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(54) POOL WITH THERMAL INSULATION

(57) The present disclosure provides a thermally in-
sulated non-inflatable pool, including: a liner, having a
water storage cavity; a frame, surrounding a perimeter of
the liner; a connection member, fixing the liner to the
frame; anda thermal insulation structure, at least a part of
which is arranged between the liner and the frame. At
least a part of the thermal insulation structure is attached
toanouter surfaceof the liner; and/or, at least a part of the
thermal insulation structure is attached to an inner sur-
face of the frame. The present disclosure may reduce
heat loss in the water storage cavity of the thermally
insulated non-inflatable pool and prolong heat preserva-
tion time for water in the water storage cavity.
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Description

FIELD AND BACKGROUND

Field

[0001] The present application relates to the technical
field of above-ground pools, and particularly relates to a
hard-body pool with thermal insulation.

Background

[0002] Above-ground pools are leisure and entertain-
ment products used in outdoor open spaces, for exam-
ple, it can be installed in a home’s courtyard, garden or
other open spaces formultiple adults and children to play
together. These kinds of pools are widely popular with
people due to convenient installation and a good use
effect. In some usage scenarios, in order to improve the
comfort of the pool during use, users need to inject hot
water to a water storage cavity of the pool or heat cold
water in the water storage cavity to a temperature sui-
table for human body by using heating equipment, so as
to make it convenient for the users to use. However,
during use, the heat inside the water storage cavity will
dissipate over time, especially in cold seasons or cold
regions, the heat dissipates faster. Therefore, it becomes
increasingly important to insulate the heat of the water in
the water storage cavity of the pool.

SUMMARY

[0003] Example embodiments may address at least
the above problems and/or disadvantages and other
disadvantages not described above. Also, example em-
bodiments are not required to overcome the disadvan-
tages described above, andmaynot overcomeanyof the
problems described above.
[0004] The following summary is exemplary and ex-
planatory only and is not necessarily restrictive of the
claimed invention. The summary is intended to present
general aspects of the present embodiments in order to
provide a basic understanding of at least some salient
features.This summary isnotanextensiveoverviewofall
possible embodiments. It is not intended to identify key or
critical elements of the present application or to delineate
the scope of all embodiments. The following summary
merely presents some concepts of the embodiments in a
general formasaprelude to themoredetaileddescription
provided below.
[0005] Further, it should be noted that in various em-
bodiments, description is made with reference to figures,
in which like reference numerals refer to similar or iden-
tical items in the drawings. However, certain embodi-
ments may be practiced without one or more of these
specifically identified details, or in combination with other
knownmethods and configurations. In the following sum-
mary and detailed description, numerous details are set

forth, such as specific configurations, dimensions and
processes, etc., in order to provide a thorough under-
standing of the present invention. In other instances,
well-known processes and conventional hardware have
not been described in particular detail in order to not
unnecessarily obscure the present embodiments. Refer-
ence throughout this specification to "one embodiment,"
"an embodiment" or the like means that a particular
feature, structure, configuration, or characteristic de-
scribed in connection with the embodiment is included
in at least one embodiment of the invention. Thus, the
appearances of the phrase "in one embodiment," "an
embodiment," or the like in various places throughout
this specification are not necessarily referring to the
same embodiment of the invention. Furthermore, the
particular features, structures, configurations, or charac-
teristics may be combined in any suitable manner in one
or more embodiments.
[0006] Anobjective of the present disclosure is to solve
theproblemofheat lossofwater in theexistingpools.The
present disclosure provides a thermally insulated non-
inflatable pool, which is capable of insulating the heat of
the pool, so as to reduce the heat loss of the water in a
water storage cavity of the pool.
[0007] In order to solve the above technical problems,
an embodiment of the present disclosure provides a
thermally insulated non-inflatable pool. The thermally
insulated non-inflatable pool includes: a liner, having a
water storage cavity; a frame, surrounding a perimeter of
the liner; a connection member, fixing the liner to the
frame; anda thermal insulation structure, at least a part of
which is arrangedbetween the liner and the frame,where
at least a part of the thermal insulation structure is at-
tached to one ormore of an outer surface of the liner, and
inner surface of the frame.
[0008] In an exemplary embodiment, the thermal in-
sulation structure comprises a cylinder defined by a wall
and presenting upper and lower ends. An inner side
surface of the cylinder approximates the outer surface
of the liner, and an outer side surface of the cylinder
approximates the inner surface of the frame.
[0009] Preferably, the upper end of the cylinder is
provided with an opening, while the lower end of the
cylinder may be provided with an opening. In an exemp-
lary embodiment, both the upper and lower ends are
provided with openings.
[0010] In an exemplary embodiment, the inner side
surface of the cylinder is adhered to the outer surface
of the liner, and/or, the outer side surface of the cylinder is
adhered to the inner surface of the frame.
[0011] In an exemplary embodiment, the wall of the
cylinder presents a wall thickness which gradually in-
creases from with a preconfigured thickness gradient
from top to bottom, therefore from the upper end to the
lower end, in a depth direction of the thermally insulated
non-inflatable pool. In various aspects, the thickness
gradient may increase in one or more of a linear, expo-
nential, or stepwise manner.
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[0012] In an exemplary embodiment, the thickness
gradient is preconfigured so that when the water storage
cavity is filled with water, and the liner is compressed by
the water, the water storage cavity assumes a relatively
uniform inner diameter.
[0013] In an exemplary embodiment, the thermal in-
sulationstructure includesaplurality of thermal insulation
units between the liner and the frame; and the plurality of
thermal insulation units are spliced to each other, or the
plurality of thermal insulation units are arranged at inter-
vals, or some of the plurality of thermal insulation units
are spliced to each other and other thermal insulation
units are arranged at intervals.
[0014] In an exemplary embodiment, the thermal in-
sulationstructure includesaplurality of thermal insulation
units, the thermal insulation units being arranged in one
or more of the following configurations: the plurality of
thermal insulation units are spliced to each other, the
plurality of thermal insulation units are arranged at inter-
vals, the plurality of thermal insulation units are arranged
in a plurality of overlapping layers; and some of the
plurality of thermal insulation units are spliced to each
other and other thermal insulation units are arranged at
intervals.
[0015] In an exemplary embodiment, the thermal in-
sulation structure further includes a bottom sheet ar-
ranged under a bottom wall of the liner.
[0016] In an exemplary embodiment, the bottom sheet
is adhered to the lower surface of the bottom wall of the
liner.
[0017] In an exemplary embodiment, a material of the
thermal insulation structure includes one ormore of pearl
cotton, expandable expanded polyethylene (EPE), ex-
panded polystyrene (EPS), fiberglass batting, elasto-
meric foam, polyurethane (PU) foam, sponge, and silk
wadding..
[0018] Inanexemplaryembodiment, a top regionof the
frame is provided with a first extension portion extending
outward with respect to the water storage cavity, and the
first extension portion is providedwith a first protrusion; a
top region of the liner is providedwith a second extension
portion extending outward with respect to the water sto-
rage cavity, and the second extension portion is coupled
to the first extension portion and covers the first protru-
sion to form a second protrusion; and the connection
member clamps the second protrusion together with the
first protrusion.
[0019] In an exemplary embodiment, a material of the
liner comprises any of flexible polyvinyl chloride (PVC),
polyurethane (PU), aPVCmeshmaterial, andaPUmesh
material.
[0020] In an exemplary embodiment, the frame is con-
structed from one or more of: a structurally supportive
plastic, polyethylene (PE), polypropylene (PP), and poly-
styrene (PS).
[0021] The thermally insulated non-inflatable pool pro-
posed by the present application adds a thermal insula-
tion structure between the liner and the frame, and op-

tionally underneath the liner, which effectively prevents
theheatdissipation in thewater storagecavity of thepool,
prolongs the heat preservation time of the water in the
water storage cavity, and reduces the heat loss in the
water storagecavity, therebyprovidinguserswithabetter
experience during the use. The pool having the thermal
insulation structure is easy to use, has low costs and a
simplemanufacturing process, and is applicable to pools
in various application environments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The above and/or other aspects will become
apparent andmore readily appreciated from the following
description of example embodiments, taken in conjunc-
tion with the accompanying drawings, in which:

FIG. 1 shows a perspective view of a thermally
insulated non-inflatable pool according to an embo-
diment of the present application;
FIG. 2 is a schematic exploded view of a structure of
the thermally insulated non-inflatable pool shown in
FIG. 1;
FIG. 3 is a cross-sectional view of the thermally
insulated non-inflatable pool shown in FIG. 1 in a
water-filled state;
FIG. 4 is a partial enlarged view of a region A in FIG.
3;
FIG. 5 is a partial cross-sectional view of the ther-
mally insulated non-inflatable pool shown in FIG. 1 in
a non-water-filled state;
FIG. 6 is a partial enlarged view of a region B in FIG.
3;
FIG. 7 shows a cross-sectional view of a thermally
insulated non-inflatable pool according to another
embodiment of the present application;
FIG. 8 is a partial enlarged view of a region C in FIG.
7;
FIG.9showsafirst schematicdiagramofattachment
of a thermal insulation structure to a liner, where the
thermal insulation structure includes a cylinder;
FIG. 10 shows a second schematic diagram of at-
tachment of a thermal insulation structure to a liner,
where the thermal insulation structure includes a
plurality of thermal insulation units spliced with each
other;
FIG. 11 shows a third schematic diagram of attach-
ment of a thermal insulation structure to a liner,
where the thermal insulation structure includes a
plurality of thermal insulation units arranged at inter-
vals in both the horizontal and vertical directions;
FIG. 12 shows a fourth schematic diagram of attach-
ment of a thermal insulation structure to a liner,
where the thermal insulation structure includes a
plurality of thermal insulation units arranged at inter-
vals in the horizontal direction;
FIG. 13 shows a fifth schematic diagram of attach-
ment of a thermal insulation structure to a liner,
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where the thermal insulation structure includes a
plurality of thermal insulation units spliced with each
other and a plurality of thermal insulation units ar-
ranged at intervals; and
FIG. 14 shows a sixth schematic diagram of attach-
ment of a thermal insulation structure to a liner,
where the thermal insulation structure includes a
plurality of thermal insulation units of different
shapes.

DETAILED DESCRIPTION

[0023] Implementations of the present disclosure are
illustrated below by way of specific embodiments, and
those skilled in the art would have readily understood
other advantages and effects of the present disclosure
from the content disclosed in the description. Although
the description of the present disclosure will be intro-
duced in conjunctionwithpreferredembodiments, it does
not mean that features of the present disclosure are
limited to the implementations. On the contrary, an ob-
jective of introducing the present disclosure in conjunc-
tion with the implementations is to encompass other
options or modifications that may be extended on the
basis of the claims of the present disclosure. The follow-
ing description contains numerous specific details in
order to provide deep understanding of the present dis-
closure. The present disclosure may also be implemen-
ted without these details. In addition, in order to avoid
confusing or obscuring key points of the present disclo-
sure, some specific details will be omitted in the descrip-
tion. It should be noted that the embodiments and the
features thereof in the present disclosure can be com-
bined with each other without conflicts.
[0024] It should be noted that in the description, like
reference signs and letters denote like items in the follow-
ing drawings. Therefore, once an item is defined in one of
the drawings, it is not necessary to further define and
explain the item in the subsequent drawings.
[0025] In thedescriptionof thepresent embodiments, it
should be noted that the orientation or position relation-
ships indicated by the terms such as "upper", "lower",
"inner" and "bottom" are based on the orientation or
position relationships shown in the drawings or the or-
ientation or position relationships in which a product of
the present disclosure is customarily placed during use,
and are only intended to facilitate description of the
present disclosure and simplify the description, rather
than indicating or implying that the apparatus or element
indicated must have a specific orientation or be config-
ured and operated in the specific orientation, and there-
fore cannot be construed as limiting the present disclo-
sure.
[0026] The terms "first", "second", etc. are only in-
tended to distinguish the description, and should not
be construed as indicating or implying the relative im-
portance.
[0027] In the description of the embodiments, it should

also be noted that the terms "arrange", "connected", and
"connection" should be understood in a broad sense,
unless otherwise explicitly specified and limited. For ex-
ample, the connection can be a secured connection, a
detachable connection, or an integral connection; ormay
be a mechanical connection or an electrical connection;
and can be directly connected, or indirectly connected by
means of an intermediate medium, or communication
between interiors of two elements. For those of ordinary
skill in the art, the specific meaning of the terms men-
tioned above in the embodiments should be understood
in specific cases.
[0028] In order to make objectives, technical solutions
and advantages of the present disclosure clearer, the
implementations of the present disclosure will be further
described in detail below with reference to the drawings.
[0029] FIGS. 1 and 2 show a schematic structure of a
thermally insulated non-inflatable pool according to an
embodiment of the present application, where FIG. 2 is a
schematic exploded view of a structure of the thermally
insulated non-inflatable pool. As shown in FIGS. 1 and 2,
in this embodiment, the thermally insulated non-inflata-
ble pool 1 may be a circular or approximately circular
pool. However, those skilled in theart will understand that
this embodiment only takes the circular thermally insu-
lated non-inflatable pool 1 as an example for illustration.
In other embodiments, the thermally insulated non-infla-
table pool 1 may be designed to various cross-sectional
shapes, such as an oval, a square, a rectangle, and other
polygonal sections.
[0030] As shown in FIGS. 1 and 2, the thermally in-
sulated non-inflatable pool 1 includes a liner 2 and a
frame 3. For example, the liner 2 may be constructed
from a flexible material with the ability to stretch and
deform. In various exemplary embodiments, the liner 2
may be constructed from one or more of PVC (Polyvinyl
chloride), PU (polyurethane), a PVC mesh material, and
a PU mesh material. In one implementation, the frame 3
provides structural support for the liner 2. In various
exemplary embodiments, the frame 3 may be con-
structed from a structurally supportive plastic, such as
PE (Polyethylene), PP (polypropylene), PS (Polystyr-
ene), etc.
[0031] In the embodiments illustrated in FIGS. 1 and 2,
the liner 2 includes a cylindrical side wall 200 and a
circular bottom wall 201. The cylindrical side wall 200
and the circular bottom wall 201 define a water storage
cavity 202 with a top opening (i.e., a pool opening 101 of
the thermally insulated non-inflatable pool). That is, the
water storage cavity 202 approximates the shape of a
cylinder, and a top region thereof is provided with an
opening, and a bottom region thereof is closed, so as
to receive water in the water storage cavity 202 and thus
provide users with water-based entertainment and play.
The side wall 200 of the liner 2 includes an outer surface
204 and an inner surface 206, the latter facing the water
storage cavity 202. The side wall 200 of the liner 2
comprises a top region 20 surrounding the top opening
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of the water storage cavity.
[0032] The frame 3 is counter shaped to the liner 2: in
the illustrated embodiments, the frame 3 is configured to
surround a perimeter of the liner 2, so that the liner 2may
be arranged inside the frame 3. In detail, the frame 3, in
various aspects, comprises a closed side wall 306, hav-
ing an inner surface 300 and an outer surface 307, and a
top region 304 surrounding a top opening of the frame 3.
The frame3 comprises abottomside 305, opposite to the
top region304; the frame3maybeprovidedwithabottom
wall, not shown in the present embodiments, arranged at
the bottom side 305 of the frame 3, under the bottomwall
201 of the liner 2. The sidewall 306 of the frame 3 defines
a space inside which the liner 2 is housed. The outer
surface 204 of the side wall 200 of the liner 2 is disposed
to approximate the frame 3: in particular, the outer sur-
face 204 of the side wall 200 of the liner 2 faces the inner
surface 300 of the frame 3.).
[0033] FIGS. 3 and 4 illustrate an embodiment where
the liner 2and the frame3arefixedly connected througha
connection member 5. More particularly, the top region
304of the frame3 isprovidedwithafirst extensionportion
301extending outwardly towards the outside of thewater
storage cavity 202 (as shown by anMdirection in FIG. 4),
and the first extension portion 301 is provided with a first
protrusion 302 protruding upward (as shown by a Z
direction in FIG. 4). For example, a longitudinal cross-
section of the first protrusion 302 may be formed in the
shape of a rectangle, and the first protrusion 302 pro-
trudes upwardly away from a plane E (shown in FIG. 3)
where thepool opening 101 is located in a depth direction
of the thermally insulated non-inflatable pool. The first
extension portion 301 may be formed in the shape of a
ring, and it is configured to surround the top region 304 of
the frame 3 (i.e. 360°) along a circumferential direction
(shown by an R direction in FIG. 2). The top region 20 (as
shown in FIG.4) of the liner 2 is provided with a second
extension portion 203 extending towards the outside of
the water storage cavity 202. The second extension
portion 203 of the liner 2 is configured to be attached
to the first extension portion 301 of the frame 3 and to
cover the first protrusion 302, so that the first protrusion
302 and a part of the second extension portion 203
covering the first protrusion 302 jointly form a second
protrusion 303. Therefore, the second extension portion
203 is provided with a second protrusion 303 protruding
upward (as shownbyaZdirection inFIG. 4), following the
same shape of the first protrusion 302. More particularly,
the second protrusion 303 includes the first protrusion
302 and the part of the second extension portion 203 that
covers the first protrusion 302. Put another way, the
second extension portion 203 may be formed in a shape
substantially the same as the first protrusion 302 so that
thesecondextensionportion203maybearrangedon the
first extension portion 301 to facilitate covering the first
protrusion 302 and thereby forming the second protru-
sion 303. Accordingly, the second extension portion 203
is also configured in the shape of a ring, and it may

surround the top of the liner 2 along a circumferential
direction (i.e. 360°).
[0034] In the illustrated embodiment, the connection
member 5 is exemplified in a form of a fixing clamp ring
50. A bottom region of the fixing clamp ring 50 is provided
with a recess 500 in the depth direction of the thermally
insulated non-inflatable pool (shown by a Z direction in
FIG. 4). Upon assembly, the second protrusion 303 is
embedded within the recess 500, and the fixing clamp
ring 50 thereby clamps and affixes the second protrusion
303, and the first protrusion 302 placed immediately
underneath the second protrusion 303, so that the liner
2 and the frame3are fixedly connected through the fixing
clamp ring 50.
[0035] To recap, in this embodiment, the second pro-
trusion 303 formed by the second extension portion 203
of the liner 2 and the first protrusion 302 of the frame 3 is
clamped by the fixing clamp ring 50, so as to realize the
fixed connection between the liner 2 and the frame3, and
accordingly, the liner 2 is supported by the frame 3.
[0036] Those skilled in the art will understand that the
connection member 5 may also be arranged in other
forms, such as a hidden buckle, a clip, a hook or other
connection methods known in the art.
[0037] With continued reference to FIGS. 3 and 4,
there is a gap 420 between the outer surface 204 of
the liner 2 and the inner surface 300 of the frame 3, so
as to form a chamber 100 therebetween. The chamber
100 is used to receive a thermal insulation structure 4.
The thermal insulation structure 4 may provide thermal
insulation of the water in the water storage cavity 202,
thereby reducing heat loss from the water storage cavity
202. In this embodiment, the thermal insulation structure
4 includes a cylinder 40, as shown in FIGS. 2 and 3,
havinganupperend402anda lowerend403.Preferably,
the upper end 402 of the cylinder 40 is provided with an
opening, while the lower end 403 of the cylinder 40 may
beprovidedwithopening. In particular, the cylinder 40, as
shown in one of the preferred embodiments shown in
FIGS. 5 and6, has a cylindrical structurewith openings at
both the upper end 402 and lower end 403.
[0038] In a radial direction of the thermally insulated
non-inflatable pool 1 (shown by a U direction in FIG. 4),
the cylinder 40 of the thermal insulation structure 4 in-
cludes an inner side surface 400 and an outer side sur-
face 401, where the inner side surface 400 faces the liner
2 and the outer side surface 401 faces the frame 3.
[0039] The cylinder 40 is configured to be attached to
both the outer surface 204 of the liner 2 (that is, the outer
surface 204 of the side wall 200) and the inner surface
300 of the frame 3. That is, the inner side surface 400 of
the cylinder 40 of the thermal insulation structure 4 is
attached to the outer surface 204 of the liner 2, and the
outer side surface 401 of the cylinder 40 of the thermal
insulation structure 4 is attached to the inner surface 300
of the frame 3. To put it another way, the frame 3 approx-
imates and slightly presses against the cylinder 40 in the
radial direction (shown by the U direction in FIG. 4), so
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that the cylinder 40 of the thermal insulation structure 4 is
closely approximated to the frame 3, thereby closing
voids so as to realize improved thermal insulation of
the water in the water storage cavity 202. In other words,
after the water storage cavity 202 is filled with water, the
liner 2 and the frame 3 jointly sandwich the cylinder 40 of
the thermal insulationstructure4 in the radial direction, so
that the liner 2, the cylinder 40 and the frame3are closely
approximated, thereby ensuring a thermal insulation ef-
fect on the water in the water storage cavity 202.
[0040] The thermal insulation structure 4 comprises a
wall 42 defining the cylinder 40. Referring to FIGS. 4 and
5, in one implementation, the wall 42 of the thermal
insulation structure (i.e., the cylinder 40) presents a
thickness (wall thickness), between the liner 2 and the
frame 3, configured to gradually increase from top to
bottom (therefore from the upper end 402 to the lower
end 403) in the depth direction of the thermally insulated
non-inflatable pool 1 (as shownbyaVdirection inFIG. 5),
forming a thickness gradient of the thermal insulation
structure 4. That is, as shown in FIG. 5, the cylinder 40
has the smallest wall thickness H1 at the upper end 402.
From top to bottom, the wall thickness of the cylinder 40
gradually increases approaching the bottom wall 201 of
the liner 2 until reaching a position where the lower end
403 the cylinder 40 is flush with a bottom surface of the
bottom wall 201 of the liner 2, and at this point, the
cylinder 40 of the thermal insulation structure 4 has the
largest wall thickness H2. The thickness gradient may
increase linearly from top to bottom, or may increase
nonlinearly, for exampleexponentially from top tobottom,
or with any other desired gradient. Further, in certain
embodiments, the variations in thickness may not in-
crease monotonically from top to bottom so as to induce
desired patterns into the liner when the thermally insu-
lated non-inflatable pool is in a filled state.
[0041] Since the liner 2 expands under water pressure
when thewater storage cavity 202 assumes a filled state,
the cylinder 40 of the thermal insulation structure 4 prox-
imate the liner may also undergo elastic deformation due
to thepressure.As thepressuregradually increases from
top to bottom in the depth direction of the pool, the
pressure applied to the thermal insulation structure 4
gradually increases from top to bottom, and thus the
degree of deformation thereof gradually increases. By
providing a thickness gradient and accordingly increas-
ing thewall thickness of the thermal insulation structure 4
from top to bottom, deformation of the thermally insulated
non-inflatable pool may be reduced. Accordingly, a pre-
determined thickness gradient of the thermal insulation
structure may be provided so that after the thermally
insulated non-inflatable pool is filled with water, it has a
relatively uniform inner diameter (as shown in FIG. 3,
wherein vertical dimensionsof sidewalls 200of the liner 2
assume an essentially parallel configuration).
[0042] Referring to FIGS. 4 and 6, the cylinder 40
completely covers the outer surface 204 of the liner 2.
Specifically, the upper end 402 of the cylinder 40 of the

thermal insulation structure 4 in the depth direction of the
thermally insulated non-inflatable pool (shown by the Z
direction in FIG. 4) is flush with the top of the frame 3 and
is covered by the second extension portion 203 of the top
of the liner 2. The lower end 403 of the cylinder 40 in the
depth direction of the thermally insulated non-inflatable
pool is flush with both the bottom wall 201 of the liner 2
and the bottom side 305 of the frame 3, so as to cover as
much area of the water storage cavity 202 as possible,
thereby achieving an improved thermal insulation effect.
[0043] The cylinder 40 of the thermal insulation struc-
ture 4 is made of a material with thermal insulation
properties, such as pearl cotton (expandable expanded
polyethylene (EPE)), expandedpolystyrene (EPS), fiber-
glass batting, elastomeric foams, polyurethane (PU)
foam, sponge-like material, silk wadding, etc. Those
skilled in the art will understand that in other embodi-
ments, the cylinder 40 of the thermal insulation structure
4 may also be made of other materials with thermal
insulation effects, such as a foam material, a three-di-
mensional fabric, etc.
[0044] Those skilled in the art will understand that in
alternate embodiments, the cylinder 40 may be attached
to one or both of the liner 2 and the frame 3. In exemplary
implementations, the inner side surface 400 of the cylin-
der 40 may be attached to the outer surface 204 of the
liner 2, and there may be a gap between the outer side
surface401of thecylinder40and the inner surface300of
the frame3;alternatively, theouter sidesurface401of the
cylinder 40 may be attached to the inner surface 300 of
the frame 3, and there is a gap between the inner side
surface400of thecylinder40and theouter surface204of
the liner 2.
[0045] In some additional embodiments, the inner side
surface 400 of the cylinder 40 may be adhered to the
outer surface204of the liner 2, and the outer side surface
401 of the cylinder 40 is adhered to the inner surface 300
of the frame 3. That is, the liner 2, the thermal insulation
structure 4 (the cylinder 40) and the frame 3 may be
fixedly connected using an adhesive sheet or a hook and
loop fastener. In alternative implementations, the cylin-
der 40 of the thermal insulation structure 4 may be
attached to only one of the liner 2 and the frame 3. In
other words, the cylinder 40 may be attached to only the
outer surface 204 of the liner 2 through its inner side
surface 400, or the cylinder may be attached to only the
inner surface 300 of the frame 3 through its outer side
surface 401, both of which may realize the thermal in-
sulation effect on the water in the water storage cavity
202. Those skilled in the art will understand that the
cylinder 40 may also be attached and connected to the
liner 2 and the frame 3 by using other methods, such as
welding, and other connection methods known to those
skilled in the art.
[0046] FIG. 7 shows a cross-sectional view of a ther-
mally insulated non-inflatable pool according to another
embodiment of the present application. FIG. 8 shows a
partial enlarged view of a region C in FIG. 7. In this
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embodiment, the thermal insulation structure 4 includes
the cylinder 40 described in the foregoing embodiments,
and further a bottom sheet 41. The bottom sheet 41 is
preferably in the shape of a circle and is placed at the
lower end 403 of the cylinder 40. In this configuration, the
lower end 403 of the cylinder 40 may result closed by the
bottomsheet 41. Thebottomsheet 41maybeattached to
the lower end 403 of the cylinder 40 or may simply ar-
ranged near the lower end 403.
[0047] In the illustrated embodiment, the bottom sheet
41 is arranged under the bottom wall 201 of the liner 2,
and is attached to a lower surface 205 of the bottom wall
201 of the liner 2. Compared with the thermal insulation
structure 4 (i.e., the cylinder 40) covering only the side
wall 200 of the liner 2 in the foregoing embodiments (as
shown in FIG. 3), the bottom sheet 41 is added in the
present embodiment, so as to cover the bottom wall 201
of the liner 2 using the bottom sheet 41, thereby realizing
the all-round coverage of the water storage cavity 202
except for the pool opening 101. In this way, a better
thermal insulation effect is achieved by reducing the heat
loss in the water storage cavity 202 through the bottom
wall 201.
[0048] In this embodiment, the cylinder 40 of the ther-
mal insulation structure4 is configured tobeconnected to
the bottom sheet 41, and the bottom sheet 41 configured
to completely cover the lower surface 205 of the bottom
wall 201 of the liner 2. Those skilled in the art will under-
stand that it is also possible to not connect the cylinder 40
of the thermal insulation structure and the bottom sheet
41, that is, the two are regarded as two independent
elements proximate one another. The cylinder 40 is ar-
ranged in the chamber 100 formed by the liner 2 and the
frame 3, and the bottom sheet 41 is arranged below the
bottom wall 201 of the liner 2.
[0049] FIGS. 9 to 14, FIG. 9 illustrate embodiments
showing schematic diagrams of attachment of the cylin-
der 40 to the liner 2, and FIGS. 10 to 14 illustrate sche-
matic diagrams of attachment of a plurality of thermal
insulation units 410 to the liner 2. Those skilled in the art
will understand that in some other embodiments, the
cylinder of the thermal insulation structure 4 may also
be replacedby theplurality of thermal insulationunits 410
(such as a plurality of pieces of sheet thermal insulation
material), and they may be all attached to the outer sur-
face204of the liner 2or the inner surface300of the frame
3. Alternatively, some of the plurality of thermal insulation
units 410may be attached to the outer surface 204 of the
liner 2 and other thermal insulation units are attached to
the inner surface 300of the frame3, soas to surround the
water storage cavity 202 in a circumferential direction
(shownby theRdirection inFIG.1) toachieve the thermal
insulation effect on the water storage cavity 202. In
various embodiments, the thermal insulation structure
4 may also include multiple layers of insulting materials,
wherein someof such layersmaybeattached to theouter
surface of the liner 2 and other of such layers may be
attached to the inner surface of the frame 3. In such

embodiments, each of the respective layers may com-
prise the same or different insulating materials. In a
particular multiplayer implementation, an outer layer of
the thermal insulation structure 4 may be attached to the
inner surface 300 of the frame 3, and/or an inner layer of
the thermal insulation structure 4 may be attached to an
outer surface204of the liner 2. In implementationswhere
individual layersof themultilayer thermal insulationstruc-
ture 4 comprise different materials, an inner insulating
layer could comprise a more deformable material allow-
ing the pool liner to assume a straighter orientation upon
filling, while an outer insulating layer may be firmer to
maintain structural integrity of the insulationwithout inter-
spersed voids.
[0050] The plurality of thermal insulation units 410
mentioned above may be of one material, or may be of
any combination of variousmaterials with thermal insula-
tion properties. For example, in an embodiment, 10 ther-
mal insulation units 410 are attached to the outer surface
204 of the liner 2, and all the 10 thermal insulation units
410 may be made of pearl cotton; or, 5 of the 10 thermal
insulation units 410 may bemade of pearl cotton and the
other 5maybemadeof sponge (or sponge-likematerial);
or, 3 of the 10 thermal insulation units 410 are made of
pearl cotton, 3 are made of sponge (or sponge-like ma-
terial), 4 are made of silk wadding, or any combination of
any number of thermal insulation units 410 made of any
thermal insulation material.
[0051] Further, as shown in FIG. 10, the plurality of
thermal insulation units 410 mentioned above may be
spliced to each other to form a shape the same as the
cylinder 40 in the foregoing embodiments, thereby cir-
cumferentially surrounding the water storage cavity 202.
Alternatively, the plurality of thermal insulation units 410
may be arranged at intervals (as shown in FIGS. 11 and
12) to at least partially surround the water storage cavity
202 in the circumferential direction. Alternatively, several
of the plurality of thermal insulation units 410 are spliced
to each other, and several other thermal insulation units
are arranged at intervals (as shown in FIGS. 13 and 14),
which may also at least partially surround the water
storagecavity 202 toachieve the thermal insulationeffect
on the water in water storage cavity 202. Further, as
mentioned previously, the thermal insulation units 410
may comprise a layered configuration, wherein at plur-
ality of thermal insulation units 410 overlap one another.
[0052] The plurality of thermal insulation units 410
shown in FIGS. 10 to 13 are each in the shape of a
rectangle, but those skilled in the art will understand that
in other embodiments, the plurality of thermal insulation
units 410may be arranged as a circle, an oval, a polygon
or other irregular shapes, or may be arranged as a
combination of various shapes, such as the combination
of a circle andaquadrilateral as shown inFIG. 14. That is,
the size and shape of the plurality of thermal insulation
units 410 may be selected according to actual needs,
which is not limited by the present application.
[0053] Identical to the cylinder 40, the bottom sheet 41
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may also be arranged as an integrally formed circle as a
whole, or as a plurality of independent thermal insulation
units. The plurality of thermal insulation units may be
spliced to each other, or arranged at intervals, or several
of the plurality of thermal insulation units are spliced to
each other, and several other thermal insulation units are
arrangedat intervals.For details, referencemaybemade
to the arrangement of the plurality of thermal insulation
units shown in FIGS. 10 to 14. The present application
does not limit the specific arrangement of the bottom
sheet 41, as long as the bottom sheet 41 is provided
such that itmaybeat least partially attached to thebottom
wall 201 of the liner 2. As such, it is possible to realize
thermal insulation of the water in the water storage cavity
202 at the bottomof thewater storage cavity 202, thereby
reducing heat loss and providing users with a better use
experience.
[0054] Although the present disclosure has been illu-
strated and described with reference to some preferred
implementations of the present disclosure, those of or-
dinary skill in the art should understand that the above
contents are further detailed descriptions for the present
disclosure with reference to specific implementations,
and it cannot be assumed that the specific implementa-
tions of the present disclosure are limited to these de-
scriptions. Those skilled in the art can make various
changes in form and details, including several simple
deduction or substitutions, without departing from the
scope of the present disclosure.

Claims

1. A thermally insulated non-inflatable pool, compris-
ing:

a liner (2), having a water storage cavity (202);
a frame (3), surrounding a perimeter of the liner
(2);
a connection member (5), fixing the liner (2) to
the frame (3); and
a thermal insulation structure (4), at least a part
of which is arranged between the liner (2) and
the frame (3),
wherein at least a part of the thermal insulation
structure (4) is attached to one or more of:

an outer surface (204) of the liner (2); and
inner surface (300) of the frame (3).

2. The thermally insulated non-inflatable pool of claim
1, wherein the thermal insulation structure (4) com-
prises a cylinder (40) defined by a wall (42) and
presenting an upper end (402) and a lower end
(403); an inner side surface (400) of the cylinder
(40) approximating the outer surface (204) of the
liner (2), and an outer side surface (401) of the
cylinder (40) approximating the inner surface (300)

of the frame (3).

3. The thermally insulated non-inflatable pool of claim
2, wherein the upper end (402) and the lower end
(403) of the cylinder (40) are providedwith openings.

4. The thermally insulated non-inflatable pool of claim
2,wherein the inner side surface (400) of the cylinder
(40) is adhered to the outer surface (204) of the liner,
and/or the outer side surface (401) of the cylinder
(40) is adhered to the inner surface (300)of the frame
(3).

5. The thermally insulated non-inflatable pool of claim
2,wherein thewall (42)of thecylinder (40) presentsa
wall thickness which gradually increases with a pre-
configured thickness gradient from the upper end
(402) to the lower end (403), in a depth direction (V)
of the thermally insulated non-inflatable pool.

6. The thermally insulated non-inflatable pool of claim
5,wherein the thicknessgradient is preconfigured so
that when the water storage cavity (202) is filled with
water, and the liner (2) is compressed by the water,
the water storage cavity (202) assumes a relatively
uniform inner diameter.

7. The thermally insulated non-inflatable pool of claim
5, wherein the thickness gradient increases in one or
more of a linear, exponential, or stepwise manner.

8. The thermally insulated non-inflatable pool of claim
1, wherein:
the thermal insulation structure (4) comprises a plur-
ality of thermal insulation units (410) arranged be-
tween the liner (2) and the frame (3), the thermal
insulation units (410) being arranged in one or more
of the following configurations:

the plurality of thermal insulation units (410) are
spliced to each other;
the plurality of thermal insulation units (410) are
arranged at intervals;
the plurality of thermal insulation units (410) are
arranged in a plurality of overlapping layers; and
some of the plurality of thermal insulation units
(410)are spliced toeachotherandother thermal
insulation units (410) are arranged at intervals.

9. The thermally insulated non-inflatable pool of claim
2, wherein the thermal insulation structure (4) further
comprises a bottom sheet (41) arranged under a
bottom wall (201) of the liner (2).

10. The thermally insulated non-inflatable pool of claim
9, wherein the bottom sheet (41) is adhered to the
lower surface (205) of the bottom wall (201) of the
liner (2).
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11. The thermally insulated non-inflatable pool of claim
2, wherein a material of the thermal insulation struc-
ture (4) comprises one or more of pearl cotton, ex-
pandable expanded polyethylene (EPE), expanded
polystyrene (EPS), fiberglass batting, elastomeric
foam, polyurethane (PU) foam, sponge, and silk
wadding.

12. The thermally insulated non-inflatable pool of claim
1, wherein:

a top region (304) of the frame (3) is provided
with a first extension portion (301) extending
outward with respect to the water storage cavity
(202), and the first extension portion (301) is
provided with a first protrusion (302);
a top region (20) of the liner (2) is providedwith a
second extension portion (203) extending out-
ward with respect to the water storage cavity
(202), and the second extension portion (203) is
coupled to the first extension portion (301) and
covers the first protrusion (302) to formasecond
protrusion (303); and
the connection member (5) clamps the second
protrusion (303) togetherwith the first protrusion
(302).

13. The thermally insulated non-inflatable pool of claim
1, wherein a material of the liner comprises one or
more of flexible polyvinyl chloride (PVC), polyur-
ethane (PU), a PVC mesh material, and a PU mesh
material.

14. The thermally insulated non-inflatable pool of claim
1, wherein the frame (3) is constructed from one or
more of: a structurally supportive plastic, polyethy-
lene (PE), polypropylene (PP), and polystyrene
(PS).
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