in a second direction
orthogonal to a plane in which the tube sheet 11 is located.

Furthermore, as another preferred embodiment, the heat
exchanger comprises a central cylinder 4, wherein the tube sheet 11 is
parallel to an axis of the central cylinder 4, one end of the supporting rod
5 is rotatably connected to the tube sheet 11, and other end of the
supporting rod 5 is slidably connected to the central cylinder 4, so that the
other end of the supporting rod 5 is slidable along the outer surface of the
central cylinder 4.

The above is only the preferred embodiment of the present utility
model, and is not intended to limit the implementation and protection
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scope of the present utility model.

The present utility model further includes the following various
embodiments of heat exchangers:

First preferred embodiment of the heat exchanger:

in the first preferred embodiment of the heat exchanger of the
present utility model, the heat exchanger comprises a housing 2, the
housing 2 includes a cylinder 21 and heads 22 respectively provided at
the upper and lower ends of the cylinder 21.

In the first preferred embodiment of the heat exchanger of the
present utility model, the heat exchanger further comprises a tube sheet
11, which is located inside the housing 2 and positioned at the upper part
of the housing 2.

In the first preferred embodiment of the heat exchanger of the
present utility model, a tubular structure 3 passes through the housing 2,
one end of the tubular structure 3 is located outside the housing 2, other
end of the tubular structure 3 is located inside the housing 2 and is
connected to the tube sheet 11.

In the first preferred embodiment of the heat exchanger of the
present utility model, the tubular structure 3 comprises: a conical portion
301 connected to the tube sheet 11, a straight portion 302 connected to
the conical portion 301, and a joint 303 connected to the straight portion
302. An end of the conical portion 301 which has a larger inner diameter
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Is connected to the tube sheet 11, and an end of the conical portion 301
which has a smaller inner diameter is connected to the straight portion
302.

In the first preferred embodiment of the heat exchanger of the
present utility model, the upper part of the straight portion 302 is located
outside the housing 2, while the lower part of the straight portion 302 is
located inside the housing 2.

In the first preferred embodiment of the heat exchanger of the
present utility model, the outer circumference of the straight portion 302
is fixedly connected to the housing 2.

In the first preferred embodiment of the heat exchanger of the
present utility model, the heat exchanger further comprises a second tube
sheet (not shown in the figure), which is located at the lower end of the
housing 2, and the outer circumference of the second tube sheet is fixedly
connected to the head 22.

In the first preferred embodiment of the heat exchanger of the
present utility model, the above-mentioned heat exchanger, a
housing-side connection is provided on the head 22 at the upper end of
the cylinder 21 (not shown in the figure), and another housing-side
connection is provided on the side of the cylinder 21.

The second preferred embodiment of the heat exchanger is as
follows.

16



In the second preferred embodiment of the heat exchanger of the
present utility model, the heat exchanger comprises a housing 2, the
housing 2 comprises a cylinder 21 and heads 22 respectively provided at
the upper and lower ends of the cylinder 21.

In the second preferred embodiment of the heat exchanger of the
present utility model, the heat exchanger further comprises a tube sheet
11, the tube sheet 11 is located inside the housing 2 and positioned at the
upper part of the housing 2, the tube sheet 11 is arranged in a horizontal
manner.

In the second preferred embodiment of the heat exchanger of the
present utility model, the heat exchanger further comprises: an upper
tubular structure, the upper tubular structure comprises an upper conical
portion connected to the upper tube sheet, an upper straight portion
connected to the upper conical portion, and an upper joint connected to
the upper straight portion. An end of the upper conical portion which has
a larger inner diameter is connected to the upper tube sheet, while an end
of the upper conical portion which has a smaller inner diameter is
connected to the upper straight portion. At least a part of the upper
straight portion is located outside the housing, while at least a part of the
upper straight portion is located inside the housing. The outer
circumference of the upper straight portion is fixedly connected to the
head at the upper end of the cylinder.
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In the second preferred embodiment of the heat exchanger of the
present utility model, the heat exchanger further comprises: a side tube
sheet, the side tube sheet is located inside the housing and positioned at
the lower part of the housing, the side tube sheet is arranged in a vertical
manner.

In the second preferred embodiment of the heat exchanger of the
present utility model, the heat exchanger further comprises: a side tubular
structure, wherein the side tubular structure comprises: a side first straight
portion connected to a side tube sheet, a side conical portion connected to
the side first straight portion, a side second straight portion connected to
the side conical portion, and a side joint connected to the side second
straight portion, wherein the inner diameter of the side first straight
portion is larger than the inner diameter of the side second straight
portion; at least a part of the side first straight portion is located outside
the cylinder, and at least a part of the side first straight portion is located
inside the cylinder; the outer circumference of the side first straight
portion is fixedly connected to the cylinder.

In the second preferred embodiment of the heat exchanger of the
present utility model, one side of the head 22 of the upper end of the
cylinder 21 is provided with a first housing-side connection 61, and the
middle of the head 22 of the lower end of the cylinder 21 is provided with
a second housing-side connection 62.
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The third preferred embodiment of the heat exchanger is as
follows.

In the third preferred embodiment of the heat exchanger of the
present utility model, the upper and lower ends of the heat exchanger
both adopt the above-mentioned tube sheet built-in type structure, and at
least one or two of the housing-side interfaces are located at the head of
the housing of the heat exchanger, i.e., the housing-side connection is
located on one side of the straight portion 302 of the tube sheet built-in
type structure.

Alternatively, the upper and lower ends of the heat exchanger both
adopt the above-mentioned tube sheet built-in type structure, and the
housing-side interfaces are located on the cylinder of the housing of the
heat exchanger.

The fourth preferred embodiment of the heat exchanger is as
follows.

In the fourth preferred embodiment of the heat exchanger of the
present utility model, one of the upper and lower ends of the heat
exchanger adopts the above-mentioned tube sheet built-in type structure,
and one or more of the tube sheet built-in type structures are adopted on
the side of the heat exchanger's cylinder. One of the housing-side
connections is located at the head of the heat exchanger's housing, and the
other housing-side connection is located in the middle of the head at the
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lower end of the heat exchanger's housing.

The above description is only the preferred embodiment of the
present utility model, and it does not limit the implementation and
protection scope of the present utility model. Those skilled in the art
should be aware that any alternative substitutions and obvious
modifications made based on the content of this utility model
specification and drawings should be included within the protection scope

of the present utility model.
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What is claimed is:

1. Atube sheet built-in type structure suitable for a heat exchanger,
the heat exchanger comprises a housing, wherein, the tube sheet built-in
type structure comprising a tube sheet, the tube sheet is provided inside

the housing and is not in direct contact with the housing.

2. The tube sheet built-in type structure of claim 1, wherein the
tube sheet comprising: a plate-shaped structure and a first annular
structure integrally set on the outer edge of the plate-shaped structure,
wherein the first annular structure is provided on one side of the
plate-shaped structure;

preferably, the tube sheet comprising: a second annular structure
integrally set in the middle of the plate-shaped structure, wherein the
second annular structure is provided on other side of the plate-shaped
structure, and the interior of the second annular structure forms a groove,
wherein a distance between an end of the second annular structure and an
bottom of the groove is smaller than a distance between the end of the

second annular structure and the plate-shaped structure.

3. The tube sheet built-in type structure of claim 1, comprising: a
tubular structure that passes through the housing, one end of the tubular
structure is located outside the housing, and other end of the tubular
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structure is located inside the housing and connected to the tube sheet.

4. The tube sheet built-in type structure of claim 3, wherein the
tubular structure comprises: a conical portion connected to the tube sheet,
a straight portion connected to the conical portion, and a joint connected
to the straight portion, an end of the conical portion which has a larger
inner diameter is connected to the tube sheet, and an end of the conical
portion which has a smaller inner diameter is connected to the straight
portion;

preferably, at least a part of the straight portion is located outside
the housing, and at least a part of the straight portion is located inside the
housing,

preferably, an outer circumference of the straight portion is

fixedly connected to the housing.

5. The tube sheet built-in type structure of claim 3, wherein the
tubular structure comprises: a first straight portion connected to the tube
sheet, a conical portion connected to the first straight portion, a second
straight portion connected to the conical portion, and a joint connected to
the second straight portion, wherein an inner diameter of the first straight
portion is larger than an inner diameter of the second straight portion.

preferably, at least a part of the first straight portion is located
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outside the housing, and at least a part of the first straight portion is
located inside the housing.
preferably, the outer circumference of the first straight portion is

fixedly connected to the housing.

6. The tube sheet built-in type structure of claim 5, wherein, the
inner diameter of the first straight portion is constant, and the outer
diameter of the first straight portion is variable.

preferably, the outer diameter of the middle of the first straight
portion is larger than the outer diameter of the two ends of the first
straight portion;

preferably, the middle of the outer surface of the first straight
portion is connected to the two ends of the outer surface of the first

straight portion through a conical portion.

7. The tube sheet built-in type structure of claim 1, wherein the
heat exchanger has a central cylinder, the tube sheet is perpendicular to an
axis of the central cylinder, or the tube sheet is parallel to the axis of the
central cylinder, or there is an angle between the tube sheet and the axis

of the central cylinder.

8. The tube sheet in-built type structure of claim 1, further
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comprising: a supporting rod, wherein one end of the supporting rod is
fixedly connected to the tube sheet, and other end of the supporting rod is

fixedly arranged.

9. The tube sheet in-built type structure of claim 1, further
comprising: a supporting rod, one end of the supporting rod is rotatably
connected to the tube sheet, and other end of the supporting rod is
movable only in a first direction parallel to a plane in which the tube
sheet is located;

or, one end of the supporting rod is rotatably connected to the tube
sheet, and other end of the supporting rod is movable only in a second
direction orthogonal to a plane in which the tube sheet is located;

preferably, the heat exchanger comprises a central cylinder,
wherein the tube sheet is parallel to an axis of the central cylinder, one
end of the supporting rod is rotatably connected to the tube sheet, and
other end of the supporting rod is slidably connected to the central
cylinder, so that the other end of the supporting rod is slidable along the

outer surface of the central cylinder.

10. A spiral-flow type wound tube heat exchanger, comprises one
or more of the tube sheet in-built type structures as claimed in any one of
claims 1to 9.
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